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RESEARCH MEMORANDUM

" IONGTITUDINAL .STABITITY CHARACTERISTICS OF A 42° SWEPTBACK WING
AND TATT, COMBINATION AT A REYNOIDS NUMBER OF 6.8 X lO6

By Stanley H. Spooner and Albert P. Martina
SUMMARY

A wind-tunneléinvestigation has been conducted at a Reynolds
number of 6.8 x 10° and at a Mack mumber of 0.l4 to determine the
longlitudinal stability characterlstice of an alrplanse confliguration
with a 420 sweptback wing and horizontal taill. . The wing had an

aspect ratio of 4.0l, a taper ratio of.0.625, end NACA 6L4;-112 airfoll

gections. The effects of the vertlical positions of the fuselage and
horizontal teil with respect to the wing were determined for several
combinations of high-1ift and stall-control devices. The charac-

teristics in the presence of a simulated ground were also determined.

For 1lift coefficlents at which wing stalling occurred, the tail
positions on or below ths wing-chord plane extended provided the
most stability; whereas for 11ft coefficients below the stall, the

- greatest stablility was obtained with the highest tall positions.

The tail did not appreclably altier the dlrection of the final
break in the piltching-moment curve of the model In the stallling range,
except that in most cases when the tall was located near or below the
wing-chord plane extended, the tall caused an unstable break to becoms
stable. Tall positions at moderste heights, approximately 0.15 semi-
span to 0.25 semispan above the chord plane extended, often resulted
in the least desirable piltching-moment characteristics of the vertical
positions investigated.

The effect of the lsading-edge stall-control devices was to
delay or eliminate the tip stall and thus cause the final breask of
the pitching-mcoment curve to be in a stable dlrection. The application
of fences on the upper surface of the wing tended to eliminste the
small region of instabllity preceding maximum 1i1ft.

The effect of the tail on the plitching-moment characteristics
was not altered appreciably by the relative wing-fuselage height.

The tests of the model in the presence of a simulated groumd
(ground board) showed a reduction in the rate of change of effective
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dowvnwash angle with angle of attack for angles of attack up to those
at which wing stalling occurred. The neutral points were shifted
rearward with increasing angle of attack. In the range in which wing
stalling occurred, no appreclable ground effect was discernibls. The
effects of the tall vertical positlon and the leading-edge flaps in
the presence of the ground board were, In general, similar to those
without the ground board.

INTRODUCTION

Unpublighed results of previous investigations of a 400 sweptback
wing-fuselage combination have shown the longltudinal stebllity in the
region of maximum 1ift to be dependent upon the stalling patterm of
the wing, with wing-tlp stall glving an unstable break in the pitching-
moment curve. The basic wing-fuselage combination exhiblted unsteble
characteristlics in the maximum-1ift reglon which were, however,
generally moderated or relieved by the use of adequate stall-control
devices. Since the downwash fleld behind the wing would be affected
appreclably by these devices, it was deemed necessary to determlns
the characteristics of the model with a sweptback horlzontal tail
loceted at several vertical positions.

The investigation reported herein shows the effects on the
longitudinal stabllity of vertlcal positlion of the wing with respect
to the fuselage and of the tall to the wing for numerous flap configu-
rations. The flap configurations include partial-span split fleps In
conjunction with leading-edge flaps, leading-edge slatsg, and fences
on the upper suwrface of the wing. The influence of a ground board on
the longitudinal stabllity characteristics of the model is also shown
for a few configuratlions. The investigation was conducted at &
Reynolds number of approximately 6.8 X 10° and at a Mach number of
about 0.1h in the Langley 19-foot pressure tunnel.

