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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
ADVANCE RESTRICTED REPORT

FULL-SCALE-TUNNEL INVESTIGATION OF THE PRESSURE
DISTRIBUTION OVER THE TAIL OF THE
P-U7E AIRTLANE
By Rickard C. Dingsldein

INTRODUCT ION

At the request of the Army Alr Forces, Materiel Command,
measurements- were made of the pressures on the tail surfaces
of the Republic Aviation Corporation P-l7B airplane in the
NACA full-scale tunnel, The pressures were measured over
the horizontal and vertical tsil surfaces for several alrplane
angles of attack and angles of yaw and with numerous control-
surface deflections to provide a check on the design loads,

This report shows the distribution of the tailil normal
force between the fixed and the movable surfaces, the effects
of yaw and rudder deflection on the normal forces on the
horizcental tall surfaces, and the similar effects of angle of
attack and elevator deflection on the vertical tail surfaces.
Some salculations have been made of the normal-force coeffi-
clent of the horizontal tail surface and the chordwise pres-
sure distributions by means of existing empirical and theo-
retical knowledge for comparison with the experimental data,
This paper was originally issued as a Memorandum Report for
the Army Alr Forces, Feb. 20, 19L3.

SYMBOLS
Cn section normal-force coafficient (n/qc)
Cn normal-force coefficlent (N/qS)

dCNy/dat  tall effectiveness

dCNt/d6g elevator effectiveness
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ratio of the effectivenes® of a change in elevator
angle &g to the effectiveness of a change in

' dGy, /A6
tail angle ag ( Ng/208

local static pressure

dynamic pressurs (%pv2>

normal force

section normal force

incremental additional distribution

incremental basic distribution

incremental normel-force distribution (Pgg + Ppg)

normal-force distribution for undeflected gontrol
surface- )

total calculated normal-force distribution (P; + Ppg)

normal-force distribution determined from pressure-
distribution tests

area

total area of horigontal taill surface (59.6 s8q ft)
(includes area blanketed by fuselage)

stabilizer area (37.6 sq £%)

elevator area, including balance (22 sq ft)

fiﬁ area (1%.6 sq ft)

rudder area, including balance (12.9 sq f£t)

local velocity in boundary layer

veldcity

chord (length behind hinge liﬁe on movable surface)

angle of attack of horizontal tall surface




ap angle of attack of thrust axis relative to free-
stream direction, degrees

W angle of yaw, degrees; positive when left wing
noves forward .

& control-surfsce deflection, degrees; positive with
elevator down or rudder left

€ downwash angle at tail measured relative to free-
stream direetion, degrees

it angle of stabilizer setting with respect to the
thrust axis, degrees; positive with trailing
edge dowpn

p mass density of alr, slugs per cubic foot

Subscripts: ‘

o] free stream

a stabilizer

& elevator

f fin

T rudder

t horizontal tail surface

1s 1solated tail

APPARATUS AND TESTS

The Republic P-U7B is a high-altitude pursult airplane
(figs, 1 and 2) weighing about 13,500 pounds and equipped
with a Pratt & Whitney R-2800-21 engine and a four-blade
Curtiss electric propeller. The teail surfaces have approxi-
mately elliptical chord distribution although they are not
of elliptical plan form. The elevator and rudder are pro-
vided with inset hinge-balances averaging 16.l; and 1l..8 per-
cent of the average control-surface chord, respectively.

The elevator and the rudder on the airplane tested are
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fabric-covered and are fitted with control tabs. The ratilo
of the average tab chord to the average control-surface chord
is about o.ug for the elevator and 0.35 for the rudder.  The
stabilizer incidence for the tests was 15 and the leading
edge of the fin was offset 1° left from the longitudinal axis
of the airplane.

A total of lj37 flush-type orifices was installed in the
empennage as follows: 10 In the stabilizer, 150 in the
elevator, 68 in the fin, and 79 in the rudder. The orifice
locations and rib dimensions are given in figures % and L
and in tables I, ITI, and III.

All tests were made with the propeller removed. At
zero angle of yaw and at airplane angles of attack of 0° and
15.6°, the tail-surface pressures were measured for several
angular deflections of the elevator, (See table IV.)
Similar tests were made for & range of rudder deflections at
vaw angles from 0° to 9°. One test at an intermediate angle
of attack of 5.1° and several tests at an angle of attack
just above the stall (17.1°) were also made.

