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LATERAL STABILITY CHARACTERISTICS OF A 1/8.33-SCALE
POWERED MODEL OF THE REPUBLIC XF-12 ATRPLANE

By Edward Pepper end Gerald V. Foster
SUMMARY

The XF--12 airplane is a high-performance photo—reconnaissance
aircraft designed for the Army Air Forces by the Republlc Aviation
Corporation. An investigation of a 1/8.33-scele powered model was
made in the Langley 19Foot pressure tunnel bto obtain information
relative to the asrodyndmic design of the airplane. The model was
tested with and without the originel vertical tail -and with two
revised tails. For the revised tall no, 1, the span of the original
vertical tail was increased sbout 15 percent and the rortion of the
vertical tall between the stebilizer and fuselage behind the rudder
hinge line was allowed to deflect simultaneously with the main
rudder. Revision no. 2 incorporated the incressed span, but the
lower rudder was locked in the neutral position.

For all the tail arrangements investigated 1t was indicated
that the airplene will possess positive effective dihedral and will
be directlonally stable regardless of flap or power conditiom.

The rudder effectiveness is greater for the revised talls then for
the original teil, but this is offset by the increase in directional
stebility caused by the revised teils.

A1l the rudder arrangements appear lnadequete in trimming out
the resultant yawing moments at zero yaw in a take-off condltion
with the left—-hand outboerd progpeller windmilling and the remsining
engines developing taks—off power.

It is indicated that the lower rudder of tail no., 1 is ineffective.
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+ . INTRODUCTION

In order to provide the Army Air Forces with a long~range,
high-altitude, high-epeed, photo-reconnalgsance sircraft, the
Republic Aviation Corporaticn has undertaken the design of the
XF-12 ajrplane. This design 1s based on a normael gross weight of
103,000 pounds, a wing span of 129.17 feet and a wing area of
1640 square feet. Each of the four supsbcharged Pratt- e
Whitney R-4360 engines is capable. of delivering 3000 horsepower.

At the request of the Alr Materiel Command, Army Alr Forces,
an investigetion has been conducted in the Langley 19-foot .
pressure tunnel to determine the stability cheracteristice of
a 1/8.33“scale powered model of the XF-12 alrplane. The results
of that part of the investigebtion made to determine the static
longitudinal stabllity and stalling characteristics are reported
in reference 1. The. results of that phese of the investigatlion
made - to determine some of the static laxeral stability character-
istics of the model with the original tail. and two revised tails
for several flight and powsr conditlons are presente& herein and
include rudder effectiveness tests.. Results of tests with o
asymmetrical power ere also inciuded. . ..., . .

, com*_ﬁ_’zcmmrs AND. SYMBOLS o
The'pOSitivg directions. of fhéiforces and moments and of ‘the
angular displacements of the airplane and control suirfaces are

shown in figure 1. The coefficients and symbole used are defined
as follows: L ' R

o, " 1ift coefficient (L/qS)

0x longitudinal-force cosfficient’ (X/gS)
Cy . .lateral-force coefficient _(Y[gs)!

C,  Ditching-moment coefficient '(M/4SG),

Cy rolling-moment coefficient (L°/qSb)

Cp ‘ ya.v‘ring—-mc;in'ent coefficient (N/ aSb) '

Te thrust coefficient per propeller (T/2¢D2)

g
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V/nD

aCz/aW

dCn/ v
aCY/ oV

3¥/38,
OCn/ 08y

[Te}

H

torgue coefficlent per propeller _(Q/Eqps).

propeller

variation
yaw

variation

variation
yaw

variation

variation

advence ratio

of rolling-moment coefficlent with angle of

of yewing-moment coefficient with angle of yaw

of lateral-Porce cosfficient with engle of'

of angle of yaw with rudder deflection

of yawing-moment coefficient with rudder

deflection

dynamic pressure of free stream (pV2/2)

mass density of air

airspeed

1ift (~Z)

force along longitudinal axis

force along lateral axis

pitching moment

yawing moment

rolling moment

effective

torque

propeller

propeller

wing area

wing span

thrust

diameter

rotational speed
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T mean sercdyhemic chord (M.A.C!)

a engle of attack of root-chord’

¥ -angle of yaw ;

&p flep deflection

5? rudder deflection, positive with trailing edge to left
Vi - indicated airspeed

R " Reynolde number (pVE/u)

i . coefificient of viscomity - '

Popr effective dihedral angle, degrees

B propeller blade angle at O. 75 tip radius

The subscriyte used herein are defined as follows:
trim. condition when Cp equals zero