SYMBOLS
Cr, 11ft coefficient (L/qS)
Cp pltching-moment coefficient (M/gSc)
1ift, pounds
M pltching moment about quarter-chord point of mean

aerodynamic chord, foot-pounds

q free-gtream dynamic pressure (%pv?-)



NACA RM No. I8E12 3

s wing area, 32.24 Foets

ol

wing mean aerodynamic chord (M.A.C.) measured parallel to
o fb/2
2
plane of symmetry, 2.892 feet s ce dy
0

mass dengity of alr, slugs per cubic foot

v velocity, feet per second

& local wlng chord measured parallel to plane of symmetry,
feet

b wing span measured normal to plane of symmetry, 11.375 feet

¥ spanwise distance, feet

o angle of attack of wing chord, degrees

€ effective downwash angle, degrees

qt/q ratio of effective dynamlc pressure at the tall to free-
stream dynamic pressure

ds/dm rate of change of effectlve downwash angle with angle of
attack

1g . angle of inclidence of horilzontel tall with respect to

wing chord, degrees
MODEL

The principal dimensions of the model are shown in Tlgure 1. The
wing had an angle of sweepback of 42.05° at the leading edge and
NACA 64;-112 airfoil sections perpendicular to the 0.273-chord line.

The 0.273-chord line corresponds to the 0.25-chord line before the
wing panels were swept back. The wing had an aspect ratio of 4.01,
a taper ratio of 0.625, and no twlst or dihedrsl. The area of the
horizontal tall was 16 percent of the area of the wing, and the
horizontal tall was geometrically similar to the wing except that
the tail had NACA 0012-6L4 airfoll sections parallel to the plene of
symmetry. Measured perpendicular to the 0.273-chord line, the maximum
thickness of the tail amounted to approximately 15 percent of the
local chord of the tall. An alrfoll of 15-percent thickness was
dictated by installation considerations, but it is belleved that a
tall with scmewhat bthinner sectlons would not appreclably alter the
8tability cheracteristics of the model.
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The fuselage had a fineness ratio of 10.2:1 and wag circular in
cross sectlon. The maximum diesmeter, which was constant over that
section of the fuselage intersected by the wing, was 12.3 percent of ,
the wing span. The 0.273-chord point of the wing root was located
37 -5 percent of the maximum fuselsge dlameter above and below the
fuselage center line for the high-wing and low-wing conflgurations
and on the center line for the midwing configuration. In each of
the three positions tested, the wilng-chord plane had a positive angle
of incidence of 2° with respsct to the fuselage center line. No
flllets were used at the wing-fuselage Juncture.

The relative locations of the tall and the wing-chord plane
extended are shown in figure 2. The tail length used was equal to 2¢
measured between the quarter-chord points of the wing and tail mean
asrodynamic chords parallel to the wing-chord plene. The tall height
was varied by using a tail post of adjustable length. The incidence
of the tall was measured with respect to the wlng-chord plane and was
changed by rotating the tall about a line noxrmal to the plane of
gymmetry and through the quarter-chord polnt of its mean aerodynamic
chord .

The several high-1ift and stall-control devices used on the model
are shown in figure 3. The split flaps had a chord of 0.184c measured
parallel to the plane of symmstry and were deflected 60° measured
between the wing lower surface and the flap In a plane perpendicular
to the hinge line; they extended from 50 percent of the semispan
inboard to 12.3 percent of the semispan.

The spans of the leading-edge flaps investlgated were 0-7252

and 0-5753- The outboard ends of these flaps were located at 97.5 per-

cent of the semispan (beginning of rounded tip). The leading-edge
flaps were of constant chord and amounted to 14.3 percent of the local
chord at the outboard end. The flaps were deflected 50° and were
measwred in the manner shown in figure 3.

The chord of the leading-edge slat was 22.1 percent of the local
wing chord messured parallel to the plane of symmetry. The slat span

wasg 0-5753 with the outboard end located at 0.9753. The upper surface

and the leading'edge of the slat had the same contour as the airfoil
of the wing and the wing was cut out so that the slat in the retracted
position formed the wing leading edge. The locatlon of the slat in
the extended poslition is shown 1n figure 3.

