
Restriction/Classification 
Cancelled



NAM

TwIjlf Eaf !^"^ ^^i^lQAII^
NACA RM No . L7B21	 3 1` 170`:01437 5019
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RESEARCH MORANDUM

for the

Air Materiel Commend, Army Air -Forces'

LAMAL STABILITY CRARACTERISTICS OF A 18.33--SCALE

POWERED MODEL OF THE REPUBLIC XF-12 AIRPLANH:

By Edward Pepper and Gerald V. Foster . 'oster'

SUMMARY

The XF-12 airplane is a high-performance photo-reconnaissance
aircraft designed for the Army Air Forces by the Republic Aviation
Corporation. An investigation of a 18.33-scale powered	 amoclel ws
made in the Langley 19-Foot pressure tunnel to"obtain information
relative to the aerodynamic design of the airplane. The model'was
tested with and without the original vertical tail-ancl with two
revised tails. For the revised tail no. 1, the span of the original
vertical tail was increased about 15 percent and the portion of the
vertical tail between the stabilizer and fuselage behind the rudder
hinge line was allowed to deflect simultaneously with the main
rudder. Revision no. 2 incorporated the increased span, but the
lower rudder was'locked in the neutral position.

For all the tail arrangements investigated it was indicated
that the airplane will possess positive effective dihedral and will
be directionally stable regardless Qf flap or power condition.
The rudder effectiveness is greater for the revised tails than for
the original tail, but this is offset by the increase in directional
stability caused by the revised tails.

All the rudder arrangements appear inadequate in trimming out
the resultant yawing moments at zero yaw in a take-off condition
with the left-hand outboard propeller windmilling and the remaining
engines developing take-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--speed, photo-reccmnaissance aircraft, the
Republic Aviation Corporation has undertaken the design of the
XF 12 airplane. This design is based on a normal 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 .supercharged` .'Prat-6 : t
Whitney R-4360 engines is capable .of .delivering.3000 horsepower.

At the request of the Air Materiel Command, Army Air Forces,
an investigation has been conducted in the Langley 19-foot 	 .
pressure tunnel to determine the stability characteristics of
a 1/8.33--scale powered model of the XF-12 airplane. The results
of that part of the investigation made to determine the static
longitudinal stability and stalling characteristics are reported
in reference 1. The.results of that phase . of the investigation
made-to determine•some of the static lateral stability character-
istics of the model with the original tail ,. and. two revised; tai1B
for several flight and power conditions. are presente$ , herein and
include rudder effectiveness tests.. Results of.+,e0ts Vith;.
asymmetrical power are also included,

COEFFICIENT'S AND.SYMBOLS:

The positive directions. of the forces acid moments and of the
angular displacements of'the airplane and' control'surfaces are,
shown in figure 1.., The coefficients and symbols used are defined
as follows..:

CL	lift coefficient (L/qS).

Cg	 longitudinal Force coefficient-- (.X/ (1p)

Cy	 lateral. force coefficient . (XlgS)

Cm	pitching-m omsnt coefficient .,. (Mf qSc)•

Ct	rolling-moment coefficient (L°/qSb)

Cn	 yawing-noinent coefficient (X/gSb)'

Tc	thrust coefficient per propeller (T/2gD2)

.

to
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Qc torque coefficient per propeller 	 (Q/2gD3)

V/nD propeller advance ratio

aCZ/3* variation of rolling--moment coefficient with angle of
yaw

aCn/6* variation of yawing-moment coefficient with angle of yaw

aCy/; V* variation of lateral—force coefficient with angle of
yaw

o*/c)8r variation of angle of yaw with-rudder deflection

3Cn/Mr variation of yawing--moment coefficient with rudder
deflection

q dynamic pressure of free stream	 (pV2/2)

P mass density of air

V airspeed

r	 L lift (—Z)-

x force along'lcngitudinal axis

Y force along lateral axis

M pitching moment

N yawing moment

L*' rolling moment

T effective thrust

Q torque

D propeller diameter

n propeller rotational speed

S wing area

W	 b wing span
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-6	 mean aerodynamic chord'(M.A.C:)

M	 angle of attack of root'-chord''-

angle of yaw

Bf	flap deflection

15r	 rudder deflection, positive with trailing edge to left

Vi	indicated airspeed

R	 Reynolds number (per/p)