The elevator was deflected 3° for the rudder tests.
The elevator and rudder tabs were locked at settings of -2°
and 0°, respectively. The thrust axis, the stabllizer chord, .
and the longitudinal axis of the airplane were used as refer- -
ence lines from which angle of attack, elevator deflection,
and rudder deflection were measured.

The tunnel airspeed for the tests at the two low angles
of attack was 87 miles per hour. The tests at the two high
angles of attaclk were made at an airspeed of 63 miles per hour.

RESULTS AND DISCUSSION |

Isometric charts of typlical pressure distributions over
the P-l|7B tail surfaces at three angles of attack for different
control-surface settings and yaw angles are shown Iin figures 5
to 15. No unusual tail load distributions are indicated by
these results. Tor high angles of attack of the fixed sur-
faces the expected peak loads occur on the leading edge of
the fixed surface, and for large deflections of the movable
surfaces the expected peak loads occur near the hinge line. .
A peak load occurs on the elevator mass balance for elevator
angles in which the nose of the balance projects appreciably
beyond the stabilizer surface. {Sees fig.tg.)
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A reduction in normal force on the ribs adjacent to the
fuselage 1s clearly shown by the data, This reduction in
normal force, which increases with angle of attack, results
from the wake of the fuselage and wing-fuselage juncture.
(3ee rigs. 5 to 8.) A large reduction in the pressure peaks
at the right side of the horizontal tail surface was measured
at ap = 17.1° (fig. 7). The decrease is due to local
gtalling which occurred on this side of the horizontal tail
when the wing stalled.,

The pressure distribution on the vertical tail surface
with the rudder deflected -9° at an angle of attack of 0°
and an angle of vaw of 0° is shown in figure 9.  Similar
data at an angle of yaw of 9° for rudder deflections of 0°
and -6° are shown in figures 10 and 11, and the data for an
angle of attack of 15.6° are shown in figures 12 to 1.
Results at the stalled angle of attack of 17.1° with the
airplane yawed 9° are presented in figure 15,

Normal-Force Goefficients

The average normal-force coefficients that were found by
integrating the span load distribution curves are given in
table IV. A1l of the cosfficlents used in this report are
glven in terms of free-stream dynamic pressure except where
noted, Because the pressure distribution between ribs 5
and 6 was not measured, the following method was used for
estimating the load on the fuselage: The spanwlse curve of
normal-force distribution was faired as a straight lilne
between ribs 5 and 6 as an upper limit of the possible .load.
For the lower limit, the load curve was faired to zero at
the juncture of the stabilizer and fuselagsa. The stabilizer
normal-force coefficients CNg Wwere then plotted (fig. 16)
for each of the two fairings over a range of elevator deflec-
tions at angles of attack of 00 and 15.6° and compared with
similar values determined from unpublished forc¢e tests made
in the NACA full-scale tunnel. From this comparison, 1t
was found that about two-thirds of the difference between the
normal forces given by the two fairings should be applied as
the load on the fuselage., The stabilizer span loadings
were accordingly faired for each of the tests,

Curves of the span load distribution for representative
test conditions are shown for the stabilizer in figure 17 and
for the elevator in figure 18, Combined distributions for
the horizontal tail showing the variation of the load with
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elevator deflection and the seffect of yaw on the horizontal
tall are given in figure 19, Typical span loadings on the
fin and rudder are shown in figure 20 and the loading over
the entire vertical taill surface for each of these conditlons
is shown in figure 21.

The variations of the normal-force coefficients on the
fixed and movable surfaces with airplane. angle of attack are
shown in figure 22 for an elevator setting of 3°, The normal-
force eoefficients of the stabllizer and the elevator are the
same at an angle of attack of L°, At ap = 15,6° the
stebilizer normal-force coefficient is about three times as
great as the eievator normal-force coefficient,

The normal force on the fin increases with angle of
attack for the zero-yaw condltion due to an apparent increase
in sidewash across the fin from left to right. The load on
the rudder remains negligibly small over the entire range of
angle of attack,

The effects of elevator deflection on the stabilizer
and elevafor normal-force coefficlents for ap = 0° and

. ap = 15,6° are shown in figure 23,

The variation of Cy with angle of yaw for the vertical
tail surface at airplane angles of attack of 0° and 15,6° is
shown in figures 2l and 25, respectively. Similar curves
of Oy plotted against rudder deflection for different yaw
angles are given in figures 26 and 27, The increase of the
normal force on the fin with yaw 1s 50 percent less at an
angle of attack of 15.6° than at an angle of attack of Q°,

The effects of rudder deflection and yaw angle on the
normal force on the horizontal tall are shown in figures 28
and 29, respectively, and similar effects of elevator deflec-
tion on the vertical-tail loadings are shown in figure 30,
The effects are small but measurable.