The upper-surface fences were mounted normal to the wing surface
and parallel to the plane of symmetry. Tney projected 0.6 of the
maximum thickness of the sirfoll section sbove the wing surface. When
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used in conjumction with the leading-edge flap or the slat, the fences
extended from the wing tralling edge to the 0.05-chord line and to the
0.22-chord line, respectively. In a spanwise direction the fences were

located 0-0532?- outboerd of the inboard end of the leading-edge flaps or
slat. )

The model was constructed of steel and mshogeny. The flaps were
of sheet steel whereas the slat was made of machined aluminum. The
model was lacquered and sanded to obtaln an aserodynamiceally smooth
surface. The model mounted for testing in the Langley 19-foot pressure
tunnel 1s presented as figure k.

TESTS

The tests were made in the Langley 19-foot pressure timnel with
the air in the tunnel compressed to approximately 2% atmospheres.

Measurements of the 1ift and pliching moment for each model configu-

ration were made through an angle-of-attack range from near zero 1ift
to beyond maximum 1ift except as limlted by the mechanical sebup.

The tests were conducted at a dynamic pressure of approximately

75 pounds per square foot which corresponds to a Mach number of 0.1k

and a Reynolds number of 6.8 X 100 based on the wing mean aerodynamic
chord.

The ground-effect tests were made through the use of a ground
board spanning the test section of the tunnel and extending several
chords ahead of and bshind the model. The boundary layer over the
ground board was kept thin by means of spanwise suctlon slots located
on the ground boasrd in the vilcinity of the model, and no flow
separation was encountered. The quarter-chord point of the wing msan
aerodynamic chord was maintained at a constant helight of 0.92¢ above
the ground plans for all conflguratlons. The model and ground-board
Installations are presented as figure 5.

The tests of the isclated tall were made by using the sebup
shown in figure 6 and wdre conducted at a Reynolds number of ap_pro:cl
mately 2.7 x 106 which corresponded to a Reynolds number of 6.8
based on the wing mean serodynamic chord.

106

RESULTS AND DISCUSSION

A1l force and moment data have been reduced to sbandard non-
dimensional coefficients. Corrections have been determined and
applled to the force and moment datae obtalned from the tests to account
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Tor the tare and interference effects of the model support system.
Stream-angle and Jet-boundary correctlons have been applied to the
angle of attack for the tests without the ground bosrd. Jet-boundary
corrections have also been applied to the pltching-moment data.
Calculations indlcated that the Jet-boundary corrections applicable
to the data from tests using the ground board were negligible and,
therefore, such correctlons were not applied. It was not feasilble

to determine tares for the isolated-tall data. -

The results of the tests are given 1n figures 7 to 9. The
varlatlion of angle of attack with pitching-moment coefficlent, 1ift
coefflcient, effective downwash angle, and dynemic-pressure ratlo at
the tail are shown in figure 7 for the varlous conflgurations. Data
for only one of the two tail incidences used at each tall helght
have been presented. The dynamic-pressure ratio qt/q was determined

from the ratlo of the tail effectiveness obtalned from the tall-on
teats to that calculated from the lsolated-tall test. The effective-
ness dC,/di; calculated from the isolated-tall test was -0.0166.

It should be polnted cut that by using the lsolated taill date to

compute dC,/dil; mno account was made for & reduction In tail efficlency
due to the tall operating 1n the presence of the fuselage. The downwash
values were computed from the plitching-moment data for the testa of the
model with and without the horizontal tall., Values of de¢/da for the
linear part of the 1ift curves are presented in table I. The various
model conflguretions and thelr pliching—moment curves are illustrated in
table IT.

The neutral pointe calculated for several configuratlons are shown
in figure 8. The 1sclated~tall lift curve is shown in figure 9.