µ	 coefficient of viscosity- '

r eff	 effective dihedral angle, degrees

propeller blade angle at 0.75 tip radius

The subscripts used herein are defined as follows: 	 Y

trim.	 condition when Cn equals zero
f

(fir = 00) condition when angle, of yaw is zero degrees

MODEL AND TESTS

Model.- The 1/8.33-scale complete model of the XF-12 airplane
is shown in figure 2 mounted on a single support etrut for yaw"tests
in the Langley 19-foot pressure tunnel. Principal. model dimensions
are given in figure 3 and general design details are presented
in table I. The model is constructed of wood and reinforced with
steel. A description of the model details is contained in reference 1.
The surfaces were sprayed with lacquer and kept aerodynamically
smooth by filling surface irregularities with glazing putty and
rubbing with fine abrasive paper.

The model is equipped with partial-span double-slotted flaps
which extend from the fuselage to 51'.5 percent of the semispan.
The flaps were fixed at the appropriate settings by suitable brackets.
The tricycle landing gear and wheel well doors were installed when
the flaps were deflected. 	 1%
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t
The vertical tail consists of a fin and rudder and is of

NACA 651-011airfoil sections. The vertical tail incorporated.
a dorsal and ventral fin. The dorsal. fin faired: iiZto the. fuselage
at 38.6 percent of the fuselage length from the nose :(makimum
fuselage diameter). Three arrangements of the vertical tail were
investigated and are designated as the original tail, revision no. 1,
and revision n.o. 2. Principal dimensions and details .of the tail
arrangements are shown in figure 4. For revision no. 1, the span
of the original fin was increased 15 percent, the span of the
original rudder was increased 20 percent, and the portion of the
vertical tail between the stabilizer and fuselage behind the rudder
hinge line was allowed to deflect simultaneously with the main
rudder. Revision no, 2 incorporated the increased . spen 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 air leakage through therudder fin.gap,
The rudder surfaces were remotely actuated and the amount of
deflection was determined by an electric control position indicator.
The rudders deflect through a range from 200 to 200.

The horizontal tail is attached to the vertical_ tail above the
fuselage as shown in figure 4. For these tests the elevator was

-Q-	 locked in the neutral position and the stabilizer incidence
was -20 to the wing root chord.

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 arrangement are furnished in reference 1. T$e four-blade,
right--hand, adjustable pitch, tractor propellers are geometrically
similar to the airplane propellers. Each of the four propellers
was driven by a water-cooled induction motor, housed in each
nacelle. A variable frequency alternator supplied the current
with speed adjustment attained by regulation of the frequency. For
asymmetrical power conditions, the motors of the windmilling
propellers were disconnected from the power source.

Tests.-- The yaw tests were made at a dynamic pressure of,
26 poems per square foot with the density of the air in the tunnel
maintained at approximately 0.00515 slugs per cubic foot. Under
these conditions the Reynolds number and Mach number were approx-
imately 2,170,000.and 0.09, respectively.s

The directional stability characteristics and the rudder
effectiveness of the model were investigated through a range
of * equal to --250 to 250 at angles of attack of approximately 2.00
and 11.00 for each flap and power configuration. A few conditions
were investigated with the angle of attack at 6.80. Values of
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rudder deflection were selected to satisfactorily cover thecomplete
range of control surface deflections. An investigation was made
for simular conditions with the complete imipenna.ge (46riiontal and
vertical tail) removed and replaoed by a fuselage'tail cone. (See
fig. 5.)

The model propellers were operated at constant'velues of V/nD
throughout the yaw range for each angle of attack. The'values of
propeller rotational speed were selected to duplicate full—scale
torque conditions at corresponding lift coefficientsonly when
* = 00 for the power conditions listed in table II'. It is believed
that the variations of Qc for - other values of'* wexe small
and consequently the 'blade angle was set at 21.36 for (M.15.)2
and 280 for 0.50 (R.P.) so that full—scale values of T. `could
be appro$imatel.y simulated as shown-in table IV. The variation of
the calculated Tc with CL - for these power conditions'is shown in
figure 6. A comparison of 'the variation of Qc with To ' is given
in figure 7 for the full--scale variable pitch propeller and the model
adjustable fixed—pitch eropeller, For the asymmetrical ;dower
conditions the blade setting of the windmill!̀ ng propeller was kept
at 21.50 and these proyellers were allowed to rotate freely by the
action of the air stream. Several asymmetrical power tests
were made at * = 00 to determine the rudder deflection required
for trim through a suitable speed range, This was accomplished by
setting the angle of attack at selected values and varying the rudder
setting by remote operation to obtain trim conditions.