Prediction of Forces on Horizontal Tail Surface

An attempt has been made to determine whether agreement
exists between the measured pressure distribution on the P-L7B
horlzontal tall surface and the distribution predlcted by
exlisting empirlcal and theoretical knowledge. Owing to the
lack of sufficlent data relative to the sidewash angles at p
the tail, a similar correlation for the vertical taill has not
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bren mede. The steps followed in predicting the pressure
distributions on the horizontal tail surface of the P-l7B
alvrplane are:

(1) Calculation of the isolated-tail characteristics
from the taill dimensions

{2) Determination of the resultent downwash and dynamic-
prezssure digtribution at the tail plane

(%) Determinatien of the average normal-force coeffi-
cient of bthe horizontal tail surface for any
angle of attack and elevator deflection

(lt) Calculation af the chord load distribution corre-

sponding t¢ the calculated section normal-force
coefficignts . PN

TIsolated-tall characteristics. - The normal-force coef-
ficient of an Isolated Tall can be expressed in the form

(dCN'b
dat‘ is

I

(CNt)is (ay + T6g)

where

T = )
CNtJQGt is

For the isolated horizontal tail surface of the P-7B
airplane, the tail effectiveness (dCyNt/dat)is, which depends
mainly on the aspect ratio, was found to be 0,062 from
reference 1, The corresponding value of 7, which depends
mainly on the ratlio of the elevator area to the total tall
area, was found to be 0.5l (reference 1). The elevator
effectiveness (ACNt/d6e)is 1s therefore 0.0%3,

Some error may exist in these empirical values inasmuch
as the slope (dCNg/dat)ig &also depends on the various other
features of the tall design, such as the chord distribution,
the elevator cut-out, and the gap between the stabilizer and
the elevator. The chord distribution appears to have little
effect, provided the taill has rounded tips. Measurements
made to Investigate the effect of cut-out on (dCNy/dat)is
showed this effect to be almost negligible (reference l}.



A gap between the stabilizer and the elevator is, in general,
detrimental although the published data on the subject appear
to be incomplete,

Downwash at tail. - The effective angle of attack of
the horizontal tail surface  at may be expressed as follows:

ag = ap - € + it

The downwash at the tail ¢ may be considered as the resultant
downwash of the wing, the fuselage, and the wing-fuselage
juncture, The wing downwash can be computed with considerable
accuracy by the methods of reference 2; however, the effect

of the fuselage and wing-fuselage juncture on the resultant
downwash at the tail is not readily calculable and may be the
source of considerable inaccuracy for airplanes with a poor
wing-fuselage Juncture, The effective angles of attack of

the P-L47B tail were calculated to be 0.9° and 8.3° at airplane
angles of attack of 0° and 15,6°., The values given for a

are corrected for jet-boundary effects at the tail (reference 3 )

Dynamic-pressure distribution across horizontal taill. - In
the presence of the airplans, the normal force on the tail 1s .
reduced owing to the loss of dynamic pressure at the tall due g
to the wing and fuselage wakes, A few calculations, based on
the methods of reference 2, showed that the horizontal tail .
surface was above the wing wake for angles of attack below
15:6° and was at the top of the wing wake at ap = 15,6°, The
change in dynamic pressure at the tail due to the fuselagse
boundary layer has been calculated by the methods of refer-
ences | and 5. Figure 31 shows the loss in dynamic pressure
at the tail due to the wing and to the fuselage wakes at
ap = 15.6° -and the resultant dynamic-pressure variation
across the tall semispan, ‘

Figure 32 shows the variation of the product of local
dynamic-pressure ratio and local chord along the tail semi-
span for ap = 15,69, In accordance with the experimental
results of figure 19 the value of (q/qy)c shown in figure 32
at the fuselage center line has been taken as Lo percent of
the peak value of (q/qg)c. The resulting dynamic-pressure
distributions resemble the actual span-loading curves,
Welghted average values of q/q8 across the tall span were
calculated to be 0,90 at ap = 0° and 0.78 at ap = 15,60,