Effects of Tall Vertical Posltlon

Linesr 1ift range.- As may be seen from figures T(a) to 7(o) and
as shown in table I for the range of 1lift coefficients up to those at
which separation occurs on the wing, the lowest values of de /do were
generally obktalned with the highest of the tall positions tested. At
low 1lift coefficlents the tail positions in the vicinity of the chord
plene extended usually resulted in larger values of de/da than did

the tall positions at moderate helghts (0-25%) above the chord

plene extended. At higher 1ift coefficlents, however, the values

of de/da were larger for tail positions at moderate‘heights above
the chord plane extended than for those in the vicinity of the chord
plane extended. It is of interest to note that In the linear 1ift
range the smallest values of downwash were obtained with the hori-
zontal tall located near the wing-chord plene extended. (For example,
see fig. 7(a).) Much of this effect is probably due to fuselags
interference.

Values of the dynemlc-pressure ratio at the tall qt/q of about
unity were obtalned for the high tall positions whereas values up to
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20 percent less were obtained for the low tall positlons. As might be
expected from the aemall values of de /d.a. and the large values of gy /q,

greater stabllity was obtalned with the high tall positions for the
11t range below the stell as shown by the neutral point curves of
figure 8.

Nonlinear 1ift range.- In the angle-of-attack range where flow
geparation occwrred, the largest values of d.G/d.cc. (approaching 2.0)
were obtained for taill posltions above the wing-chord plsne extended.
The low tail posltions usually resulted in the smallest values
of de /da. which approached zerc or even became negative. The small
values of de€ /da, were probably the result of the tall operating in
or below the wing wake. The magnitude of de¢/da in the region of
maximum 11ft was also dependent upon the wing stalling pattern and
resultant loed distribution of the particular flap configuration.

In the stalling range, q /q showed no conslstent changes with
the vertical location of the horizontel taill.

The effects of the tail vertical position on the pitching-
moment characterlstice in the region of maximum 11ft are summarized
in teble IT. The addltion of the taill in the vicinity of the wing-
chord plane extended I1mproved the stability aend generally caused
stable breaks in the pltching-moment curves even though the wing-
fuselage combinatlion was unstable. Similar effects were observed in

reference 1. For positions at moderate helghts, approximately O -153

to 0-253 above the chord plane extended, the tall was Ineffective in

iInfluencing tail-off stability at high angles of attack. For configu-
rations with leading-edge flaps or slats the angle of attack at which
the taill became Ineffective increased with tall helght. The stabllity
of these configurations in the staliing range was then criticelly
dependent upon the degree of stabllity of the wing-fuselage combina-
tion and the tail height. For configurations wlthout leading-edge
devices the tall produced no favorable effects for tail helghts above
the wing-chord plane extemded. In a few cases (for exsmple, see

fig. T7(o)) teil locations at moderate heiéhts (O -25—;3 above the

chord plene extended resulted in the least deslrable pltching-moment
characteristics of any of the vertical posltions investigated. In
this particular instence, the taill 1s probably operating in the wake
of the wing as indicated by the rapld decrease 1n gq. /q_- Another

contributing factor, although not lsolated here, may be separation
gt the wing-fuselage Juncture.

It should be noted that the fuselage used in this investigation
was not necessarily an optimum deslign and that a fuselage with a
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less rapid contrection rate on the rear portion, together with proper
filieting at the wilng Jjuncture, might alter the stability charac-
terlistics for tall positions close to the fuselage.

Effect of High-Lift and Stall-Control Devices

In general, Tor angles of attack below those at which air-flow
separation begins, the addition of the high-1ift and stall-control
devices did not appreclably alter the values of dE/da from those
obtained with the unflapped wing. At angles of attack at which air-
flow separation occurred, the high-1ift and stall-control devices
generally gave lower values of de/da than those of the unflapped
wing. This effect may be explained by the inward movement of the
spanwlge center of pressure which occurred when the tip region of the
unflapped wing stalled; whereas for the flapped configurations, the
gpanwise center of pressure was shifted outward by the area of
separated flow near the wing root. Simllarly, the larger span leading-
edge flap tested gave the lower values of de/da.

The upper-surface fences tested on the wing in conjunction with
elther the leading-edge flaps or slats produced 1little change in the
downwash characteristics except at a small range of angle of attack
in the vicinity of maximum 11ft where the fences tended to restrict
the regions of separated flow to areas inboard of the fences, which
geparated reglons caused the downwash to Iincrease less repldly.

