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WIND-TUNNEL INVESTIGATION AT TRANSONIC SPEEDS OF THE
LIFT AND HINGE-MOMENT CHARACTERISTICS OF A
FLAP WITH ATTACHED BALANCING TAB
ON A 45° SWEPTBACK WING

By Raymond D. Vogler
SUMMARY

An investigetion wes made at transonic speeds in the ILangley nigh-
speed T- by 10-foot tunnel to determine the effect of en ettached bal-
ancing tab on the 1lift and hinge-moment chsrecteristics of a 25.4-percent-
chord full-span flep on a tapered 45.6° sweptback wing with aspect ratio
of 3 and thickness ratio of 0.076. The tab, located or the inboard
trailing edge of the flap, had a chord end span one-half that of the
flap. Lift and hinge-moment data were obtained for a range of tab deflec-
tion from 10° unbalancing to 30° balancing, flap deflections between 20°,
angles of attack from -2° to 169, and a Mach number range from 0.75
to 1.20 obtained by using the transonic bump.

In order for the tab to balance the flap, a tab~flep deflection
ratio of approximstely 1 at subsonic speeds and 1.5 at supersonic speeds
was indicated. The effectiveness of the balanced flap was about 80 per-
cent of that of the unbalanced flap at zero angle of attack but decreased
to about 67 percent at 16° zngle of attack. At supersonic speeds, the
rates of change of flap hinge moment with flap deflection, tab hinge
moment with tab deflection, and tab hinge mowent with flap deflection
were epproximately double the rates at subsonic speeds, but the rate of
change of flap hinge moment with tab deflection varied less with Mach
number than the aforementlioned parameters.

INTRODUCTION

In the past few years the National Advisory Committee for Aeronsutics
hes been studying the problem of balancing flap-type controls at transonic
speeds by use of such devices as overhangs, horns, tabs, and auxiliary
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surfaces. Tne results of some of these studles sre reported in refer-
ences 1 to 6. One method of balancing which has been successful at low
epeeds and, from the data of reference 35, appears promising at transonic
speeds 1is the attached tab. At the present time, prectically no tab
hinge-moment data are avallable for the transonic speed range. It was
the purpose of this investigation, therefore, to extend the Mach number
range of tab and control hinge-moment deta and, in additlon, to determine
the effect of an sttached inboard teb on the 1lift effectlveness of a flap-
type control on a swept wing.

This peper presents the results of an investigation of a low-aspect-
ratlo sweptback wing having a full-span flap with an attached inboard teb.
The chord and span cf the tab were one-half of the chord and span of the
flap. LiTt and hinge~mcment data were obtained for e range of tab deflec-
tion generally from a 10° unbalancing deflection to a 300 balancing deflec-
tion, flap deflections between £20°, angles of attack from -2° to 16°, and
a Mach number range from 0.7 to 1.20.

SYMBOLS AND COEFFICIENTS

Twice semlspan 11ft

Cy, lift coefficient, s
Cup flap hinge-moment coefficient,
Flep hinge moment about hinge line of flsp
]
QM
Ch.. tab hinge-moment coefficient,
Teb hinge moment about hinge line of tab
1
a2M T
ACy increment of flep hinge-moment coefficient produced by flep
T deflection
a effective dynemic pressure, pV2/2, 1b/sq £t
8 twice wing area of semispen model including tab, 0.216 sq fi
c mean aerodynasmic chord (tab excluded), 0.268 ft
p mass density of air, slugs/cu b
v free-stream air velocity, ft/sec
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M,
Mty

M

- wor .
ares moment of flap (including teb) behind hinge line about
hinge line for semispan wing, 0.00122 53

sres moment of tab behind hinge line ebout hinge line for
semispan wing, 0.000111 3

effective Mach mumber

local Mech number

Reynolds number based on mean aerodynsmic chord
angle of attack, deg

flap deflection, angle beltween wing-chord plane and flap-chord
plane measured in a plane perpendicular to flap hinge line;
posltive when trailing edge of flap is down, deg

tab deflection, angle between flap-chord plene and tab-chord
plane measured in a plane perpendiculzar toc tab hinge line;
positive when treiling edge of tab is down, deg
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(Clsf) 50 - Cl'af " B Clag

where

C
8y _ _for
S¢ chfat

Subscripts outslde parentheses indicate fectors held constant during
measurement of parameters.

MODEL AND APPARATUS

The steel semispan basic wing (excluding tab) model used in the
investigation had & quarter-chord sweep angle of h5.6°, an sspect ratio "
of 3, a %aper ratio of 0.5, and a thickness ratio of spproximastely
7.6 percent based on the streamwise chord (fig. 1). The airfoll section
measured in =2 plane et 45° to the plane of syrmetry wes an NACA 64A010
except for the inboard 50 percent span back of the flap hinge line. Over
the span of tne flap occupied by the tab, the flap had been altered in
profile by fairing a straight line from tke flep hinge line to the tralling
edge of the tab. Beyond thls region, the normal alrfoil sections were used
as shown in figure 1. The wing was equipped with a full-span plain flap-
type control and a semlspan tab attached to the tralling edge of the flap.
The chords of the flap and tsb were 25.54 and 12.7 percent of the chord of
the basic wing, respectively, measured perallel to the plane of symmetry.
The flap and tab gaps were approximately 0.3 and 0.1 percent of the wing
chord, respectively.

The model was mounted on an electrical strain-gage balance enclosed
within the transonic bump. The wing was attached to the balance mount
through a wing-profile cutout in the turnteble that forms part of the
surface of the bump. Air flow between the wing root end the cutout was
restricted by a sponge-rubber seal attacked to the wing butt within the
balence chamber. The shaft of the flap, collinear with the hinge line, -
extended through the turnteble into the balance chamber and on this shaft
within the chember were two of the four hinges that supported the flap

S
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and also the strain gage that measured the hinge moments of the flap-tab
combination. In a similar menner, the teb strain gage and one of the
three hinges supporting the tab were on the extended tab shaft within
the bump chamber. The tab strain gege meesured only the hinge moments
of the tab, but the flap strain gage measured the hinge moments of the
total area (flap plus tab) behind the flap ninge line. Flap and tab
hinge moments and 1ift were measured simultaneously with calibrated
potentiometers.

TESTS AND CORRECTIONS

The model was tested in the flow field of & transonic bump mounted
on the floor of the lLangley high-speed 7- by 10-foot tumnnel. Typlecal
contours of Mach number over the bump In the wvicinity of model locstion
with model removed are shown in figure 2. The test Mach number range
was from 0.72 to 1.20 and the angle-of-attack range from -2° %o 16°.
Flap hinge moments were obtained through a deflection range of ¥20°
and tab hinge moments through a deflection raenge generally from a 10°
unbalancing deflection to a 30° balancing deflection.

The variation with Mach number of mean test Reynolds number based
on the mean aerodynamic chord is given in figure 3.

Wind-tunnel blockage and jet-boundary corrections were considered
negligible because of the relative small size of the model compared to
the size of the tunnel test section. Corrections to flap and tab deflec-
tions made necessary by shaft twist and strein-gege beam bending under
lozds have been applied to the data.