Normal-force coefficient of horizontal tall., - The
average normal-force coeiricient at the tail for any particular
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angle of attack and elevator deflection is determined from
the isolated-tail characteristics and from calculated values
of ¢ and q/ap. A summary of typlcal calculations of
normal-force coeffilcients on the P-47B tall together with
values obtained from the pressure measurements follows:

. aCky, (cht (Cl‘-‘t) _
ap | Cr be |at 2. aag /ig dde/is ' 18
1 %o

(Calcu-|(Caleou~- . {Calou-~|Experi-|Calou-{Experi-
lated)| "lated)| lated| mental| lated| mental

o |0.103] © o.‘9 0.90| 0.5, | 0.062 10,032 | 0.032 [0.056 |-0.0L2
15.6{1.236| 0 8.3} .78 .54 062 .033 .029 | .515 517
15.6{1.253| 5 [8.3] .78] .54 062 .033 029 | .680 BT

Some discrepancy exists at ap = 09 between the experimental
and the calculated values of Opy. Inasmuch as the erperi-
mental value of O is negative for an apparent positive
tail angle of attack, it erpears likely that the fuselage,
the effects of which wers neglected 1In the calculation, may
have considerable influence on the resultant downwash at the
tall at this angle of attack. TFigures 33 and 3l show the
stabillizer span load distribution measured at ap = 0° ror
elevator deflections of 0° and 3°, respectively. It is
seen that the down load is greatest at the inboard sections
of the stabilizer; this fact indicates an apparent increase
in dovmwash et these sectlions due to the fuselage. The
effect of the fuselage on the resultant downwash at the tail
at ap = 15.6° appears to be negligible,

The normal-force coefficlent at any section may be de-
termined from the calculated values of (C}t)is because, Tor
a surface having an elliptical chord distribution, the normal-~
force coefficient at any section will be constant along the
$ail gpan and equal to (CNt)ig- A comparison is given in
flgure 35 of the section normal-force coefficients calculated
by the afore-mentioned methods and the values determined from
the pressure measurements, The agreement between the calcu-
lated and the experimental results is good. It should be
noted (fig. 35) that the forces normal to the surface will be
greatest at the outboard sections of the horizontal tail
inasmuch as the dynamic pressures at these sections are
greateat. This distribution of normal force may result in
greater values of bending moments than those that would be
calculated for the structural design of the tail based on
conventional methods.,

T AN A e S e e et <\ vt e e e - e =
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Chord load distribution. - The chordwise pressure dis-
tribution corresponding to any section normal-force coefrfi-
cient may be calculated by following the methods given in
references 6 and 7. . Based on the section normal-force
coefficients as determined herein, calculations of the chord-
wise pressure distribution for one representative chord have
been made and are compared with the experimental results in
figurss 36 to 39. The calculations were made for an NACA
0006 section, which is very similar to the airfoil section
used in the P-L7B tail. The pressure-distrlbution curves
have been calculated for a flap chord equal to the elevator
chord plus balance (figs. 36 and 37) and for a flap chord
equel to the elevator cherd (figs. 38 and 39), The com-
parison between the calculated and the measured results indi-
cates that best agreement would have been obtained 1f the
flap chord were measured from & point midway between the nose
of the elevator and the elevator hinge line,

SUMNARY  OF RESULTS

The pressure—distribution measurements over the P-h?B
taill surfaces show the following results:

: l, There was a smaller loading at the inboard sections
of the horizontal tail surface and a greater loading at the
outboard sections of the horizontal tail surface than would
be expected for a surface having an elliptical chord distri-
bution. The reduction in section normal force at the ribs
adjacent to the fuselage was due to the fuselage boundary
layer and increased with angle of attack.

2. The nornal-force coefficient of the fin at zero yaw
angle increased from -0.066 at an angle of attack of 0° to
0,016 at an angle of attack of 15.6°, but the load on the
rudder wes negligivly small for all angles of attack.