The addition of the leading-edge flaps or slats and trailing-edge
split flaps to the wing resulted in a forward movement of the neutral
point of up to 5 percent for 1lift coefficients below the stall, as
shown 1n figure 8. As the span of the leading-edge flaps was increased
toward the wing root, furthermore, the neutral point was moved forward
because of the increased wing area ahead of the quarter chord of the
wing mean serodynamic chord.

Because of the large vealues of de/d@ in the angle-of-attack
range lmmediately preceding maximum 11ft, Instabllity was obtalned
for tail positions above the chord plane extended except for the
highest position. (See figs. 7(d) to 7(f).) This undesirable con-
dition was ellminated In most cases by the use of the upper-surface
fences (figs. T(g) and 7(h)). The final break in the pitching-moment
curve of the model wlth stall-control devices was not appreclably
altered by the horlzontal tall.

For the model investlgated, a low-wing configuration with partial-
gpan split £isps, upper-surface fences, and leading-edge flaps spanning
the outer 65 to 70 percent of the semlspan might be a good compromise

between the higher maximum 1ift characteristics of the 0-7253 flaps
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and the more stable pitching-moment characteristlcs of the O -5753 flaps.

With this configuration the tall mlght be located In any verticel
poesition except above and adjacent to the fuselage.

Effects of Wing-Fuselage Vertical Position

Linear 11ft range.- The relative posltiocn of the wing and fuselage
appears to be of secondary lmportance as regards the effect of the tall
on the longitudinal stebllity. An indication of the effects may be
seen by comparing figures T(a) and 7(c)} Ffor the flaps-off condition and
figures 7(d), T(£), 7(1), and 7(k) for the wing with flaps. For the

same tall position, 0-25:% above the wing-chord plane extended, the

values of de /dc:. (table I) were approximately equal for either the
high-wing or low-wlng confiliguration In the angle-of-attack range up
to the stall. The values of the downwash angles at given angles of
attack up to the stall were about 1° less for the high-wing configu-
ration than for the low-wing configuration with flaps off, whereas no
notlceable difference was apparent for the flapped wing.

As may be seen from figure 8, the effect of ralsing the wing fram
the low to the high position was to bring about a forward movemsnt of
the neutral polnt, which averaged 2 percent of the mean serodynemic

chord, for this particular tall position (O -25% above the chord plane-
extended.) . .

Nonlinegr 1ift renge.~ For the flapped conflgurations the values
of deéfda for taill positions 0-252- above the chord plane extended

were generally greater for the hlgh-wing configurations than for the
low-wing configurations. Although the pitching-moment characteristilcs
of the baslc configurations were somswhat affected by the relative
vertical position of the wing and fuselage, the addltlon of the tail
did not appreclably alter these effects.

Ground Effect

A comparison of the results for the grownd board (see figs. T(p)
to 7(r) and table I) with the results of similar model configurations
for the ground board out indicates that the ground effect reduced de/da
for angles of attack up to maximum 11ft as expected, Figure 8 indicates
that the neutral polnts are shifted rearward wlth an Increase In 1ift
coefficlent. This change 1s probably due to a progressively increasing
s8lope of the tail 1ift curve as the tail approaches the ground with
increase in angle of attack.
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In the stallling reglon there was generally no large change in the
stablillity due to the groumd board.

The effects of the tall helght and the leading-edge flaps in the
presence of the ground bosrd were, in gerneral, similer to those
wlthout the ground board-

CORCLUSIONS

From the results of wind-tunnel tests of a 42° sweptback wing-
fuselage combination with NACA 6hl—112 girfoll sections and a sweptback

horizontal tall, the following concluslions may be drawn:

1. For 1ift coefficlents at which wing stalling occurred, the tail
positions on or below the wing-chord plane extended provided the most
stabllity; whereas for 1ift coeffliclents below the stall, the greatest
stability was obtained with the highest tall positions. ’

2. The horizontal tell used in the present tests did not
appreciably alter the direction of the finsl bresk in the pitching-
moment curve of the model 1n the stalling range except when it was
located near or below the wlng-chord pleans extended. In most cases
the tall located near the chord plene extended caused an unstable
break in the pitching-moment curve to become stable. Tall positlons
at moderate helghts, approximately 0.15 semlspan tc 0.25 semlspan
ahove the chord plane extended, often resulted 1n the least desirable
pltching-moment characteristics of the vertlcal poasltions Investigated.