(¢ = 0°) condition when angle of yaw is zero degrees
MODEL AND TESTS

Model.— The 1/8.33-scale complete model of the XE‘-—12 airplene
is shown in figure 2 mounted on a single support strut for yaw tests
in the Langley 19-foot pressure tunnel. Principal model dimensions
are glven In figure 3 and general design details are ‘presented
in teble I. The model is constructed of wood and reinforced with
gtesl. A description of the model details 1s contained in reference 1.
The surfaces were sprayed with lacquer end kept aerodynamically
smooth by filling surface irregularities with glezing putty and
rubbing with fine abrasive paper.

The model is equipped with partisl-spasn double~slotted flaps
which extend from the fuselage to 61.5 percent of the semispan.
The flape were fixed at the aypropriate settings by suitable brackets.
The tricycle landing geer and wheel-well doors were installed when
the fleps were deflected.
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The vertical tail consists of a £in and rudder and 1s of
NACA 651~011 airfoil sections. The vertical tail incorporated '
a dorsel and ventral fin. The dorsal fin faired. into the fuselage '
at 38.6 percent of the fuselage length from the nose (max*mum
fuselage diameter). Thres arrangements of the vértical tall were
investigated and are designated as the original tail, revision mo. 1,
and revision no. 2. Principal dimensions and details of the tall
arrangements are shown in figure 4, For revision no. l, the span
of the original fin was increased 15 percent, the span of’ the .
original rudder was increased 20 psrcent, and the portion of the :
vertical tall between the stebilizer and fuselage behind the rudder
hinge line was allowed to deflect simultaneously'with the maln
rudder. Revision no:. 2 incorporated the increased span but the
lower rudder was locked in the neutral position with all gaps ;
sealed. The rudders were not internally balanced but had.felt .
wiper seals to prevent ailr leskage through the rudder-f£in gap,
The rudder surfaces were remotely actuated and the amount of | .
deflection was determined by an electric control- position indicsetor. .
The rudders deflect through a range from -20° to 209, .

The horizontal tail is attached to the vartical tall above the '
fuselage as shown in figure 4. For these tests the elevator was
locked in the neutral position and the stabilizer incidence
was —2° to the wing root chord. o .

All of the tests were made with the NACA wing duct inlet:
lip no. 5 located at the wing leading edge. Details of the internal-
flow arrengement are furnished in reference 1. The four-blade,
right-hand, adjustable pitch, tractor propellers are geometrically
similar to the airplane progellers. Each of the four propellers
wes driven by a water—cooled induction motor, housed in each
nacelle. A varlsble~frequency alternator supplied the current
with speed adjustment attained by regulation of the frequency. For
asymnetrical power conditions, the motors of the windmlilling
propellers were disconnected from the power source.

Teste .~ The yaw tests were made at a dynamic pressure of - '
26 pounds per square foot with the density of the eir in the tumnel !
mainteined at epproximately 0.00515 elugs per cubic foot. TUnder
these conditions the Reynolds number and Mach number were epprox—
imately 2,170,000 and 0.09, respectively.

The directional stablllty characteristics and the rudder
effectiveness of the model were Iinvestigated through a range
of V¥ egual to ~25° to 25° at angles of attack of approximately 2.0°
and 11.0°© for each flap and power configuration. A few conditions
were investigated with the angle of attack at 6.8°., Values of
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rudder deflectlion were selected to satisfactorily cover the complete
range of control surface deflections, An investigation was msade
for simular conditions with the complete impennage (horizontal and
vertical taill) removed and replaced by a fuselage’ tall cone, (See

fig. 5.} .

The model proiellers were opereted at constant'vélﬁes'of V/nD
throughout the yaw range for each angle of attack. The .values of
propsller rotational speed were selected to duplicate full-scale
torque conditions at corresponding 1ift coefficientsg only when
¥ = 0° for the power conditions listed in teble II. It is believed
that the variations of Q¢ for other velues of ¢ were small
end consequently the blade angle was get at 21. 50 fPor (M.B.)o
and 28° for 0.50 (R.P.) eo that full-scale values of T, ‘could
be approximastely simulated as shown in table IV. The variation of
the calculated T¢ with Cy "for these power conditions” is shown in
figure 6. A comparison of the variation of Qe wilth Tc is given
in figure 7 for the full~scale variahle-pitch propeller and the model
ad Justable fixed-pltch .ropeller. Fcr the asymmetrical power
conditions the blade getting of the windmilling propeller was kept
at 21.5° and these provellers were allowed to rotate freely by the
action of the air stresam. Several asymmetrical power tegts
were made at ¥ = QO to determine the ruvdder deflection required
for trim through a sultable speed range, This wes accomplished by
setting the angle of attack at selected values and varying the rudder
getting by remote operation to obtain trim conditions.