3., The increase of normal force on the fin with yaw
was about 50 vercent less at an angle of attack of 15,6°
than at 00,

L, The effect of elevator deflection on the vertical-
taill effectiveness and the effect of rudder deflection on
the horizontal-tail effectiveness were small but measursable,
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5. The pressure distribution over the horizontal tail
of the P-l7B ailrplane was approximated by existing theoreti-
cal and emplricel methods,

I~39

Langley Memorial Aeronautical Laboratory,
‘ National Advisory Committee for Aeronautics,
Langley rleld, Va.
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TABLE I
CHORDWISE LOCATIONS OF HORIZONTAL-TAIL ORIFICES

[stations tn in. from leading edge]

NACA

Stabilizer Elevator
Rib 1. <Tuve -l - |- ‘station , - ] Rib Tube Station
1,10 0 o HARR S T ;. ‘ SHETS 5 . 0
> 133 . -oa e, - . % ‘
2, 9 0 0 ) 5, 12 2
1, 9 1 6, 13
2, 10 2 7, 1 :i
3, 1 i) ; 8, 15 95
L, 12 6 "9, 16 124
5, 13 10 10, 17 ug
6, 1 111 2, 9 17 o
7, 15 18 18, 25 %
8, 16 21 19, 26 1
3, 8 0 0 20, 27 5%
1, 9 1 21, 28 65
2, 10 2 . 22, 29, 93
3, 11 i ’ " 23,30 125
Coh 12 6 .2, 31 16
" 5,13 S E LN 3, 8 17 0
’ tg_,lh U EO 16% - 18‘, 25- i
7,15 ‘21 ; , 219, 26 13
8, 16 27 " 20, 27 . 3%
4, 7 oo 0 21, 28 6%
1, 9 BT R * 22, 29+ 1032
2,10 ° 5 . . 23, 30° 15%
x -3, 11 5§ ) 2, 31 - 168
het2 | g b 7 . 1 0
5,13 157 SN 18, 25 ¢
6, 1t 21t 19, 26 2
1,15 28 ) ’ 20, 27 L3
8,16 -7 3. ] ;28 | 8k
5, 6 ] ‘o ’ P 22, 29 121}5
, 2, 9 g 23, 30 168
2,10 % . " 2, 31° 20§
: 5, 11 Fa ' 5,6 a0 e
L 12 1l e 18, 25 - &
15,13, 19§ 19, 26 1
. 6; b 28 : v .20, 27 g
: 7515 | sk ‘ T2, %8 6 -
8, 16 39 " Ce e )
{ "% 30 13
2, 31 15%
= . O N I e T T
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TABLE II
CHORD%ISE LOCATIONS OF VERTICAL-TAIL ORIFICES
[Stationa in in. from leading odgo]

i3

Fin Rudder
Rib Tube Station | Rib Tube Station
1 1, 3 124 - n 5 0
2, L 11;& 6, 10 1%
12 0 0 7, 11 3%
1, 8 13 8, 12 9%
2, 9 3 9, 13 13[;
3, 10 12 15 0
L, 11 9 16, 22 %
5, 12 13 17, 23 17
6, 13 - 18 ) 18, 2 3%
7, - aif \ A 19, 25 &
13- o 0 20, 26 mg
1, 8 1 21, 27 12§
2, 9 - 2% 13 T35 0
3, 10 5 16, 23 3
b, 11 9 17, 2 23
5, 12 15 . 18, 25 by
6, 13 2135 19, 26 8
7, U a13 - e ' 20, 27 ug
SINE o 0 21, 28 133.
1, 9 13 22, 29 16%
2, 10 3 i 17 o}
3, 11 5 ' 18, 25 3
L, 12 8 19, 26 1&
5, 13 1 20, 27 L
6, 1 22 21, 28 %
1, 15 28 ] 22, 29 12
8, 16 33 23, 30 15%%
15 o 0 ‘ 2k, 31 19§
1, 9 2 o 15. 17 o
2, 10 L 18, 25 =
3, 11 6 19, 26 13
L, 12 11 ) ‘ 20, 27 33
5, 15 19% " : ’ a1, 28 8
6, 1 295 22, 29 133
7, 15 39 23, 30 188
8, 16 5% 2y, 31 25
16 [] o]
1§
1, )
2, 8 [
3, 1
4, 10 18
5, 11 2hge

e e e o D S e e e S
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TABLE IIT
CHORDS AT ORIFICE STATIOINS
[Measured in in.]