3. The effect of the leading-edge stall-control devices was to
delay or eliminate the tip stall and thus cause the final break of
the pitching-moment curve toc be 1n & stable direction. The application
of fences on the upper surface of the wing tended to eliminate the
small reglon of instability preceding maximum 1ift.

h. The effect of the tall on the pitching-moment characteristics
was not altered appreciebly by the relative wing-fuselage helght.

5. The ground board caused a reductlon in the rate of change
of effective downwash angle with angle of attack for angles of attack
up to those at which wing stalling occurred. The neutral points were
shifted rearward wlth increasing angle of attack or 1ift coefficlent.
ITn the range in which wing stalling occurred, no appreciable ground
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effect was discermible. The effects of the tail helght and the
leading-edge flaps 1n the presence of the ground board were, in
general, similar to those without the ground board.

Langley Memorial Aercnautical Laboratory
Nationel Advisory Committee for Aeronautlcs
Langley Fleld, Va.
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TABLE I.— MEASURED VALOES OF 4¢/Za IN TER LINEAR LYFT RAMGE

Configuation et nesgnt B
Refeence
Flap Growsd Wing {peraent b/E) 4/t figare
‘board poaition
50.9 0.38 decreasing to 0.2
Lom: 5.4 0.45 Ta)
3.1 0.54% dscTeaning to 0.19
LT [R5
ore out M 16.2 0.47 incressing to 0.% ki)
6.1 046
25.k ek
Eigh
{ -1k.6 0.k1 } Te)
0.9 .33
Law 5.k O.hb 7(d)
3.1 0.3
0575 %—wan AT 0.4
leading-edgs flaps Out Mg 16.2 0.36 T(e)
and wplit flape
6.1 0.%1
25.h 0.43
High T(L)
-1k.6 0.31. decreasing to 0.30
50.9 0.33
Low 5.5 0.43 e
0.575 g-q:nn 3.1 Ok
1;::%!:8-&&5 flaps, Out
[
oy rmﬂm" s - .7 0.39 _
16.2 R Y
0.9 0.3%
Low 3.4 0.kh 1)
3.1 0.46 decreaning to 0.25
®
0.T23 -upan »N,T 0.39 -}
leading-edgs fieps ! !
end pplit flaps, Out Ty 16.2 [ 0. )
-6.1 b 0.3
[ 2 0.h3
Eigh (k)
k.6 ! 0.%% decreaning to 0.0
! 254 : 0.43
0.723 §-epan Tow 1 7(2)
lesding—edge flaps, 3.1 0.46 decreaning to 0.3
split flaps, Out
and fencen .7 .53 } T(m}
i 16.2 0.4
a.57% s—n'pan .9 0.35
slat and split Cuy Low 5.4 0.40 T(n)
flaps
3. 045 dscreoning to 0.23
50.% 0.3% increasing to 0.40
0.575 Z-apan
slat, apiit Out Low 25.h 0.3 o)
Lfiops, and L 3.1 0.48 docressing to 0.31
%0.9 0.22 .
orr In Low 3.4 0.3 “ 7(p)
3.1 .32 decreasing to O
0.575 E—mm 50.9 0.21
leading-edgs flaps In Low 254 0.2, 7(q}
end aplit flaps
il 0.1% dscreasing to @
9 0.22 decreesing to 0.08
0.725 B-apan 2.9 o l
leading-edge Plape In Low 5.4 0.20 decreasing to 0.08 : THr)
end aplit flape 3.1 .20 deareesing to —0.10 _J
NACA,