The internel air—flow conditions for the nacelles and ducts
wero the same as for the tests reported in referencé 1.

- DATA COMPUPATTONS AWD CORRECTIONS ..

The data have been referred to the stebility axes, which are
a system of axes having their origin at the center of gravity
end in which the Z-axis is in the plane of symmetry and perpendicular
to the relative wind, the X—axis in the plans of symmetry and
Perpendicular to the Z-axlias, and the Y-axls is perpendicular to the
plane of eymmetry as shown in figure 1. All the moments are computed
about the normal center of gravity located én the fuselags center
line at 27.43 percent of the mean aerodynamic chord.

The equations ugsed to transfer from the wind axes to the
stabllity axes ere as follows:
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Cr' cos ¥ + E’Jm' sin ¥ -

" - v oyt e v

Cn = Cnf o o

Gp = Oxt cos ¥+ 0yt atn ¥ "
_. o S
Gy=Cyfcos ¥—Cxfstn ¥y = :

Primed coefficients denote values refeffed to the wind'axee'_(¢'= 00). '

Corrsctions to the date were aetermined for the ‘model
at ¥ = 00 and applied to the results of the teste made with the
model yawed. These corrections were applied to compensete Tor the
following: (1) model support—strut interference effects on the 1if%,
drag; and pitching-moment coefficients; {2).. Jet—boundary interférence
effects on the dreg and pltching-moment coefficients ani angle of
ettack; and (3) the effects of alr-flow misalinement on the drag '
coefficient and angle of attack, The lateral-force,. .rolling-, and
yawing-moment coefficients were corrected to account only for .
esymmetrical model and air-flow conditions.

An inspection and ca]ibration of the scals. system at _the .
conclusion of the investigation indicated .the possibility of imnaccurate
rollinghmoment measurements for sams of the conditions tested.
Consequently, those test. results that are deemed unrelieble have.

. been omitted. It is believed, however, thet the more important

conditions wers . satisfactorily messured snd hence teet results for
those conditlons are presented in this paper.

msms AND DISCUSSION

The aerodynamic forces and moments measured during the investi-—
gation together with analytical results are presented in figures 8
to 28. . .
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Rudder-Pixed Iateral Stability Cheracteristics

Original vertical tail.— Aercdynamic characteristics of the
modsl in yaw are presented in figures: 8 to 12 for the symmetrical
power conditions tested. (See table II.) The angle of attack
and power conditions investigated were selected so that a large
range of flight conditions would be covered and so thet effects of
angle of attack, power condition, and flap deflection on the lateral-
stability cheracteristics could be readxly interpreted. The high
angle~of~attack values of about 11.0° closely reyresent the
attitude of the airplane shortly after teke~off. The low value
of engle of attack of agproximately 2° is in the region of high~
speed flight at sea level.

The results of figures 8 to 12 are summaerized in table IIT.
No consistent trends are noted Ffor the effects of power, angle-
of-attack change, and flap derlection on the values presented.
Computationg to determine the eflfective dihedral were based on a
theoretical value of OC3/OV¥ = 0.000262 Tor each’ degree of dihedral.
(See reference 2,) The values of 6C3/3¥ or effective dihedral
are somewhat reduced with-increasing angle of attack wheén the
flaps are deflscted. ‘The Emallest amount’ of drectional and lateral
stability exists for thé condition with flaps deflectei 55
and 0.50(R.P.). Vdlues of "OCY/dV: remain about the .sams fof
changes' of power and angle of attack but increase with fla,=
deflection. - . _( T
ASJmmetrical power.-»The results of the &symmetfic&l power
tests of the model witn the original tail -are présented in figure 13
for the flaps retracted ‘condition. - For thess teshs the left-hend
outhoard propeller was allowed to windmill to slmulate the most
severs single~engine~out condition and the remaining- propellers were
operated to simulate the (M.P.)o Dpover condition.,” Alsd Included
for comgarative purposses ig the” conditioh with . By = Q9 and
To = 0. - A cross plot of these figures 'is presented’in figure lh
for the two speeds oorresnomding to the high' and Yow angles of-
attack ‘tested and summa¥izes variation of rudder deflection Preqiired
for trim with yaw angles, Deta were also obtained-for the estimation
of the rudder deflection required for trim et 125 miles per hour
by remotely controlling the rudder deflection while yawing the model.
It should be noted from table TV that Full-scale thrust coefficients
were not exactly duplicated during the tests and this would affect
the results to a small extent. The adverse yaw due to aileron
deflection makes it necessary to emjloy addlticnal rudder during
flight as does the rudder spring teb at full deflection. The effect
of the rudder spring tab on the rudder effectiveness varies with
rudder deflection, and sufficient information ie unavailable to
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" estimate the rudder~tab deflection for .the conditions tested. An -