The internal airy-flow conditions for'the nacelle3and ducts
were the same as for the tests reported in reference 1.

DATA CO1Y2L1TATIOi4S AND C01MCTIONS.

The data have been referred to the stability'axsffi,"which are
a system of axes having their origin at the center of.gravity
and in which the Z--axis is in the plane of symmetry and perpendicular
to the relative wind, the X--axis in the plans of syarimetry and
perpendicular to .the Z—axis, and the Y—axis is perpendicular to the
plane of symmetry as shown in figure 1. All the moments are computed
about the normal center of gravity located do the fuselage center
line at 27.43 percent of the mean aerodynamic, chord,

s

The equations used to transfer from the wind axes to the	 ^+
stability axes are as follows:
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C Z = Ct t cos	 sin .

Cm = ca t cos	 - i t .siri .

Cn=Cnt

Cg	 Cg = cos ijr + ,Cyr, viii ^r

CL = OL t

Cy = Cy r cos ti(r — CXt sin

Primed coefficients denote values referred to the wind axes (fir = Oo).

Corrections to the data were determined for 'the 'model
at	 = Oo and applied to the results of the'tests made'with the
model yawed. These corrections were applied to compensate'for the
following: (1) model support—strut interference effects on the lift,
drag; and pitching--moment coefficients; (2), jet- Lbquricla.ry interference
effects on the drag and pitching-moment coefficients and angle of
attack; and (3) the effects of air—flow misalinement on the drag
coefficient and angle of attacks The latera:.- forge, .rolling-, and
yawing-moment coefficients were .corr-ected to account anly.far .
asyxrmetrical model and air--flow 'conditions.

An inspection and calibration of the -scale. system.'at
conclusion of the investigation indicated the :possibility of inaccurate
rolling-moment measurements for some of the , conditions tested.
Consequently, tl.ose teat.results ,that aredeemed unreliable have.
been omitted. It is believed, however, that the more important
conditions .were .satisfactorily measurecl.and hence :test results for
those .conditions . are .presented in this- paper..,

RESULTS AND DISCUSSION

The aerodynamic forces and.mgments.measured during the investi-
gation together with analytical results are presented in figures 8
to 0,8 .
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Rudder .-Fixed Lateral Stability Characteristics

Original vertical tail.-- Aerodynamic characteristics of the
modelinyaw ere presented in figures 6 t 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 cozered and so that effects of
angle of attack, power condition, and f1equ deflection on the lateral-
stability characteristics could bereadily interpreted. The high
angle-of-•attack values ' of about 1:1.00 Aosely re .0resent the
attitude of the airplane shortly after take--off. The low value
of angle of attack of ai.)proximately 2° is in the region of high-
speed flight at sea level.

The results of figures • 8 to 12 are, summarized in table III,No consistent trends are noted'for the i'fects of power, angle-
of-attack change, and flap deflection on the values presented.
Comj.•utationq to determine the effective dihedral Were based on a
theoretical -Mlue 'of 3Cl/6* = 0.0002+ 2 "for ee.ch degree 'of dihedral.
(See reference 2,) The values of dCZfo * or effective dihedral 	 ti
are somewhat reduced with- increasing angle bf attack when"the
flaps are deflected. " -The 6iiallest amount• df' directfonal and lateral
stability exists for the condition with flops , deflected- 55°. ,.. ^ •' "	 _;1

and 0.50(R.P.-)•.: VMlues . cif ' , aCy/o ak' remain about the .same f6i,'
changes- of power and' - angle of attack,' but "incr'eas'e Frith flan:
deflection..	 -