RESUITS AND DISCUSSION

Presentation of Dats

The figures presenting the results of the investigation are as follows:

Figure Variables ggé ggé
L Che against o 0 o]
4 Chy against « 0] 0
5 Chy ageinst By - 0
6 Chp against os - Various
values
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¢ 84
Filgure Variables 12 1“’
deg deg
Cny against By Verious | e—mem--
values
8 Cyp 8gainst By 0 | —mmme———-
C and Ch against M |} —mmemem ] memmmee-
10 Chfaf and Chfﬁt egainst M | —meemee b momemae
11 Cy» Cht’ and &; ageinst Of AChe = O
12 Cy;, against o 0 0
13 C;, ageinst &f | —-—---- 0
13 C;, against B¢ o | e
14 Clg,» Cle,s 2nd (CLgf)Ac --------------
hf=0
agalnst M

Hinge-Moment Characteristics

As indicated in figure 4 and as expected, increasing angle of attack
produced increasing negative hinge-woment coefficients of the undeflected
flap and tab. An lncrease in Mach number also produced an increase in the
magnitude of the hinge-moment coefficients at subsonic speeds but had lit-
tle effect at supersonic speeds. The varistion of tab and flap alnge-
moment coefficients with flap deflections (figs. 5 and 6(a)) is nonlinear
at subsonic speeds at or near zero angle of attack, but the varlation
tends to become more linear with increese in angle of attack or with
increase in Mach number up to the maximum deflection tested. From fig-
ure 6 one ray estimate the amount of flap deflection that a given tab
deflection is able to belance for various angles of attack under steady
flight conditions. The wvariation of teb hinge-moment coefficient with
tab deflection is nearly linear between tab deflections of *10° (fig. 7)),
and-the flap hinge-moment ccefficients produced by tab deflection (fig. 8)
on the undeflected flap varles linearly with tab deflections between +10°.

From the data of figures 5 to 8, the hinge-moment parameters of the
flap and tab were determined and they are presented in figures 9 and 10.
The slopes were measured near zero deflection, and since many of <the
curves are nonlinear, design information for larger deflections should
be obtained from the hinge-moment coefficient curves themselves rather
than from the parameters, At small angles of attack of the wing, the
parameters Cpi. » Chy, » and Cp approximately double in value as

B¢ “Op Tap

the Mech number incresses from subsonic to supersonic, with the greatest

San— —
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rate of increase occurring near M = 1. The parameter Chf&t’ wnich

indicates the balancing power of the tab, also shows increased values
supersonically over subsonic conditions, but the percentage increase 1s
generally much less than for the aforementioned parameters. The ratio
of Chf5~ to ChfSt is an indication of the ratio of tab deflection to
L
flap deflection (St/af) necessary for balancing the flap hinge moments
produced by flap deflection. Figure 10 Indicates that a tab-flap deflec-
tion ratio of approximately 1 will enable the tab to balance flap hinge
moments prcduced by flap deflection &t subsonic speeds, but at supersonic
speeds a ratlio of approximately 1.5 will be necessary except at high
angles of attack. These ratios should hold for small deflections, bub
sinece the slopes of the flap hinge-moment curves resulting from teb
deflection (flg. 8) decrease at lerge deflections while the slopes of
the flap hinge-moment curves resulting from flap deflection (fig. 6(a))
either remain constant or increase at large deflections, one may expect
that a larger tab-flap deflection ratio will be required for balance at
the larger flep deflections.

In order to glve some indication of results ai larger deflections
et zero angle of attack, figure 11 was prepared after taking into account
corrections to tab and flap deflections through a series of cross plots.
The curves of J; against By are practically linear for flap deflec-

tions between *10°, but the slopes increase very sharply for larger
deflections. The curves of Cht ageinst B&¢ (fig. 11) may be used to

determine the hinge-moment force to he overcome by some device attached
to the flap and actuating the tab, since the tab ninge-moment coeffi-
clents are the coefiicients of the tab when the tab is deflected suffi-
ciently to nullify flap hinge moments produced by any indicated flap
deflection. For example, the results of applying the data of this
investigation to a full-scale flghter plane with a horizontal tail, sim-
1lar to the configuration tested, indicate that 10° deflection of the
tabs on both elevators of 5.1 square-foot ares each will result in a tab
hinge moment of about 200 foot-pounds at sea level at M = 1, or slightly
less than 100 foot-pounds at a 20,000-foot altitude.

The above discussion of tab-flap deflection ratios does not take
into consideration the effect of changing angle of attack on the hinge
moments. As indicated in figure 4, increasing angle of attack of the
wing results in in creas1ng negative ninge moments of the tab and flap,
analogous to the effect of tab or flap deflection on hinge moments. In
maneuvering flight, deflection of the control (aileron or elevator) pro-
duces a translation of the control resulting in a change in angle of
attack of the control opposite to the chenge in angle of attack produced
by the deflection. Hence, in maneuvering flight, the amount of control
hinge moment 2t a given deflection to be balanced by thne tab will be less
than in steady flight.
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Lift Charsacteristics

The 1ift characteristics of the wing with flap and tab undeflected
are presented in figure 12. The 1lift coefficients of Tlgure 12 are
faired values obtained from figure 15.

Since the balasncling force of the tab is obtalned by deflecting it
oppositely to the flap, the 1lift effectiveness of the flap is reduced
by tab deflection. The net 1lift parameter of the flap with a tab-flap
deflection ratio sufficient to balance the flap hinge moment produced
by flep deflection is obtained from the followlng relatlon of the param-
eters obtained by measuring slopes near zero deflection:

By
(CLsf)Aghf=o - CLsf B E; Clst
where
& ]
£ Cnfat

The 1ift parameters CLﬁf and clﬁt obtalned from figure 13 and the

net 1ift parameter obtained from the relation above are given in fig-
ure 14. In general, the 1ift parameters decresse some with Mach number
except abt high angles of attack and decrease with increasing angle of
attack, except the tab 1lift parameter, which shows some increases. The
net 1ift parameter of the balanced control (Clﬁf) is about

Aaso

80 percent of the lift parameter of the unmbalanced control Clﬁf at

zero angle of sttack but drops to sbout 67 percent at o = 16°. The

net 1ift coefficient of the balanced flep for larger deflections at zero
angle of attack is indicated in figure 11. The 1ift coefficlent varies

linearly with deflection for flsp deflections petween roughly +10°. It

should be stated, though, that the values gliven in figure 11 were based

on the indicated &y for which Cpp was zero, and since OBy was

obtained from curves (fig. 6) that had been determined by as few as two
test points, the values at large deflections in figure 11 probably are
not sufficiently rellsble for design purposes but are presented only to
glve an indicetion of the effectiveness of the tab.
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CONCLUSIONS

A wind-tunnel investigatlion at transonic speeds was made to deter-
mine the 1ift and hinge-moment characteristics of a 7.6-percent-thick,
45.60 sweptback wing of aspect ratic 3, having a full-span flap and an
inboard tab with chord and span one-half the chord and span of the flap,
and attached to the trailing edge of the flap. Conclusions based on the
investigation ere as follows:

1. In order for the tab to bzlance the flap, a tab-flap deflection
ratio of approximately 1 at subsonic speeds and a ratio of 1.5 at super-
sonic speeds was indicated, based on small deflections and steady flight.