snalysis of the results in reference 3, however, indicated ‘that

when the rudder is at -20° with the rudder-tab a,efiected 250 the

the rudder—tgb undeflected. From the foregoing it maj'te geen

that the results presented in figure 1k are optimistic in the
prediction of the rudder behevior for the airplene in f'ligh.tz At
the low speed of 125 miles per hour it is ipdicated theat . ths airplane

" cannot be trimmed et ¥ = 0° with the lePft—hand outboard

propeller. windmilling and the remaining propellers operating.at take—
off power, .(M.P.)a. . _ .

The results of -the foregoing analysis were qualitatively oonfirmed
during flight tosts of the full-scale airplsne,’ conducted at the
same time ag the model tests in the Langley. l9—foot pressure tnnnel.
It was learned from the results of the flight tests ‘that ‘ypsatis—
factory directional control dccurred with one propeller windmilling.
Consequently, the two revisions of the vertical tail were. tested
(revision no. 1 'snd revision no. 2) on the.model in &, effort to
find a remedy for the rudder deficiencies. . .

Tall revisions.— Asroiynamic characteristics of the" model with
tall revision no. 1 and with flaps retracted are presented in

- figures 15 and 16 These results are for ths" angle of attack and

power conditions similar to those obtained for the original ‘tail.

The results obtained for tall revisioh no. 2 are for similar conditions
end are shown in figures 17 énd 18. In addition; Some '"test results
are presented in figure 19 for the model with tail revision no. 2

end for a take—off condition (g = 10,79, (M.P. Joa BF ='209). The
results are summarized 1in table V. Effect of power’ and flap ®
deflection on the stability characteristics 'of the model are similar

"to ‘tliose experienced for the model with the criginal tail. Indications
"are that if the airplane is equipped With.either of the revised tails,

the effective dihedral will ‘decréase with increase of power end
flap deflection. The values of dC v/OV_rémain essentially conatant.

"Even though increases ‘of thrust coefficient tend to decrease the

velues of  OCR/O¥ at large englés of attack, it 'is indlcated that
the airplane will possess a high degree ‘of directional stability
with either revised tail. - - .

] .
.‘ ..'.;_"_ [T

Analysis ~ The rudder deflection required for trim and the

‘rudder effectiveness'for the test conditions ‘Iisted in tables IIT

‘eand V are presented in figurss 20 to 23. The derivation of these

. curves did not teke intog account the effects of benking or rudder
.jtrimrtab deflection on the amount ‘of rudder deflection ‘roquired for

" %rim. * Because the data were msager for flaps dsflected 55° at the

low angle of attack; curves for this’ condition are not presented

‘The data are summarized in tatle VI

—
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-ITn general, lincreases of power cause negative ‘incredses
in JV/d%, with the most marked changes occurring when the flaps
are deflected 55°. Changes of tail configuration have small effect
on the values of J3Y/d8, obtained. _ _

Power effects are negligible on. aCn/BSr"for'ﬁhe‘original
tall where flaps are retracted. - The effects become more pronounced
when flaps are deflected. However, valuss of -OCpn/ddy .-increase
negatively with power for the revised talls when- the flaps are
retiacted. Although little difference exists in the values .~
of oC /88 between the revised tails, there 1s & marked -increase
in the negative values over those for the original tail. The
increases in OCp/0%, due to the revised tails are ‘offset by the
incresase in directional stability caused by these tails (cempare
tables III and V) and hence little changs is experienced over the
original tail in the range of yaw angles through which the rudder
can trim. - For the original and revised tail configurations the
difference in yaw angls at which maximum rudder deflection for trim
‘oeours  (Bripqp = 20°) is mo case greaster tham 2°. A& expected,

the revised tails generally incressed the effective dihédral by a
small amount. ‘