AsynMnetrical power.-r The - results- -of' the :&eym2metxiaa.1- poster
teats of 'tlie modeZ^witn the"original t&il , are 'p- sonted -in figure. 13
for the flaps retracted . condition. For these tests'-'thd lef'trhabd
outboard propeller was allowed to windmill to simulate the most
severe single-origine-•but condition and: the' remaining 'pt-dpell:ers were
°perated to ciinulate the 	 power coriditioii. Also °in6luded
for comdara-trive purposes ia- the' aond:iti•on' with- . 8r: =. Oa' and.'
To = 0.'- A cross plot of these figur' es . s presented' im f 1gure a4
for the' tVb speeds correspoaiding to the, 'hl'& and low •aijgles of -
attack -testes.- and summarizes 'variation `bf 'rudder 'deflect16n required
for trim with yaw angles, Data: were also obtained- = for 'the-'estimation
of the rudder deflection required for trim at 125 miles i)er hour
by remotely controlling the rudder deflection while yawing the model.
It should be noted from. table IV that fi l --scale thrust coefficients
were not exactly duplicated during the tests and this would affect 	

t

the results to a small extent. The adverse yaw due to aileron
deflection makes it necessary.- to em -o7 ddditi-cimLl rudder 'during
flight' as does' the rudder spring tali at full. deflection.' The erfect
of the rudder spring tab on the rudder effectiveness varies -4ith
rudder deflection, and sufficient information is unavailable to
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s	 estimate the rudder_ tap deflection for .the oonditipAs tested. An
analysis of, the results in reference 3., .however, Ifid..3oated 'that
when the rudder is. at -200 with the . rudder- .:b `b `^e^le1c^bgd ^5a tY^e,
rudder effectiveness is reduced. to -that 'of• the. rtidder.et.. i2° with
the rudder tab undeflected. From the foregoing it may be. seen
that the xppults presented in figure 14 are.optimistic in. the
prediction of .the rudder behavior for the airplane in f^.,ig^ t ^ At
the. low :speed of 125 miles. per hour it is indicated .that .tYae .airplane
cannot be -trimmed at 	 _ oo with the. left hand :out't 'd..._
propeller.windmilling and the remaining propellers ;arerating'.at, take-
off power, ..(M.P, 2.

The results .of ..the foregoing analysjs­ were qualitatively , confirmed
during flight teats of the full-scale .airplane,' copduc^ed .a^ ,the
came time as the model tests in . th6 Zani§ley.lg-f-oot `pressure ;^Unnel.
It was learned from the results of the flight teats ,that ' ,n tis-
factory directional control occurred with one' propellerx Am].^..wiiing.
Consequently, the two revisions . of .the'vertioal tail were. tested.
(revision no.' 1 and rev sion no.. 2} _on the nbael'in an. eff ort. tq
find a remedy for the rudder deficiencies.

Tail revisions.- Aerodynamic characteristics of the`modei with
tail revision no.. 1 and with flaps retracted are presented in
figures 15' and 3:6. These results are forthe 'angle of attack and
power conditions : similar to those 'obtained f'or the' orlginal .tail.
The results obtained -for tail revision no. 2are for,. similar -conditions
and are shown in figures IZ end 18. In - addition, some 'test re'suLts
are pre sentedi in f iSure 19 f or the model - with tail rev' lsion no. `2
and fora take-off condition (cp = 10.76.6 _(M.P..,'j' "'$g = • 2' 00) ', "The
results are suimiatized in table V. . Effect of .po war' and flap"'
deflectioni can the stability characteristics" of the' nmodel are similar
'to those experienced for the inodei with the "original tail: Indications
are' that if the airplane is' equi46d -with either ' of the revised tails,
the effective dihedral 'will 'd-ecrea,se with increase ,of power sill
flap 'deflectioni.- 'The values of ^c/a repaain essezYtia,^.ly" conata .
Even though increases " bf thrust coefficient- t end .to decrease the
values of . •dCn/a * a:& large angles of - attack, it' 'is -ind-lldateii' tit
the airplane will p'os̀8ess a. high degree'of: directlonal'stabil:ity
with either revised- taii.

Analysis.- The rudder deflection required far trim and the
rudder eft^ectiveaess 'f`or .the test conditions ilpted iii tab'l'es III
and V are presented in figures 1^0 to 23' 'The derivation, of these
curves 83d not; take- into-account t^ e effects'of,bapk ng or rudder
'trim=tab _deflection on the Mount 'ofrudder deflection 'regtiit6d for
triin. Because the data were 'msaoer for fle.pe deflect ed, ' 55o at'"the
low a;xgla _of attack; 7'curves for this .aondfiip' n :sre not presented.
'The data are 'sumaarized in' table . VI.
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•In general, increases of'powex cause nega'tive'incredses
in a/asp. with the most marked changes occurring when the flaps
are deflected-5_50 . -Changes of tail configuration have -small effect
on the values of a*/asp. obtained.'