2. The 1lift effectiveness of the belanced flap was gbout 80 percent
of the value of the unbalenced flap at zero angle of attack but decreased
to about 67 percent at 16° angle of attack.

3. At supersonic speeds, the rates of change of flap hinge moment
wlth flap deflection, teb hinge moment with tab deflection, and tab hinge
moment with flap deflection were approximately double the retes at sub-
sonic speeds, but the rate of change of flap hinge moment with teb deflec-
tion varied less with Mach number than the aforementioned parameters.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
langley Field, Va., October 1k, 1954.
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BASIC WING DATA
(tab excluded)

Aspect ratro 30
Taper ratio 05

Airfor! sectron

Mean aerodynamic chord 322in,

467 —>
Dimensions in inches
Section B-8 Section C-C
I Gy —

Figure 1.~ Geometric characteristics of the model,




Vertical distance
above bump ,in.

Vertical distance
above bump ,in.

8 T 8
_—— T TS
6 / ‘/“—"_""’“‘- —— 76 \_l 6

0

8

o 2z 4 6 8 10
Station on bump ,in.

Figure 2.~ Typical Mach nunber contours over transonic bump in region of
model location.
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Figure 3.~ Variation of mean Reynolds number with Mach number.

BESLHGT W VOVN

€T



O

N

PN
‘:;_'_{ 1] T

TRt
1
T

R
Ho

b

R i
- ixpnixgellpads M SHIH

T
1 q__:
o w B

120}t s

pam

| WL W 5 30 5. Y

: v i
Wit < (15 T S
FHH N I y T s /0 r E AL HH
Q ::_1:. Mo T .-‘r - v /-05r4 w B " H o A -:
jiEeetsiaty: e e I & 100 i E
] TN ey o 95 HHEE e N B e I
Q 1 1] [1 -0 -90 - ‘f_h 'j;t‘ - i t_
: J o 75 FHIHH R :
i u - H u a ! uf
.:[_ | n Fr e REERY wwn) M »
- = ¥ I Eoe " i ]

)

T
=y |

rw Al

i : ] N HH 1 1) n A
g | > N u ; sy . ]
yuadeas Pl N§ T et 1 L a HH H
r Eeetnidl s
H i E PP
TEE F
s 1 .EEEEE
H : BanTan

H = ReELE

1 1] 1L

X
i
t
o

ini ] 1T

4 8 12 6 20 4 0 4 8 12 6 =
a,deq

Tigure 4.~ Effect of angle of attack on flap hinge moments and on tab
‘hinge moments. ¥y =~ 0% B, ~ 0°,

®T

BB HHGT W VOVN



NACA RM I54J28a . G 15

o B
/ ::| .:‘:r - ' I;
: 120 i
G g : /../5
z 110 8 ax

105
1.00

IS

OomoObPdad gy A&y

: 95
0 % = 90 e = i =
> R 75 HEnSE e e
= e : e T :
0. EEEENEE E X
v :

T
O st = £
1
4
\ ] [N N
s | l u N
i A3 []
3 1 T
N Y T
LY N
o) 1 n o
(o < : )
.
T A T
(W hY
.

T .
" r 1
> S = T
n T N T
N ry
% I u ~ . A
¥ X T
d =
z L
N T r N
i I n
/ : :
-
° N

=-2° : 3 2=0°=E
-2 i SEEE .

20 40 ©0 10 20  -20 10 © 10 =20

Figure 5.- Variation of tab hinge-moment coefficient with flap deflection
for verious Mach numbers and angles of attack. & = o°.

-



/0

NACA RM I54J28a

10

-20

Sr

20

Figure 5.~ Continued.

/0

16

T NN E R N AN NI 5.0 S B B I L5 O S MR PR AR W B T 81 qsansciana:
o D Hiprrre— B N} Tr*.t._.r”-“..m.n - u......l.lir:i.mm.- n_hﬁ_ %—. m%.lnlﬂ W “ Z o aa
1 b N ST B I I I 0 o I -y I S0 IR -8 sk £ Wl I ol 4 B 0 it
T | S e " e s | ararriom Y 4 17,4 H 7.4
T 1R ) Ay o s 1 .4 T .8 p ot v 498 y &
B I wu gl Bawn apew T L i+ A v g 0 B e I
H I [} o bl el [ aoinl ] I 1L [) [} L WY AN| 1171 | . S N 1 J1 g
N A AN oy g B pr g 7 SR N T T 2t i y dwai 11
T1L: Ll 1] [} L, | LT hlh “- tt ] i ‘.’\—‘- ¢ H 11
R ) magalutayauun! .EL..%.H 7 L ¥ T ru vt Hh_ gl
+ } 4 4 ) T TS ¥ Lpil Tt
t t H T A nE AWK 17 |
ENR | l 1 I r EEEEay T \W n_nll NE PLeh LT
L nuuly ) " (N | i i:ﬁ » _. 1 inpv.dnd LIN.O h
) o 1} 2 y.48) y AR g g B (W) | T w4 4
HTHA= R U P A [ R b it e e IS
" o oy 111 T -
P | 1 i ardl o Eak] 0 s 1 N
A [ T Fpjuuan 1 I A ! 1 ]
) =l g} b 1 - 1
1. - H
n
“ 7 h.?\ _F _\ “ -]
I - ¢ 13e7 y.s -1 u
=] N .
RS EY nyii S EF
4 i i LT i
] T ] “ A |- Fd
» - I |
§ A
- -1 {4 .._ i
L A _ inm
4 PR I H
T NS3Q QO & N fereal] -
NN N N 0
1
; |
X i " o o
Ay A b a4 ¢ OO
HH AT t Ht 1! TIE -
(1.} _m_..vl
1 &
aau - f - ﬂ 1
HHH Lr = « » ]
[ [ L] u PEaiun u LA
n-L. 4 M1 5 AT
Amany g ful P T F ¥ Pl 0
n L N [
(17 L||| 1 A pan r, ] “
N A = NNy L]
alffisssatii 9 il
gubaEn TT 71 R A 2
M1 T uj ]
11 1
1 T A u I
3¢ A MR A ERisoly
v
. X
T
v T

-/10

-20



3G e TS
NACA RM 154J28a L 17

M e
- v 20 :
2 S < /15 S
N, > //O Ramian
i v /05H :
O a 100 A :
: o 95 : e
S o 90> o
o % H o 75 : :
- hf N -l ——__- A
O B : S
Qo EEEH : ' : 5
O 2 y o :. Anas
00 A : i = &
._/ - =
a=6° =00 =0
-'2 1 t ;l ai 8
20 -/0 o 0 20 5 20 -l10 o 0o 20
- 4
5 Figure 5.- Continued,




NACA RM L54J28a

/10 20

o

-0

-20

-1

20

Figure 5.- Concluded.