“The original tail rather than the revised talls mey be preferred
for normal four-engine flight operation because it does hot cause
an excessive amount of directional stability and the problems
associated with rudder pedal forces, therefore, should be less
gevere than for the larger revised tails. For esymmetrical power
operation, however, the revised talls proved more effective in
trimming the model to lower speeds at V¥ = 0° @a shown in
figure’ 2. - These’ data weré obtained for’ several tail flap and
power conditions by remotely controlling the rudder deflection during
the tests of the model to obtain trimmed conditions. The results
show that little difference exiests between either of the two revisions
and ‘hence indicate’ that the lower rudder of revision no. 11s
ineffective. Tt is of interest to note that the variation of rudder
deflection required to trim with indicated velocity at ¥ = 0°
is about the same for revision no. 2 with two engines inoperative
on one side and the original tail with the 1eft—hand outboard
propeller windmilling. )

Although the data are limited in scope, it &eems possible that
flap deflections for take—off (&p = 20°) will not greatly affect
the trends shown. ' From the results, 1t appears that difficulty
at the low take—off speeds will be experienced for any of the tail
configurations in the event of single-engine failure and two—engine
failure on one side may prove catastrophic during’ take—Off. The
curvee presented in figure 24 are somewhéat optimistic Ffor the reasons
previously stated in the explanation of figure 14.
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Tgil Removed — -

The results of the yaw tests with ths vertlcal tail removed
and flaps retracted are presented in figimres 25 and 26'fér'beveral
power conditions and with propellers removed. Similar results are
shown in figures 27 and 28 with the flaps deflected 55°. These
results are summarized in teble VII for ¥ = 0°.

Chengee in the siabililty derlvatives due to removal of the tall
were normal in that velues of JCp/¥ inereased positively to give
directional ingtability, values of dCy/d¥ decreased to a reagon—
gble extent, and the effective dihedral decreased a moderate emount.

CONCLUSIONS

On the basis of tésts of = 1/8.33-scale powered model of the
Republic IF-12 sirplene in the Langley 19-Fooct pressure tunnel the
following conclusions-.sre indicated:

1. With either the criginal tall or the revised tails the
airplene will possess positive effective dihedral and will be
directionally stabls for all the Plap and power conditions tested.

2. The variation of yawlng-moment coefficient with ruddsr
deflection at zero yaw, ls greater for the revised tails than for
the originel teil. However, this ig offset by the increase in
directional stability caused by the revised tails.

3. . At teks—off with the leéft-hernd outboard propeller wind-—
milling end the remaining englnes developing ta¥Ke—off power, all
the rudder errengsments sppear to be inadequate in trimming ocut the
resultant yewling moments at zero yaw.
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L. The lower rudder of tail revision no. 1 is ineffective.
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TABLE I

DESIGN CHARACTERISTICS OF THE REPUBLIC XF~12

ATRPLANE AND A 1/8.33-SCALE XF-12 MODEL

Item

Wing:

Root chord (theorstical)
Section (Republic)
Chord _
Angle of incldence

Tip chord (theoretical)
Section (Republic)
Chord
Angle of incidence

Area (projected)

Span (projected)

Aspect ratio

Mean asrodynamic chord

Sweepback (at 50 percent
chord)

Taper ratio

Dihedral (from wing-root .
chord plane)

Aileron (ome surface):

Area (projected)

Spen. (projected)

Root chord

Tip chord

Distance from centroid to

center of gravity

Deflection

Flaps::
Area (total) .
Span (one side)
Deflection

Full scale . 1/8.33 scale -
R-4,l0-318-1  Ruk,h0-318-1
17.79 £t 25.63 in.
20 20
B4, h0-413-.6 R-4,40-413-.6
T.70 £t ..11.09 in.
~20 : -p0
1639.62 sq £t .. . 23.62 gq ft
129,17 £%. " 15.51 £t
- 10.18 . - . 10.18
- 13.43 £ -, .19.3% in.

.. Q9 "'}'"' ...2ilobl
2.3t - - 2.31
166 T f"..6o
4o.38 sq.ft-" 87.88 sq in.
23.08 £t .33.24 in.
2.08 £t 2. 3.00 in.
1,59 £t ~ 2,29 in.
52.9 Pt - . 76,22 in.