Power effects are negligible on aCn/asr ­ for• t}ie'original
tail where flaps are retracted. The effects become more pronounced
when flaps are deflected. However, valuers of oCn/66r .-increase
negatively with power for the revised tails wheii-tho flaps are
retracted. Although little difference exists in . the values
of aCn/Mr between the revised tails, there is a-marked-increase
in the negative values over those for the original, tail. The
increases in aCn/Mr due' to- the revised tails are `offset by the
increase in directional stability caused by these tails (cdmpare
tables III and'Y) and hence little change is experie' nced'over the
original tail in the range of-yaw angles through which the rudder
can trim. For the original and revised tail configuratibn-s the
difference in yaw angle at which maximiun rudder deflection'-for trim
occurs Ortri.m = 200) is no case greater than 2 0•. As expected,
the revised tails generally increased the effective dihedral by a
small amount.

The original , tail • rather - than the revised tails'may be preferred
for normal four-engine flight operation because it elves hot cause
an excessive amount ' of directional stability and the problems
associated with rudder pedal forces, therefore, should be less
severe than for the larger revised tails. For asy=etrical'power
operation, however, the'revised-tails proved more effective in
trimming the model to ' lotrer' speeds at 	 as . shown in.
figure' 24. These' data were obtained for' several tail flap and
power conditiona by remotely controlling the rudder deflection during
the. test's of the model to obtain trimmed conditions. The results
show that little difference exists between either 'of the two revisions
and'hence indicate that the - lower rudder of revision no. 1 is
ineffective. It is of interest to note' • that the variation of rudder
deflection required to 'trim with indicated velocity'at	 = 00
is about the same for revision no'..2 with two engines inoperative
on one side and the original tail with the left-hand outboard
propeller windmilling.

Although'the'data are limited in scope, it seems possible that
flap • deflections - far take-off (Sf = 200) ' will riot greatly affect
the trends shown. -From the results, it appears that difficulty
at the low take-off speeds will be'experienced for any of the tail
configurations iii , the event of single--engine failure and two-=engine
failure' on one side may prove catastrophic during'take-off •. The
curves presented in figure 24 are • someWhat optimistic'for'the reasons
previously stated in the explanation of'figure 14.
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Tail Removed

The results of the yaw tests with the vertical tail removed
and flaps retracted are presented in figiar es 25 and 26' f6r ^ `several
power conditions and with propellers removed. Similar results are
shown in figures 27 and 28 with the flaps a6Plected 550. These
results are summarized in table VII for * = 00.

Changes in the stability derivatives due to removal of the tail
were normal in that values of ^Cn/o* increased positively to give
directional instability, values of 6C.y/6 * decreased to a reason-
able extent, and the effective dihedral decreased a moderate amount.

CONCLUSIONS

On the basis of tests of a 18.33—scale powered model of the
Republic XF 12 airplane in the Langley 19--foot pressure tunnel the 	 f
following conclusicu3s•.are indicated:

1.. With 014r..tC7,£" Oita ua^1611-tui i, tiii Ur the • 1'GVitYGU itsiiti wind
airplane will possess positive effective dihedral and will be
directionally stable for all the flap and power conditions tested.

2. The variation of yawing moment coefficient with rudder
deflection at zero yaw, is greater for the revised tails than for
the original tail. However, this is' offset by the increase in
directional stability caused by the revised tails.

3. At take—off with the left—hand outboard propeller wind—
milling and: the remaining engines developing take—off power, all
the rudder arrangements appear to be inadequate in brimming out the
resultant yawing moments at zero yaw. .

a
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4. The lower rudder of tail revision no. 1 is ineffective.
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TABLE I
r	

DESIGN CHAF.ACTERISTICS OF THE REPUBLIC XF .12

AIRPLANE AND A 18.33-,SCALE XF 12 MODEL

Item.	 Full scale	 18.33 scale

3

Wing:
.Root chord (theoretical)

Section (Republic)
Chord
Angle of incidence

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

Area (projected)
Span (projected)
Aspect ratio
Mean aerodynamic chord
Sweepback (at 50 percent

chord)
Taper ratio
Dihedral (from wing-root

chord plane)

Aileron -(one surface.)
Area (projected)
Span '(projected)
Root chord
Tip chord.
Distance from centroid to

center of gravity
Deflection

R-4,40-318-1	 R-4, 4o--318-1
17.79 ft25.63 in.