/10

210

u j:: ..
: i seaachzpaes
T el it
P y 4
ol [l 1 L
) 1l / 1 H
11 L 4 N
L 4 H
<) J. o] H
| MV | H [ ]
AL AL L) L]
ALl 1] L !
1 + _w. NEEE L
S O U AT
s Yol O e
ol e ....I_.. H (N
i [+ ] H
|
L : _ 1 +
i i1 t I "
N u 1 e Iy
T m = LR b ) P
n T Ll
i 7 an ]l Sa Y a Hi i +
FEE T | H A iR s | THEE
H e it
T HE R [ I J Il
- [N . o I.i. U
[ » k "
S HESRLD I} n i ;
R L 1 I T ~ = 1 __
g : “ r_ A ~ ~ it }
LY I = 4L _..ﬂ ] h x
ERERE Y 1 3 1 | {
) i bvaAapqaono - mua il T K
t T + 1 RN 1 m
saznpesahl o - - - . - Han PO T -HH 1
Ll L 4 1 X i i
L .y 1 3 ) v H
IR : n e = :
15 - o g) T ¥ T
| orn g gl 5 Z W Egr dnmeny afun)
mRy i TH E b K T, i A ¥
n.nMn _._ | W 1 by W} | 2 Zauly T T
Anah : ' e iy et Y Lz H - ) i
T Ve H A i M o ; i+l Q
{ )
I _ sElljesng (e ey N
ik i Lt T Tt Pl o Y
“.". ) N e T 7ot ._.n_. } Lp\n 1 | M ] d T
[ PR ‘ oL P e PR £
Cri o b : ! I b LA
i Tt 1 o NN B ¥ : ' rH
] P fesessatitdss A TR pArEEE R [
- . 1 : i 7 1] _AW\- LI (L |—“
nﬁH i T ' T T w".n 71 wE N H I o
REEN " ] l |y 4 " 1] ; “ 14 1 Ly,
xdly M e 2 -~EA 4k
; | i Tt AT Wi mEnng /+1'H
.ﬂ_ u_on u | L ._.._.n. i .“n._u..u o V] F H 1] __
ST 1| R AR R it s reaflaciy:

18

-20



NACA RM I54J28a ) 19

.2 ::—:; HH
EEh
I "
Y, \ ‘
o = M
iias v [Z20
G E « [ 15EX
SEELN )= ~ » /1./0 2
D - L N, TS v /.05 s
G g ax s 100 % RN
sEAVaaES o 95 : :
FEEENAEEER ' o .90 :
01> : \\ HH <‘ e 75 $ . X
Ov B u : T Ii
a ' HiE ' :
C})f N S N : d FH
@ g N ; 5 X X : N
<, st i (e
3 : SR : T R
-/ s > : waNE
a=_2° \, ar|= Olal -
4
_3 ; =y ’
20 -/0 0 /0 20 20 -/0 o /0 20

SF
(8-) St ~ 00.

Figure 6.- Variation of flap hinge-moment coefficient with flap deflection
for various Mach numbers, angles of attack, and tab deflections.




NACA RM L5kJ28a

20

aaosssedl: R assest S e R oa e
¥ s~ . A d W im]
H g Lo YT A T
Ly 5 I s ¥ LT
+ T t na| t w0y "
{ S M N | [ v O A ) f
s e ] gy = T
I i
" " ot i + -
.+1_ Fm i I .Ea.r 14 .ﬂ _.“l_” - T
—-_.I“ “ m,“ Ah- + \.__ t 1 M
T P! Ll dh
rua i tma” m : ot
o = el Lo I =t S
+ iy " me e Pty T : T INENEN)
st U L g 1 1 any gl B narswyx
-+ i | BLLEE M) Ha T | i T
+ dudey + 1 s - X : ' t AW nJ
T i h _..T - _I“... T 11 A mn
T 1} u_p _nx. .&\.\ .y u) H x I
¥ T K tn ] o .Wm.. 1 T L ¥
1 | H : B 13T L 2 T = |+
T o 0 T i = T 1134 H 1
t pLe s Y} 1 . i t pEAN
] ] T T n T T
I i 1 (o 0 r 4 i
{ | (T g 1n Nl iy T
L 1 e, LI ) T 1 ) 10T
T i | o' L Ay T ] W
: i 7 T O
“ D ..r_.._— L 1 } L H - 1} ._
1, LT 7 3 1)
-+ F_nr\ﬂJMO 0505 1
HiEEE TS N QO RN . 2 :
1 < e it “
E A T ek HEHTE
e n LN 4 o T | H 1
] 1 L]} L m
] 1
..... | L
T 4 L H ¥ D
LIllL | - 1 1
B i ! vd I 1A L..uw
“_ iy
oy e _ ! 1 i
T n | [ - N) 4
£ : n = ek =i
L T ¥ i (AN XN
L 5] i T vuﬂq.L ¥ |
1 LT 12 I_L ] T 0 H Y 1 LI T
H z T 3 »)_ ! “ } !
__er " Py 2T I“ N n. B
1. 1
i T 1 2 IRERE N 1 [
L1 i - R AT R EE O
. X == & ; " . i ¥
i
maaally o For B 3 - 3 HTEH
T il g Ay g e .y oI i
1 L 0} 1 -\. Lt L
(N I T v of ) 4 L
i [HEEEER 20|
H1i | .-._.. W 1 nixhl Ln_nnwmﬂ i
R ek I eis L " TR TR P F-
T wnd g b nns . ._ t a P aa -
e R b 2 i
“. C _..4 % rﬁ\.wﬁul |“ T e R I 1k
n_r i Lo o Ll | g * T 1L C LT [T+
L ¥ - I i O L Pl ) T ) RN [T i
N \ n% d NS (n]

/10

-10 o /0 20 20 -0
S

-20

-3

(a) Continued.

Figure 6.- Continued.



NACA RM I54T28a commmmuiih

-

v [Z20x
2 . a /5
EEEr L > L/O ;
04 - i T v /.05-——- :‘__. i
P a 10O : H
T LR Lol 95
0> vara s a 90 7- ) 5 :
5 A o .75 ETEEEEANERE
Ov 5 .}sr" - .} : T
/4 o
a e FEEN =
Q HER % LS :
Q ; (
-./ : 2 L N r
- a=e: e
-3 T ! aEa

20 -0 0 10 20 5 20 -/0 0 10
f

(2) Continued.

Figure 6.- Continued.