.l
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TABIE II.— SUMMARY (F PTTCHIBO-HDMENT CEARACTRRISTICS OF 42° SHEPTEACK

WING FUSELMGE COMEINATION WITH SWEPTRACY HOHTZONTAL TAIL

Configuration Tall haight Cp charactaristica
Flap Wing ﬂgw Ground bomrd In Grownd board. out
G CcL
weil off 0 Q.5 ]i'.. 1.5 C Q. 1, 1,
S—————— bs,,,‘_’r——""‘s_“ N
< 50.9 1 T < ',

o =~ ﬁ
T 24 < ' R
<—=—= 31 < <

-==h—-‘—-i—
< === "> ail off I
<= 1 |
orr His
162 [ —_—
== -ta )
< T=="— il off ]

me | <TT==—"x 2.4 N—‘—
<= -l [i" ‘:—'“‘
< —— >  mall off l,/"‘ " ] /':;‘:‘T
<= s f‘i: — _‘Y‘_

Low
== 2 . | ‘ﬁ; | —

D P ———- 3.1 ]: ‘*" 1=’<‘:;'—
mil off 1::"':’"_—!—
0.575% — — r
N =g T
flaps end Wid 3
T Finge —== k. T~
<= = -1 1&' ‘—
<= "> i1 oft 1[:;?"_

R —— =YY T
< == > -6 I S
< = > Teil off 1—:/_—‘774_
<= s 1“'*—\'— N

mma | e 4 W

leading-sdge

flaps, split 0

e, i S ——— 5.1 I*T“
<= "> ga1 off :F_/—-"\

m | <TE=T" 1.1 IS
<= 5 16.2 I ;
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TABIE IT.— SUMMARY OF PITOHING-MOMENT CHABACTEHISTICS OF k2° SWEPTBACK
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Figure 1.- Geometry of model. Aspect ratio, 4.01; taper ratio, 0.625.
(All dimensions are in inches.)’



16

NACA RM No. L8E13

Taif height, percent %
above chord plane
extended

Wing-chord plane —3

Quarter-chord point
of MAC, of tayi

Midwing

Quarter-chord point

f F 5
of MAC, o ng—_N

|

Wing-chord plane

High wing

NAC

Flgure 2.- Vertical location of horizontal tail with respect to wing.
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Figure 3.- Details of high-lift and stall-control devices on 42°
sweptback wing.
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(b) Rear view.

Figure 4.- The 42° sweptback winé-fuselage combination with
horizontal tail mounted for testing in the Langley 19-foot
pressure tunnel.
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(b) Rear view.

Figure 5.- The 42° sweptback wing-fuselage combination with
horizontal tail mounted in the Langley 19-foot pressure tunnel
for testing in the presence of a ground board.
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(b) Side view.

Figure 6.- Isolated tail mounted for testing in Langley 19-foot
pressure tunnel,
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Figure 7.- Characteristics of a 42° sweptback wing and

fuselage combination,
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Figure 7.- Continued.
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(d) 0.575 g—-span leading-edge flaps; split flaps; low wing.
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Continued.
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Figure 7.~ Continued.
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NACA RM No. L8E12

31

¥4
Lo
&
Tail height &
(percent b/2) (deg)
& o of
O 500 -84
G 2 B3
Lt 4 i
2
o :
¥parcent b/2 . - . . 16
-.2 ____50: +—= I” -t
___Bgi i—4-1" \/// & &
- -1~ +—1 7 h
4+ 0
2
qt/q ] —— N
‘\_ Ay P
& = \“""/\“‘_
.08
X
o a ol Tod 1
g‘: ] B
* . -
Cm o/_a’ I
-08 4
. 1 . .
~12 : ‘ ]
16 i . . 1T |
=20 - 1 A
-4 0 4 & (&2 I8 20 24

a
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fences; low wing.

Figure 7.- Continued.
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Figure 7.- Continued.
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Figure 7.- Continued,
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Figure 7.- Continued.
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