20	 •20

R-4, 40-413-• 6 R-4, CFO-413-. 6
7.70 ft ..11.09 in.

--20 -2°
1639.62 sq ft..., 23.62 sq ft

129.17 ft. 15. 51 ft
1x.18 . ° 1o.18

13.43 ft .19.34 in.
00 OQ

2.31 2.31

6a 6°

42.38 sq ft 87-:88 sq in.
23.08 ft . 33.2+ in.
2.08 ft 3.00 in.
1,59 ft .-2.29 in.

52.9 ft 76.22 in.
22.50 to 17.5o . -22.50 to 17.50

e

Y.

Flaps:
Area (total)	 185.14 sq ft.	 2.68 sq ft
Span (one side)	 34.53 ft-.	 49, 72 • in^.
Deflection	 650 maximum	 650 magiml]m

NATIONAL ADVISORY CObZUTTEE FOR AERONAUTICS



65 -012
11% ft

651-012
17.11 in,,:

651-012 651-012
5 . ^5 ft $ . 55 % in,

388.:88 sq ft . '	 5.6,3' sq ft
44 . oo ft .63'.36 in.

'5 " 14 . 5.142

9.6^ 
ft 13605 in.

00
r

Oo -,- .

52.1 Ft- •75.•02. in.

52.59 sq ft 7.58 sq in.
18.65 ft 2b.86 iii.
3.62 ft- 5. 21 In.
2.01 f-b 2.89.. in.

250 to 150 :25o to 150

14	 NACA RM No. L7S21

TABLE I.— Continued

DESIGN CHARACTERISTICS OF THE REPUBLIC XE'-12 AIRPLANE.-- Continued

Item
	

Full scale ' A/8,33 scale

Horizontal tail:
Root chord

Section (NACA)
Chard

Tip chord (theoretical)
Section
Chord

Area (total projected)
Span
Aspect ratio
Taper ratio
,Mean aerodynamic chord
Dihedral (to chord plane)
Sweepback (at 68 percent

.horizontal tail chord)
Tail length (27.43 percent

.wing mean aerodynamic chord
to 25 percent tail mean
aerodynamic chord

Elevator (one surface)
Area (projected behind

hinge line)
Span (projected)
Root chord
Tip chord
,Deflection

k ;

i
Vertical: tail (original):

Area. (fuBelage not included)
Vertical
Dorsal fin

/ Ventral fin.
Root chord (theoretical)
--Section (NACA)
Aspect ratio
Sweepback (at 65 percent

vertical tail chard)
Mean aerodynamic chord
Span .
Tail length . (27.43 percent'*ing

mean aerodynamic chord. to
25 percent tail mean
aerodynamic chord)

213.56 sq ft 3.08• .sq ft
49.82 sq ft 0.72 sq ft
10.23 sq ft 0.15' aq. ft
13.33 ft 19,20.in.
651--oll 65-011

i.062.06

00	 00

	

11,91 ft	 17.14 in

	

21.67 ft	 31.21 in.

	

51.09 ft	 74.67 in.

L

Y
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TABLE I.- Continued

DESIGN CHARACTERISTICS OF THE REPUBLIC XF-12 a:t RPLAMM,_ . Continued

Item Full. -scale 1/8.33 scale

Vertial tail (original).- Concluded
Rudder

Area (behind hinge line) 54.87 sq ft 0.79 sq ft
Root chord 4.54 ft 6.54 in.
Tip chord 1.94 ft 2.79 in.
Span 15.00 ft 21.6Q in.
Deflection -200 to 200 -200 to 200

Vertical tail (revised):
Area (fuselage not included)

Vertical 213.56 sq ft 3.05. sq ft
Dorsal fin 49.82 eq ft. 0.72 sq ft
Ventral fin 10.23 sq ft 0.15 sq ft

Root chord (theoretical) 13.33 ft 19.20 in.
Section (NACA)

OF
651-011 651-011

Sweepback (at 68 percent
vertical tail chord) 0° 0°

r	 Mean aerodynamic chord 11.25 ft 16.2 in.
Span 24.9 ft 35.88 in.
Tail length (27.43 percent

wing mean aerodynamic chord
to 25 percent tail mean
aerodynamic chord) 51.5 ft 74.22*in.