NACA RM I54J28a

22

A 4 ] L}
) 1TITY TY L S T T T
0 x ey pu e n il 1 it f !
et [ s |t .‘_.ﬂm.l‘r v ol S e A
, T , e D e AT B R
PP o B ot A R e e e
) REREE N ..IJI-r“ .n _|h\ e A e H R A
o s T Y }
SnmE R e e A T
H __ IgFEaAg) f —N _1 T e 1
AR AR 1 : ,l..|| 1 | P as i) i: R
e mal ke il ._...;.m--r araky] m.»Iv Exnadiinan
R i W i -t g .
HEH B fis T :
4 : ; - o HIHH S
1 [ “ "r - T
m TLL [
2N J i L) AL guun
T it ; = -
o + ! Exufgun
Lty || L1
el ] H ..p_lL .lm
1] anzaglasdvadyanandfanas '
P T .
=t L - : FH lu
+ L 1 . ﬁ. 2
_ Hhwn "
st -Hm re
ayaeasl 2 RRmnAgEdahl gaks
: A 4 T H
- T b m e st fed
1 e Eicd annffunx p whzlails aly Lwnl m
a2 -} oL L - -
R ] R HH AT REERQUAZ. 4 n . 1
§ M Lrer K A ’ ’
. nnasl ] Nard )
: AH FHH ol A Bt -HHH
TP T i ARunn
fra ] Lo LT i I
1 ol i d 1T d M gr . N P ! 1T
e T e ] FEET bt 9 ] :
i S PR PR LA FE TR o e e T b ) N T
£ waad L 5 ot B Auwu asvaRyraiiiyanrd bus L N
- 14 l t T Lz e T (Jiws H
o e T T jarzafyuunn = L) T muwd = Ay
L e AL £ i
- -+ e = M J
] graatisnastanasatisacll T LA 1 At 1 HEH
urw I ok makRvieitianaattoins b 2a - 5 HtH
N Wamx 25 [ | e T
- PO R e | oy gasss mREN 1
L et - Ll SEREEERE 4 - NENRANRNpvEENERg RN Y ny
Wl n \m- : uity il sdfaaas 1 gl ﬁ.u”-uL G A FRH M uﬂmu
a - Lk PUR = .. fade et | bl L0 bt
EHHT b s et [ H e FHH L5 H [ Hnr mak] i A e A e

0 20

0

-0

10 20 -20

o

-10

-20

S

(a) Concluded.

Figure 6.~ Conbtinued.



NACA RM L54J28a

0

0

-0

-20

0

-10

-20

T T ] Tt T »rIT 4
1 12 ! L v iy
T T o T T LY, H Au!
L ] : + LA A _.
- o I M
H 5 | 7 5 v mmo H
PR 3 = 4__.”_.
Fr 1t i s
P = s ¥ 3
FEHEe P 3 -crrH
i Eiin E
H e YA ] L
T o
: LT E PR o D L t
AT E \\\\nl.l_ H Pt —1 .“.“ § 0 IR =
L P
=1 1] I Fos e }
i T
:
L
7
- 1
. L1 - 3 T
gl - N !
TR W
+H na : e
Lt TS
() j M I 3
G - ; s nu.n_/_mm
ARy ; i
DL e
T
]
|
T
L
T : s ant
(1 I fal T ol
T C ol T T I T T
1 1. l_ ‘ LI ,-l-\ L. _“ "
= yEo—a H x.- F ..lJ-L.T. ...J._.. P
- T T ! M
PR FE
b i - 1
FH M/.O.W.B SN :
T AN NG t
mauy R
et s FrH e b bt
F vb4a O OO H T I 5
mnd : + H HH it o HH
s =3 = f i 1 + u.0uun
t H 1 s e B
: = s v o
) ) T iy ) o]
s H THEs g =
e + +, -
o ] :
i - [l i
A t
HHTE e T F !
R [ it a0 T
: f GmaR a1
S AR s _ ._
=
[
T
T T H
£t ) 0 » 3 ]
ry T i ) T {wmnl
Y 1y L T
: T f H H : s
T T T T T
} : 1 =
: i i NS
i ot ;i (3 1 .Mw
® 4 ]
+ ; ~FH
: .
;
;
: -+ :
PR T LA HECEC F 2 +
T D ) L n
e ; H EN R i = T
ey e S :
T L. 3 . 1 (M| Ty
Ty Suam: 615 W A A i L T Tt

N

=/

10

-10

-20

10

-10

20

or

(b) &b = 9-’4—0.

23

Figurc 6.~ Continued.



24

NACA RM L54J28s

TG ) T T T T T CIETT .T.Im_. T
P A “._ P e oo B Jm Yo AR
S S PR i R AR A
HECy e L z I ¥ H HE A
¥ fo e : % 2 ©i®
P H : A HerE A~
.y 1: H E __u._
HE e BARRATE 8 3
1 1 1 T
L Ht e T 2, bt .J. ~
Ero ! L A EEL L
T e it
[ g Jmm‘.\ S I = s 0
o HHE A HH N
~ ) — I -} )
: T E T R P e
r- T
= R el
HH- E g -
] - T AR e
fizs E- AT ¥ H
T W M A 5 _/Mu_
iy (1 e v, H -..W
S B LA LPEHHE S HE
o AT T e
Ea=REdticy O .
H ﬂ%ﬁlﬂl Frl- I | T I— Nm
- A L Ty
i Lo i s ea =
T I i 1y o . =]
=gt L T EEHEHE O LI
ERa T g HT { it e n/__ ..m .M
e 5m505 - HE HE >}
SR FURINETAN 5 8
i ~— N * - 0 m "
o H] ™~ (o] .
! ve<soOo a2 : T O
— 3 T Mo
T (R T L] r ||_r_ X L] ]
T R T ! I = 5
Nadyaal +Hi H- + +H ] Q ~
fiEke i H 5
: H < o B
= . H t ."0
t t ” e i (ma L 1 ./_
] o 2 5 I _
T L =t _—.— "-"— ' ) II—
P TErr e et : HEH S
PR T ™ =N
- § H > ! f
-t Illl-r L 0 0 N L gy 3 .
..... T Q
-+ - 1 ”— —\\ -—l- HH i L. - =~
s ErHoA > AR
S el
R AT T ru Tt ]
FFEE u P Y FE :
L - 11 I} T e 1 ] -5
ht () I 3 1 8 T ) T T
= T i
e i T =
sl T .
- PR e S
Y ~ 1 -~ oy M o




£ J ‘
M i
< /15 B
HYH v [O05HHh
- a [00 H
3 o 95§
B o 90 P : i
o 75k N
: ' ;
"; N T
i ES ;
s HEEIN Eal 5 -_‘-'
: it J:: ‘::11;;%
: LR
“un B ~T1
1] 8 m 1
i FENT
STH :
] I "')’ [
-]
LN | ARR N
_ﬂ:_z" a:bo a'=lZ°_ a=4°

-20

-10

0

20 -0 o -20
8f

(e) B = 19.4°.

Figure 6.~ Continued.

=10

O3

BESLHCT W VOVN

T B g



26 L NACA RM I54J28a

0

e
T
|1}
HH
o
[
i
.l
na
;
:
Al
H
1}
T
By
e
J:F_
1.
4—'—‘-
mama &

I

.

1

:

s

i

NI

}--

5
A W
:
mt
T
1
1 T
LI
o
L
L ¥

2l W iy I
1
T
1
T
T
T
v
1
|
T
s
3

g as T e ; 1mn iy AR n.. J:
~H F ey e Tt T 2R n/Om
- AT atan : g S P2 2L Siakin st n g
: 2 et SEN
” S e NaapEmny H N
olug - gl 2 v o : C. 1
= H TR e E SREEHAR
] & ol o a2 L -4 T
- My iy ) AT R - g
I - 5
4 i P e ok Jox g e e LR
ma FE-ghi]s ] - FHH FHHR T TE R 0
i I L T TS e
FH i Pras s e g e
- b e ! o ) 1 _..n/_u
it - o= P L HA A HELH B e T o
-mul. = T ¥ _.. ". m i STy . . |1|W.1~ur - am /_
= AR e R e P [ B TR e H b e
e B et ok ] e b B
Ay ol 1L o ) mann C ]
e b R H e : 2 qEitg M o
b FHEE  [HEH : et u el R E S T Y n/._
T 1

.