Rip |Tofal | Flzed fﬁ%’%ﬁi Balance
1, 10 | 305 b5 9& 6&
2, 9 Lo 22 g 33
5, 8| bop | 288 | w1z | 33
b, 7| 5713 | 35% 184 34,
5, 6| 58 Lo 1f 35
11 31% 16 8& 6&
12 59& 23& 11 5
13 | hop | 29 g 5
| 58 | 35 | 18 5
15 |7k | btz | 213 | 5
16 26 - 21 5

1pimensions given are from hinge line to
trailing edge.
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TABLE IV
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NORMAL-~FORCE COEFFICIENTS FOR ALL TEST CONDITIONS

[Based on free-stream dynamic pressure]

a | v S Sy

0 |(aeg) |(dee) |(deg) [(aog) | Ms | Ne | W | O
110 0 0 0 [-0.057 ]-0.007 -0,0%3 0.023
210 0 2 0 .001] .136) -.066| .008
z2 10 0 10 0 176 cagu -.091| .018
L {o 0 -5 0| -.168} -.187| -.071]-.002
510 0 3 LI .129| .000| .09%
6| 0 0 3 S B LT .115] -.109(-.053
g 0 0 3 -6 |--mmm- .116] -.156|-.137

0 0 2 -9 017 .111f ~.222(-.20

910 % 3 0 .010| .125} .136| .02
10 10 3 3 -3 0221 .137| .092|-.032
11 | o 6 3 0 .031) .126| .28L( .069
12 | 0 6 3 -3 .0281 .12} .2021-,035
13 0 6 3 -6 .010} .123{ .180{-.109
1 0 9 3 0 0031 .11 J169( .059
15 { 0 9 3 ~6 .030| .11 37 i-.072
16 | 0 9 3 -9 .01 L1181 .27l 1-.166
1 5.1 0 % 0 .20 .178] ~.020} .010
18 [15.6 0 0 0 56l 130 .002| .027
19 |15.6 0 5 0 .67 .26l .oh3z| .02l
20 [15.6 0 -5 0 A7 oot} .0%35] .022
21 {15.6 0 -15 0 2891 -.290} - .0%32| .026
22 |15.6 0 ~-20 0 .1931 -.416} -.010{ .022
'ga 15.6 0 3 0 Loy .229] .016} .009
15.6 0 3 -3 .629| .226] -.039(-.0L7

25 115.6 | © 3 -6 6551 .223| -.073|-.10%
26 |15.6 0 3 -9 o7l L2321 -.1L01-.200
27 115.6 0 3 | -12 654 .1801 -.189(-.268
28 |15.6 |- 0 3 | -15 621 .225| -.201{-.310
29 115.6 3 3 0 .6g1 225 .107{ .036
30 115.6 3 3 -3 .T29 217 057 {-.0L7
31 115.6 3 3 -6 63l | .227{ .007{-.121

32 [15.6 6 3 0 653| .229{ .211| .05

3% 115.6 6 2 -3 631 226 .1h6{-.01
3L 115.6 6 3 -6 6391 ,222] .099]-.11l
35 [15.6 9 3 0 6701 219 31} .085
36 {15.6 9 z -6 6611 236 20k |-.071
37 115.6 9 3 -9 b6l 229 122(-.180
38 {17.1 0 3 0 .78 L2l .008} .0hL7
9 (17.1 9 3 0 SO ~29§ .2991 057
0 {17.1 9 3 -6 s L2686 222|-.05%
hi [17.1 9 3 -9 750 .263 167{-.158
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Figure 1.- The P-47B airplane mounted in the full-scale tunnel,

Fig. 1
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WACA Figs, 31,32
A Distribution of dynamic-pressure ratio q/qo due to wing wake
B Velocity distribution through fuselage boundary layer u/Vo
C Variation of q/q0 through fuselage boundary layer
D Combined effect of wing wake and fuselage wake q/qo
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Figure 31.- Effect of wing and fuselage wakes on
the dynemic pressure across the
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Figure 32.- Estimated span load distribution based
. on the dynamic-pressure ratio along the
tail and the chord distribution,aT,15.6°.
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NACA Figs. 33,34,35
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Figure 34.- Stabiliger span load distribution, aT,OO,Be,SO.

Measured results from pressure distributions over the horizomntal tail sur-
face of the P-47B airplans.
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