Rudder:
Area (behind hinge line-

top rudder) 66.6 sq fit 0.96 sq ft
Root chord 4.54 ft 6.54 in.
Tip chord 1.94 ft 2.79 in:
Span (top rudder only) 18.03 ft 25.95 in.
Deflection 200 to 200 -200 to 200

Fuselage:
Length 92.54 ft 133.25 in.
Maximum. diameter 10.25 ft 14.76 in,
Frontal area 82.52 sq ft 1.20 sq ft

NATIONAL ADVISORY C O MffTTEE FOR AERONAUTICS
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.103, 000 lb
62.8 lb/sq ft

4
P. & W R 4360-31

3000 hp at-2700 rpm
2500 hp -at 2550 rpm

0.425 -

2 cer engine
G.E. BM-4 and BM-5

(one each per engine)
7.33 hp/sq ft

4045*
90301

Weight-normal
Wing loading
Engines

Number
Type
Rating per engine

Military
Rated-power

Gear ratio
Superchargers

Number
Type

Power loading
Ground angle (from root chord)

Static position
Maximum tail-down position

16	 NACA RM No L7B21

TABLE I - Concluded

DESIGN CHARACTERISTICS OF THE REPUBLIC XF 12 AIRPLANE.- Concluded
wt

Item. Full scale 1/8.33 scale

Nacelles:
Length

Inboard 29.38 ft 42.31 in.
Outboard 27.82 ft 40.06 in.

Maximum width 5.21 ft 7.50 in.
Maximum height 5.22 ft .7.52 in.
Frontal area 21.33 sq ft 0.31 sq ft
Direction of thrust line Parallel to fuselage center line

Propellers:
Number 4 4
Number of blades per

propeller 4 4
Diameter 16.ft 2 in._ 23.29 in.
Activity factor per blade 118.5 118.5
Type Aeroproaucts C--40--198-4

For Full-Scale Airplane V_

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
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(Sioll.ated in testa of the 1/8.33—scale model
Of the MP-12 airplane)

i^

0

Power
Brake Owling—fan Airplane

Gross Altitude
Engine Gear

Propeller

condition
Symbol. horsepower

(per r.engine)
laorsepoHer

(per fan)
Weight (ft) speed

( rpm)
ratio speed

(rpm)

Military
power (M.P.)2 3000 54 101,000 0 2700 0. 425 1148

(Sea level)

50--percent
rated
power 0.50 (R.P.) 1250 14 103, 000 0 1500 0.425 638

(Sea level)
T

coef-
ficient
equal
zero Tc = 0 Low Low All 0 Lana' 0.425 Low

freights (Sea level.)

NATIONAL AD'GIBMY
CMWMM FOR AERONAUTICS
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Tpju na

LATM, STA$ILM CHARACT35RI9TICS

ORIGML VERTICAL TAIL -- Svf=CAL POW

Power "f m trim
^a =

^6f3'
Figurecondition (dog) (deg) (deg) 6 f ^ d^V (dog)

(M.P.) 2 0 2.0 2.o -4.00.77 0.00180 0.0120 6.9 8 (a)

6.8 .2 -.00162 .00i% .0120 6.o 8 (b)
11.0 .1 -.00138 . .00151 .0=2 5.8 8 (c)

0.50 (R.P.) 0 6.8 0 --.003.71 .00166 .o121 6.3 9 (a)11 .0 .1 -. oo162 . ool74 . o115 6.6 9 (b)

To W 0 0 2.0 ,3 -.00176 .00200 .0123 7.6 10 (a)
6,8 19 -.00184 .0°0.64 .012o 6.3 10 (b)

11.0 7 -.00186 00176 .0120 6. 7 10 (0)

0.50 (R.P.) 55 2.0 -.3 --.Ool80 .00218 .0142 8.3 11 (a)
u.8 3.3 -.00130 X00097 .0139 3.7 11 (b)

To = 0 55 1.9 .6 --.00Z86 .00202 .0142 7.7 12	 a)
(b)11.5 .1 -.00198 .00087 .0139 3.3 12

NATIONAL ADVISORY

COMMITTES FOR AlMONAUTICS
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TABLE IV

TER ' AND TORQU COMIC7MS OBTAIMW DiMM TESTS

OF A 1/8 - 33-SCALS MODM OF THE XF 12 aMPr AM

,^ p Opt

Sf Power a
Tc

(deg) condition (deg) (deg) Obtained Required
a)
a)