-
t
{
i A
]
1
=
ISRy

95
75

SF

|
v

H
M
115
o v /05
= s /00FE

H
NRR

1
aE|
H

JIJ
1
)
A}
1T
)
(W)
fu

+a=8°
0

(c¢) Concluded.

L}
If
1
T
I‘r

L
A

N
=\

:

q

0

1
2

"\'i | Y]

T
¥
-0

. 3 e e ey o
TR T 5 2 A i 2 2 e s i AT t sngmdndlgyaiahizsnn
FE et Al SErdzd
T AT < H- H —
mEaE PRELS Saanays mmmu._-_.-... : Helumasimiang HH | 1 o
G4 |lan . + “ o f J.
- t Ay 1 ) ot Emmw i T nC-
e ¥ i - - s a - My o e
Ho TR HATHE [EEF e e S5
2 ._1 | = 3 | C BT ﬂnLl.
e : A EmaRdswa
1T N D e 1 R H ] - HHH
0 o ok el 4 n h
S e X ! " e F R
TR R S s T e
Py ma el g 11
-k - 1 hpearpaaagiss prept R OB o
mam wayan T - g T n < H
ry B & v ulll\xu 1 { 1 + =
FET et — L~ =l et - - AL 2 L “ - a u
1 H - v 1 T - ! m. .
3 o B -y ] ERAEN
- - v : g frm Ly .J_N\- : L
. i n T TFH T : RN Y, In 0
T 1] 7 LAY L x4
s ke : n A o L : T Nisnkiassa
SRR AR NE . L} T h 2T 1 T T t
4 e b - T J - =
T A y) T2 v O
Eaal: T RNy i R Ty b b EreE B
i L2 T () ) T i 11 ] 0
L nl ol i el )
AR [ A o n 1 2
I T T RL L + - o+ - ARN 1
E i L] T FEE 3
+ L o
: AR e S e e e
[ o e i T T o o A g g L ) o AP ) i T wa
2 1 | R I Y ' LN 3 N ) [ T I T 3

Figure 6.- Continued.



T
T

4 1/5

7 B v /05 T

i SR 4 /00

o 95 &

o, i _ e 0 907
Npaaats H ___10 75

BESLHGT W VOVN

T

HH

20 -0 -20 -0 -20 -0

(@) & =~ 29.99

Figure 6.~ Continued.

S

le



28 GEEERR NACA RM L54J28a

6.- Continued.

Figure

S
TRy RN
L Dl
I Wi
.: r EENES mv
L m .a.-_1 ]
__: ’ i |:Hi1LAS
il il
il R
l *_ A
Gl j Lt
T b i N
I
N) o
k 2y
N
by
N &
I
N
- Q
j
Ay ey -
H i e 4
= L H
.)\\.H ..0
ithis i N
e A i i
¥ i
_L




. ] LY
PR £
M o H
B a /15
Hh: v /05 1

A 100
: o 95
o 90
o 75

Tht

: \T \T 4 \-‘- H
| n \ H H
N
N AN H
e || Nm + H - g

H 1 ) " o]

\ : axd 5 paEmEaEa

culi | AN HHAD L

El- | W
P NG i N
. T
-
H B
N-H Eaxa
FH N u :
f : :
- 0=6°1 a:=9° a=/2° /6° ST

0 20

0

0 20 0
3¢

(e) Concluded.

Figure 6.- Continued.

10

BQe HGT W VOVN

6c



30

NACA RM L5L4J28a

T T T T T} T T r g (A TS T 9—
St T et i R Ao Fob e = AEan
i - ¥ t Y ¥ Zagaa) - £t e + 1+
TS EEmapCamgy e e =i amE s sis
z T o .—. ¥ - besl % H !u.\ n n
-1 H a w g o ot 71 4 74 wx-u . fm H ™~
1 7 A iT 1 ok n 5 ; '
i 1 e bt [ R { .Pﬁ B
7t e Y r e
Y s — ul L (3
AR a4 T £ . A Mp =
1 L Py L n —
o : . _. ; ) a. mapugw gl
T n { -
: n T n
I — T T L 1T HE
o T (sl L T 1]
t T % i Fl
1 Y
T T ey T T I 1
T e 7 i T T = fh T (.
I 11l I s, "’
0 T T
" _ _ _ : 3
~ T 1 T
rl T - - 1 Fr 1 e = 0
3 W y t x 2
F] I 1 v - -
i :|r o I &) 1, = HH-
T 1T - it At = -y
11 ) 1 L 13-
T T .7 s ) ‘
T g s I ] puet 5 S = E AU
n T T - - Y 0 ™~
(0 . oy u
prail ) 1 o () I 21
-l b LY - tude’ k3 Ly H
Trh _ THoPe P = 9
— v TH A {wfw> =g n 7 \Y| Au
T I 1 ! W L4 0
1 v . B | ) S r— | 3. 13 -
(n e L g o A O O iy e A | T 1 Lf (e | (]
i T i ) TLLL i i I 7 T 1 d
u HH— = - . 51
= SRER HE £
=S @ 1 = t feas o =]
=< IQQAGN = = . 3¢S 4
I iy S ale N . \ .
izt SR S 9§
v > < oD 0 Hhp . . fass : T3
T T 1= + » O
1 0 RN — — o iy 2
s e A b e AT S FER
T = 0 s - ity 1 T Ed I =a o O
et - T T e ; T Eajuans [
t i _rﬁ_. 1 T "\.\ - ﬂ...
¥ 0 T nv —_
1 - L ~ G- u
] L} | H ¥ [} LA I
= 0 r 13 v o T ~— ()]
) v T - — oy
L v : ENERL IR RRAR LN £
Fo—1) o A 14 14 T L n N " B
n 7 . 1 i i 0
= T } ; ] trt
1 : i o !
- ra| T T
n 1 T 0
T s i Tt ty
T T T
T 7 n + 3
t
T n . T
T i T g T
Iy [ 1 L
1 1 L9l 1
¥ T T T
- yu mJ g Y
(u T
| rn T w
T | -
t L ) {is rw r
I o P P PR et AT
- : + T )
x s i “” T M- by : L A EAEE
: P TR O
2. > raau . ~
i A T T T o w T
_ e e taeme, : 9
|"I e i L . H ? Qi
¥ ) I + T Cn 1
" 1 — e 13 u.. ! W 0
I .“ P“ L 4 1 L
g earem e : : ) H
Y i s : T <
Lt L + LA L T
T H T T, It r ) T T O L3 T 3 -n
1 L} ) T I 1 1 1L - oy X L | B
1 1 x I 1 T1 Ly i 1Y 3 1Y 3 [ Y Y Y - H
- 1} 11 31 [ L 1t 1 : N Tl N 1 L 1t T
\'J bd g $ OD ~
o ~ N\ S S S g > N



T o
CEL L T

a /15

v 105

A /00

o 95

AT
mEy
=1

o 90

o 75

L

m mE

/10

(f) Concluded.

Figure 6.- Continued.