—22.59 o 17 50 -22 5° to 17.5°

2;68 sq £t
49.72.in.
65° maximum

185.1k sq £t.
34.53 £6-. -
65° maximum

't

NATTIONAL -ADVISORY COMMITTEE FOR AERCNAUTICS



14 S NACA RM No. L7B21

TABLE I.— Continued
DESIGN CHARACTERISTICS OF THE REPUBLIC XP-12 ATRPLANE.— Continued

Ttem Full scale  “1/8,33 scale
Horizontal tail:

Root chord - )

Section (NACA) 651-012 651012

Chord 11, ft lT ll inp
Tip chord (theoretical) ‘ _ o

Section . 651~012 651»012

Chord 5.95 £t 8.55 in,
Arsa (total projected) 388.88 aq £t . 5.63 8g Tt
Span ' 44,00 Pt ~63.36 in.
Aspect ratio LR 5, lh
Taper ratio =4 2
.Mean serodynamic chord 9.0 % - 13 35 in.
Dihedral (to chorl plane) 6% oo

Sweepback (at 68 percent T
.horizontal tail chord) 00 S 00+
Tail length (27.43 percent e
.wing mean serodynamic chord T : e
" to 25 percent tail mean P
aerodynamic chord 52.1 ft- <7502, in,
Elevetor (one surface) N A TN AN
Area (projected behind T
hinge line) 52.59 sg ft 7.58 sq in.

-,

“-Gpan (projected) 18.65 £t - =ﬂ26.86.1ﬁ.
.. Root chord 3.62 £t w0 5,21 dn.
" . Tip chord : 2.01 £+ "”'2;89~1n.

Deflection - = - ~250 o 159 ‘=250 to 159

Verticel tail (original): T
. .Area. (fuselage not included) o S T
Vertical 213.56 sq £t 3.08 8q £t

Dorsal fin 49.82 sq £t 0.72 8q £t
o/ - Ventral fin . 10.23 8q £t 0.15 849 %
. Root chord (theoretical) 13.33 f¢ " '19,20.1in.
-Section (MACA) . . . 651~011 - - 65,~011
Aspect ratio 2.06 - '%.06
Sweepback (at 65 percent
vertical tail chord) o° 0°
Mean asrodynamic chord _ 11,91 £& 17.14 in
Span 21.67 £t - 31.21 in.

Tail length (27.43 percent wring
mean aerodynamic chord to
25 percent tail mean -
aerodynamic chord) 51.09 £% 7%.67 in.

NATIONAL ADVISORY COMMITTER FOR AERONAUTICS
Y
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DESIGN CHARACTERISTICS OF THE REPUBLIC XF-12 ATRPLANE.-—.Contlnued

Ttem Full -scale 1/8.33 sceale
Vertial teil (original).— Concluded B

Rudder . Lo )
Area (behind hinge line) 54.87 sq £t 0.79 sq £t
Root chord k.54 £% 6,54 1in.
Tip chord 1.4 £t 2.79 in.
Spen 15.00 ft 21.60 in,
Deflection ~20° to 20° —20° to 20°

Vertical tail (revised): .

Area (fuselage not included) o
Vertical 213.56 aq Tt 3.08 aq £t
Dorsal fin 49.82 ag ft. 0.72 eq £t
Ventral fin 10.23 ag £t 0.15 eq £t

Root chord (theoretical) 13.33 £t 19.20 in.

Section (NACA) 651~-011 651~011

" Sweepback (at 68 percent
vertical teil chord) 0° 0°

Mean aerodynamic chord 11.25 £t 16.2 in.

Span 2.9 £t 35.88 in.

Tail length (27.43 percent _
wing mean aerodynamic chord
to 25 percent tail mean o
gerodynamic chord) 51.5 £t 74,22 in.

Rudder:

Area (behind hinge line—
top rudder) 66.6 sq Pt 0,96 sq £t

Root chord . h.s54h £t 6.54 1in.

Tip chord 1.94 £t ‘2.79 in.

Span (top rudder only) 18.03 Tt 25.95 in.

Deflection 200 to 20° —20° to 20°

Fuselage:

Length 92.54 £t 133.26 in,

Maximum diameter 10.25 ft 1% 76 in,

Frontal aree . 82.52 sq £t 1.20 sq £t

NATTONAL: ADVISORY COMMITTEE FOR AERONAUTICS



16 N | NACA RM No L7B2l

TABLE T — Concluded

DESIGN CHARACTERISTICS OF THE REPUBLIC XF~12'AIRP1ANE.;-Concluded

Ttem Full scale 1/8.33 scale
Nacelles:
Length : e
Inboard 29.38 £t 42,31 in.
Outboeard 27.82 £% . 40.06 in.
Maximum width 5.21 It 7.50Q in.
Meximum height 5.22 £t .7.52 in.
Frontal area 21.33 sq £t 0.31 sq ft
Direction of thrust line Perallel to fuselage center line
Propellers: : o
Number L : 3
Wumber of blades per _ )
propeller . L : 4
Diameter 16.£t 2 in. . 23.29 in.
Activity factor per blade 118.5 . 118.5
Type Aerouroducts C~40-198-4
For Full~Scale Alrplane
Welght-normal _ ' : . 103,000 1b
Wing loading o 62.8 1b/eq £t
Engines . Lo
Number 4L
Type P. & W R-4360-31
Rating per engine . : .
Milltary 3000 hp at 2700 rpm
Rated -power 2500 hp 'at 2550 rpm
Gear ratio O.k2s .
Superchargers . N
Number . , . 2 cer engine
Type ' G.E. BM~4 and BM-5
(one each per engine)
Power loading _ 7+33 hp/sq £t
Ground angle (from root chord) .
Statlic position ) Lou51
Maximum tail-down position 90301

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS




TABLE II

T2dLT *ON W3 VOVN

FUILL~SCALE POWER CONDITIONS
(Simlated in tests of the 1/8.33-scale model
" of the XF-12 airplane)
Power Brake Cooling—rfan Mgﬁgﬁgm Altitude | PO8108 | oo | Propeller
condition Symbcl horsepower | horsepower Welght (£t) speed | .. | ©peed
. (pertengine) | (per fem) (1b) (rpm) (rpm)
Milltary
{ power (M.P.)p 3000 5 103, 000 ) o700 |o0.bk25| 1148
(Sea level)
50-percent
rated
power  |0.50 (R.P.) 1250 14 103,000 0 1500 |o0.425 638
: (Sea level)
Thrust - .o
coef—
ficient .
equal )
Zero Te =0 Low Low All 0 Low 0.425 Tow
weights | (See level)

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE III
LATERAL STABILITY CHARACTERISTICS

ORTGIWAL VERTICAL TATL -- SYMMETRICAL POWER
{_&_,, =0°% ary = Oo]

Power 8p a |Virim 3c d Cotr
condition | (deg) |{deg) | (deg) SV '5'-}1' 'E_Tc} (deg)
(M.P.)o 0 2.0 { 2.0 |-0.00177 |0.00180 |0.0120 | 6.9

6.8 2 | -.o0162] 00058 | .0120]| 6.0
11.0 1 | -.00138 | .00151 | .0l22] 5.8
0.50 (R.P.) 0 6.8 1] 0 -, 0017 | .00066 } .0121 | 6.3
11.0 a2 ) —-.00162 | .oor7h | 0115 6.6
To = O 0 2.0 .3 | -.00076 | .co200} .0121 | 7.6
6.8 .9 | -.0008% | .00164 | .0320{ 6.3
11.0 7 | -.00186 | o0176 | .0120| 6.7
0.50 (R.P.} | 55 2.0 | -3 | ~.00180| .00218 | .ok | 8.3
1.8 | 3.3 | -.00130 | ,00097 | .0139 | 3.7
Te = 0 55 1.9 6 | —00286 | .o0202 | .ou42 | 7.7
1.5 | -1 | —00198 | .00087 | .0139 | 3.3

NATYONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE IV

THRUST AND TORGUE COEFFICIENTS OBTAINED DURING TESTS

OF A 1/8.33-SCALE MODEL OF THE XF-12 AIRPLANE

(¥ = 09]

Te )

Bp Pover a B G i

(deg) condition (deg) | (deg) | Obtained | Required (a)
0 (M.P.)o 2.0 | 21.5 | 0.036 0.028 0.0066 | 0.008
6.8 .139 136 0205 .003
11.0 .270 278 . 0305 | -.008
0.50 (R.P.) | 6.8 | 28.0 .06k .050 0138 | .o1k
: 11.0 A1), .058 .0218 013

Te =0 2.0 | 21.5 0 0 | mew=u- —————

6.8 wumanis | mem=a
R D R (TN R
20 M.P.)p 10.7 | 21.5 o5 - 430 L0500 | —.025
55 0.50 (R.P.} | 2.0 | 28.0 168 130 L0304 .038
! 11.8 : .301 . 304 .0500 { ~.003
Te =0 1.9 | 28.0 0 0 | memmmm | emen-
1.8 |t 1] ewemem | eee--

SAT, is the increment obtained end T required.