0 (M.P.)2 2.0 21.5 0.036 0.028 0.0066 O.00B

6.8 .139 a36 .0205 .003
11.0 .270 .278 . -0305 --.008

0.50 (R.P.) 6.8 28.0 .064 .050 .0138 .O14

11.0 .111 .098 .0218 .013

Te = 0 2.0 21.5 0 0 ------ -----
6 .8 ------ -----

61.0 ------

20 (M.P.) 2 10.7 21.5 .405 .43o .0500 --. C25

55 0.50 (R.P.) 2.0 28.o .168 .130 .03o4 .038
i 11.8 .301 .304 .0500 --.003

To	 0 1.9 28.0 Q 0 ------ ---^-

11.8

a., is the increment difference between To obtained and To required.

ANAL ADVISORY
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TAEU V

T AT RAT, STMILITY (HARACMIMICS

Tail revision no. 1 and zoo. 2 — Symetrical power

C B
r = 00; or	 Oa l

J

Power bf a trim 6cn act C)CY reff
Figure

cadition (dog) (dab) (dog) a * a IF a (deg)

(M.P. )2 0 2 .0 o. i -o. ooW o. co208 0.01.33 7.9 15 (a); 17 (a)
11.0 .5 -.00194 .00163 .0134 6.2 15 (b ); 17 (b)

Tc = '0 0 2.0 .3 —.00242 .00183 .0132 7.0 16 (a); 18 (a)
10 .8 1.3 —.00242 .00202 .0130 7.7 1:6 (b); 18 (b)

(M.P.) 2 20 10.7 —1.3 — . 00178 .00138 .0165 5-3 19

NATIONAL ADVISORY
COM INEE FOR AERONAUTICS
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'CAMS VI

IMBER POWER ABD RUDDER FFFECTIMUM
ri
L c 00' or Gn = 0

Sf
(deg) c Power (deg) original Revision Revision Original. Revision Revision

no. 1 no. 2 no. 1 no. 2

0 (M•P.) 2 2.0 --0.70 --0.76 --0.72 -=0.00132 -o.062o9 --0.00202
6.8 -r.73 ------ ----- -.001.35 ------- -------

11. 0 --.86 -.94 -•85 -.00132 -.o020o -.0o2o6

0.50 (R.P.) 6.8 -.74 ----- - ---- -.0013 ------- -------

u..0 -.82 ----- -- --- ------- -------- -------

To = 0 2.0 ..-.67 -,75 -,69 -.00129 -.00188 -.00188
6.8 .67 .------ -•00132 -------- I --- - -..

12.0 -.63 -.74.' -.67 -.00132 -.00198 -.00187

20 (M.P.)2 10.7. -.S - --- ------ .00193 -------- --------

55 0.50 (x.P.) 11.8 .- -.99 ----- ------ ..aol42 --_---_ ------

o a 0 11.8 -.60 --.00128 _.._.__.. -___-_-

N010NAL ADVISORY
COMMIME FOR AERONAUFICS
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ra
roTP= VII

LAVAL STABniTY CRARACT RI ICB

TAIL REmm

1*a0Q)

Poorer - S f a ac icy
'-^►̀

rerf
condition (clog) (deg) d ^y (dog)

2.1 0.00060 0.00126 0.0051. .4.8 -25
(M.P.)2 0 11.1 .00062 .00124 .0068 4.7 25

2.1 .0006o .04133 .00_51 5 .1 - 25
To * 0 0 10.9 .0006o .00155 . .0051 5.9 25.

PraPallera 2.1 .00044 .00162 .0035 6.2 26
remrs	 l 0 10.9 .00050 .00097 . .0035 3.7 26

0.50 (R.P.) 55
2.2

41.8
.00O51

.00067
.00137

_-- ---
.0077
.00B2

5. 2
.--

?7
27

-
Ta	 0 55

2.0 .00041 .00137 .0060 5.2 27
11.4 .00P56 .00704 .007+ 4.0 27

Propellers 2.0 .00036 .00117 .0062 4.5 28

zenwaed 55 11.3 .00010 •------ .0062 --- 28

NNIOMM ADVISORY
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fF̀qure /. - Sysfern of axes anod deflections.
PosIll ve values of forces and angles are as
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Figure 2 The -1--scale model the XF-12 airplane mounted on a single support strut i
the Langley 19-foot pressure tunnel.
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