0 20

o

/0

BEELHCT Y VOVN

<



32 - I, NACA RM L54J28a

H

" D
i T P T L T.1 oy S N T LN o T TS ..F.vn s = .
e e T T e e e O T
man o = A 1 A = A oA w R
e -.-.__. CH e HE T .w. = pat EAHE o EHE T o
e R R b E RS s + HHH s H T
P - . ) THT t = e HH e e FH
P : - ] o T -n..n H QD
_.i =H-AG t cam T o ot s Y]
A R e e e R i N E
Rm s 7§ Sl & g ] I E-H o B
] e i -_ " = | . " A ! T a Mr o Ll 0
e o o i 2 A g A Rk Emad mnd vk yd gl =
ol | el L o .n.nn. auwy Ay
0 T - E i T.
: R P R RS R _ EH B
bt 1 - -t [ r
_L.. ) ] ip u nY Z u - 0. REpRhans aph 2
Rt = S - s AT £ DA e e ol Fle
-~ T 120 (W 7 am 7 ] i HE g.u 1 5 = 1
e ; iﬂm.-_- - i - R SHSREE o
- :5 2 e e H =T H ~
[ 5w w o B = 5 aaxdgaces
u.M R/JO QON ) i T = iy
~ ESSS 7 + I ] () { 3 0 ..m-
-y I T w o, T a
< X 3 g ¥ ° B e N .
7. v >4 o0 O _BAUHEET P e e LAt TERTEH ° 2
= Wataha -u_wm\ A i 1 dn e 2ol nWr L HH (8 m
AT R S = Bt H s o i1 :
Vit ; Hi— s HH <1 o 3]
I ) - 8 Hi= ! |T| 1 & - 0 A o
SIiie= ; L\ aLasl - iz e FEHHE = ] 3}
r T o = : oA R A R E (&
) 1 T
st S i S
= “ n _l—l.l i I—I -l i -] “ L h—ll L. 1 “ 0 t L]
= ! 1 1 AT LR T Sy FR HEHEHE N © o
1 1 . Hn ) 4 iy p &
p ﬂ-l% L v m _lll - Wi e — o
- L LE2E) T " % - et H e o ST ™ M
H = 7 2 Y ! I 1 HH O ~ 3]
e F S o
. b Eee TR ey
.. S A4 AT HH
e t ! . i T ) ] ..|.....n.|l||..m||ri1¢
ol I 1 S <k THao 0
P FE e P A e R N\
v L3 1 1) - !
1. 1
5 _ e P > a_,-d-r-r Q
14‘ [l “ 1 _“ L LIS L] ”nl——vﬂ* L] L} L S
T ) } ey
[l T _ k1 - -y — Iln
A ) B —k
T 1 i ) T I
t T T — : o LT )
- “..- > : G AR s 2 a agamdann _..-111nn0 H N
T : r ? A T H u 18
T ww\ . : ; A ()
T i 1} e 1 A 1y L) 1 —p=]
SRtEEs R R T e - H
: TaAestTE _ : ; Hor S
. t I} uwy
- L3 X | T + 1 R
T BES AT
T Q ol 0
e O H &
n
N




B . * A

NACA BM L54J282 L 33

3 TR . R sEzreae T
2 B : :
/ : Y ™ M :_. 5
N v 20 THH ;
« //5 H JeERast
g, & PR > [/O TR
SIS T v 105 SN
N A /00 et -
Qo s : o 95 N
EETEREEN 4 o .90 :
] i - T | T (o] :
o, : : i 75 :
: R ' ' PR N R
Ov ' N - H B, | A \\\
~ Chf ‘E\:\ ; - E: N 2 0 T E L: :II___
a : S man : 3 :: S
23 £ SR S S SeEE
: ! L 1 ] T :IJ':: ‘:
4 3 ‘
-/ ; : =
a=-2° = G’-’lf)a : a
-2 : :
20 -0 0O /10 20 20 -0 o /0 20
St
~ Figure T.- Variation of tab hinge-moment coefficient with tab deflection

for various Mach numbers, angles of attack, and flap deflections.



NACA RM L54J28s=

34

0o 20

L8 18

o

1 14

=

-
H

L+ 1 -a=4o-_

munaguual]
AR

-0

e et

-20

Sr

(a) Continued.

Figure 7.~ Continued.

10 20

(|

o

FHT

-10

_._!u...L;JJJJAwd 0 B oron s T
ot —.—.H._lu ” »; _u.u-..uuiuv 1 H \ww th
s i ety morm. — 7"
o e merll D 8 0 wovee ot a meta 5 o ey mar- e el
W : ! (un o . I 7
e o ek o : xhr T
yu o i 1 | g Ry oy B N
') ) | Tt e )
i (8 nms 11h = R e e e A
+ By -
wusd S R AA R Ta R AR d.mn_ﬂ._...: ._L«NTA_ “rr 5
LI"J R S = L I “JL\N
Fo i [Enre
_F.-. e rp e \: m_nﬂ.ﬂ“.l“.ri\._
T t [0y~ o o of L
T L-*,E\n.nlrr r L > ) i T w
[t £ 1m ) s R g g mnrak h g wa ! A
T 1T e TH LT TERH
i e ek TP AT :
;mr ; 4 & "_ \-\ m 7 A~ _ﬂ i
! PR T e
i T i AL H
1 H 1 / e T35 : T
L H -
T 1 ARNEEAN o
ijje s i A e
- T T T ) "
( T =t rwn B Aya s 12
T TR L R e v
() T NI o I ON T e o .
TSRO0 R0V
M .l._ln } Il 2//}0.0997 I
" _h 1 e Lun
FLHTH H
1 ; 1 bvapdaoOo H T
L i oe "
} i il ] manl
} 1 1
" NumEN ! i
iy .A. " | I
! ¥
. ; 0 ks
Emand [t REaaaazaal j LR 2l
REng 1 ..\ﬂnu_- T :
]
| “a 1 T .* ! .:_H L
i i fi i n3
L 1 I Tl 11 1 1
EgEaid L o THET
- 1. N ot
1 AR R R _
T JaNei- i nay mandflzesanli :
T [ aiunual T -+ T |
LIS oy t T
Hr : ! & !
N T X L P K Fo
Gl i
1
T | e eicial fiac cheusininy”
i bl
] camanaN] ! .r -8 T L 1 uf
sARK} muli] tl by o b T 1




NACA RM L5LJo8a - ~J

120 EE

L5

T
/7'

/./0 I_::'l

105 Sk S

100 :

95 HEhE I: E =

»
4]

onoo >4 vAN

’l-

90 e

hY

At T
: T L i’v\ a T+
W 1 AT
h Y
aQ SRS : :
5 :(! T a \I__'
-t i i
Q : Stk
~/ .
N[
a=6° £ a____.eo
-2 ; |
EEEmEmRsEat : SR £ E
1T T i) r T ) 15 LI

20 -I0 0 0 20 P 20 -0 0 /0
f

(a) Continued.

Pigure T.- Continued.