difference between Tg

NATTONAT. ADVISORY

COMMITTEE FOR AERONAUTICS
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TABLE V

n
(#]
LATERAL STABILYTY CHARACTERISFICS
Tail revision no. 1 and no. 2 — Symmetrical power
[ﬁr =09 oar ¥ = 00]
Pover 8p o |¥trim| 9 ac, 80y | Tefr Flaure
| candition | (deg) | (deg) | (deg) | ¥ oV a¥ | (deg) i
{M.P.)5 o | 2.0 | 0.1 [-0.00242 {0.00208 |0.02334 7.9 |15 (e); 17 (8)
11.0 5 | —.0019% { .00063 | L0134 ] 6.2 |15 (b); 17 (b)
Te =0 0 2.0 .3 | -.002k2 | ,00183 | .0L32{. 7.0 |16 (a); 18 (=)
10.8 1.3 | ~.00242 | .00202 | 0130} 7.7 |I6 (v); 18 (b)
M.2)p | 20 |10.7 | 1.3 | 00078 | .00138 | .0165] 5.3 19
NATIONAL ADVISORY
COMMIPTEE FOR AERONAUTICS
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TABLE

VI

RUDDER POWER AND RUDDER EFFECTTVENESS
| !L\lr = 0% or cn=o]

e . O¥/38r (4 rnm) 9Cn/38y,
ower @ - -
; Original | Revialon | Revlision | Original |Revision | Revision
(deg) | comdition | (deg) no. 1 no. 2 no. 1l no., 2
0 M.P)y | 2.0 | ~0.70 [ ~0.76 | -0.72 |~0.00132 |~0.00209 |-0.00202
6.8 ~T3 | = —rne= | —, 00135 |me-m-m-- memmm——-
11.0 -, 86 - -.85 ~.00132 | ~.00200 | ~—.00206
0.50 (R.P.) | 6.8 -Th | emee —re== | -, 00136 ceermnnn | vamanan
S0 | 82 ] meemm | mmesmm Jemcescen feccecsan [ maaaae-
TG =0 2.0 "'"-67 ""075 _s69 "-00129 “'1001% -‘4001%
6.8 67 | —eeme memmme | =, 00132 | =====m=- —— - e
| 11.0 .63 - Th - 67 -.00132 { —.00198 | -.00187
20 (M.P.)g  [10.7 | =B3 | -r-a- | -meee- 00193 |-mmmeman | cmeam- —
55 {0.50 (R.P.) |11.8 | ~.99 | «ceme’ | m;euaw 00142 |mmmmmmmn | amanenna
Te=0 [11.8 | -.60 | ===’ ] Z-ie-- Q0128 |wmrmemmms | rwmm————

NATTONAT, ADVISORY

COMMITTEE FOR AERONAUTICS
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| TABLE VII
LATERAL, STABILITY CHARACTRRISTICS
TATL, REVOVED
{¥=00]

Power B - ac Ters
e ol o | B B FE

2.1 }{0.00060| 0,00126 | 0.0051 | -4.8
(M.P.)a 0 11.1 .00082| . .0068

L
.00060f .00133] .0051| 5.
2

Figure
23
T 22
2,1 1| 25
Tg = O 0 10.9 .00060| .00155 | .0051 .9 25
Propellers 2,1 | .ooohh| .o0lé2| .0035| 6.2 26
removed 0 10.9 .00050) .00097 | .0035| 3.7 26
2.2 .0c051 | .o0137 | 0077 | 5.2 | 27
0.50 (R.2.) | 55 | 11.8 | .00067| ~—=--- 0082 | == | 27
2.0 Loook1 |- 001371 .0080) 5.2 | 27
Te =0 55 ;1.& | 00056 | .o00L04 | .oO7h | k.0 27
Propellers : 2.0 .00036 | .001QT | .0062 | 4.5 28 -
removed 55 11.3 .00010 |  ====ms 0062| ---| 28 o
&
NATTONAL ADVISORY 3
COMMITTEE FOR AFRONAUTICS o
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NACA RM No. L7B21 . Fig. 1

2 NATIONAL ADVISORY

' o COMMITTEE FOR AERONAUTICS
Fragure /. — Sysiern of axes and deflechions.

Posifive valses of forces and angles are as

narcaled by arrows. ' |



Figure 2.- The -1—-sca1e model of the XF-12 airplane mounted on a single support strut in
8.33 the Langley 19-foot pressure tumnel,

L MATINAL ADWSONY GOMMITTEE FOR AZRONAUTES
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