A




NACA RM L54J28s

H -

T
. 3
= i % 57 aa
- b 84
i ALy e
v H ! 7 ear
o
o e 4 i youm
o e y, #ag ERRxn
2] Y,
» il 1 T
A € Hu_H 1 ey g
I V. H e}
i |1, r 4 Tl ot
oW ) A o M
| - Ly b
T=9713] .l no 13
F e .4 ~ 1
AL_ A “. I i
“ I
T H N} "
7 1 Ll

Fr

d 11

Ly

-]
-

NP N L

B L B

- L

-

£

LE| Lo

[+

T

|
8
"+

A

[y

T o
4 N

N
12°

+ - {4

4

Mjeciass

TNf

Nk

—1-l

i ||H?'

FeT

N
St
1

:

£

h
o
T T
T

ERaads
i
rAY

-
\

36

20

/10

’y 20 -0

(a) Concluded.
Figure T.=- Continued.

/0

/0



37

s

NACA RM L54J28e

-0

/0

-20

-30

St

/10

-0

-20

T (N AN EEQAN EAEFE NN Y ;
NN "ANEER | 1] I JIh EENElo Il N
= H ..._\.\—w_. ._—.\ ¥ _K._\ "_ 2 Evt _\_hm %
o NP d v
! ! ] P o
11 - | 1 B ¥ |+ “x 45 ".mN\. ] H H.O_ :
i R, S
rr LT L EEE
R et L 3 m ;
7 ] LA ” Ih“\ x A 4 .U \ \\ HH
FEH ndk d bes + . A
WA Ht 5
4
i Eape ol e 4 Rnn i
ﬂ . A%
{ SEC(REa ey 2 H L
L1 m olll
muEEA PR AR
QLHQLOO O L
ARG :
NNESSS T
i hy ABbqO O o HH [ H
__— 4
I |
L. BN pENY EN
N NN Y 5 1 7 H ;
i \
E o H i ] EQ, -
mx 1 Do TR TR R e A n/_.
NA X 1
| SRy : i ;
m _ 0 R I AN i
1A + 4 70 KD o
] pral vy t d
_ Vg 3
“ [ ; i 7 A P
o _ Ennze : RNRERZ i e
1 I v I » LA -H/ N
HE R AT e AT oA it f :
e bbb Z Sl : +
HHT I 1 G L Y H
" T L Fe u L.ul LY.
VA 1 ] y o e /1 /
HMHH t - T fobt 2 it ]
A d a o)
m § ~ & 7 O g ¢ & J d N

30

8¢ ~ 10.1°,

(v)

Figure 7.~ Continued.




NACA RM IL54J28a

38

-0

.‘- .! T e L|¢|114|11 \“. ™ = u..l? e | .MTI&Il..lI\@I‘! ~ *.1“-%
nllﬂlldll—-l_——— rT H L aJj . [+ - —. & 4
L ) __l - L. “—Lh e R %:Jll .J‘Nﬁ\ﬂ.&;ﬂw _l_ﬂ\ 0 -\_.w.
e =) L - - e d - - 1 »
) .mu—.l 0 1 r\\%ﬂ.!_.{r E " \W 2 4{&\ A e 04 ot .JLH_\
(- - by b R e e bs
1 HR R RHTITN [ i ML oy S . _....I‘N4 tn A T
et T e Mo L i s AT e AT MunMNT_.._...,\.T.JMW N ;
- - " + | Pt [J0r el i a2 el L T
- T [ 1 A I e N L n.&?ﬂlﬁ%f T ... ,H_hwm\dlnm\.rp N.H .ﬁ_..l.ﬂ QI.JILLF .ﬁ.l
cwsuynaas begun nammadfkyye R Bl e Ly e S ¥ !
appat=— I ] 200 . AR 21 4\‘ L - ..\._ TS : M\ _J T
= T | > i L Tt n :
" T S e 1+ 1= 4 Loyt Tt L L 2 5
* =i T rLlﬂt.p i lu_...lrlﬂu“:\._\ mLJuTlehn_l_ql.l‘JLunnl._ inwmuk .uuT..u_n_mlu\N FasRpy e L I e ey
— —r n e D g g e i A g - B e ey s Dy g
- n _\. ; n“N... ry e ) el qoiirrn byn mu vy g \Ld_v_r._ 1.1.1“ =Lt [ o yzus
vl i [t r St e ol e i parn i b suapal) bt Juna gy = T
e T T S e e T T e TR
" al ﬁII\WJJ —p 1o i e LH_-Jllnrl. < IRy dyma [ 2 2 g ) et L H ek
— oot T nl.\rﬂ.ri.\. -+ Ly A et Al 7 T L j ek H e M
D el oL i i awa R 13 & | = Y + T ! riv iy L o T i+, L
e TR N s g R gnns . panaady S rebrt A e o
— o pt A e S e e e e e R e ] e, | FpE e P T T
e mm I, amm s Iy 4 rah "runu...l.._w__.."\.._.._ AT R e A T HEA _“ Ly M g =
i | et P LR iy I i : I -t o
b i ] ..T.nw_u.w\ T ki \..L.uTr_ MHP A L i Fr.r TN m e 1
Tk k| pranedoyyyinnby by AT A yseasipn el neal ana, ; TR F H
- R e e el e g e s ot e B T T AT
e ek A A e e e iy v P P P e bR __
. } e p._,l_ku_n_ .. i oy wrm Bt | e ! T g nen d + i T
he 3 T I N ] - o A T 11 . |u T —Hil
bk I = =} YTl T 1 | I !,
SEmanany Q wLi : sk i HHTE
1 MO 50 0 5 5 L 1“1_1 1 _f_ LI ¢uu_ " u—\.F”. =]
AT N=<QQn NN e xazsk) ] - : e o
0 ~N N~ ~ pealaganaddoy T i H b
P al |
- 3 H | L | -1 ] 3 H t-L]
bvapaoODO0 gmnrtamlpdey ] L tt A sy
tr i N T - et l n - T L L
0 P ] t I AL L |
ot [ e ] (o A yw=x: R t - [T
[} n st warll : L R ] HH 9 - T £7
e e IR e T A by T e TR
shicgeeehiEsss gl sk
et e e o e R P T b O oy 1 R
- E D e _.ru_ TR [Tt AP H e O LR
3 | L o i
rt\vmu-l.__“nl o e Ra g aamy pe s o mlos N el
- ¥ LT | fTHL YT A wior i\ Tk
¥ o | — L L p L.._L.H_ : T " T
| i o B ) I 1T + VmT!_ T — T
nlily fl.l\.v_h._ el R I ! Rgsxantdyxnndl iiT f)
; ”\"\.._L\__ B > gy u_m I
e ] ST AT . Jayy-dnd ! e § ek
Realigssa; .ﬂru.u_-r\_.‘m.“‘ﬂ_ n.vn- _,._r+ A _.— T k manl CLC aorbil oo e a7
- E A% (fafu ) ahandn ) 1y A nnnid 0 AL
e A L F i o P R e ;
- P 1 214 “ R 4 £ 1 |w.|_“r T
= “\.nmnf [ el L t 1 R xau; K
AR PO R (T T e L R T
-~ T _.r\nTilT m J L V| RO 1 [ S e
Aarm |_||Nr .. o i "y 4 |1 t 1 ..|_|rJ_.hr
T e e e e e 7 e e e
s e R ¥ 4 nou A o Al |.J_U i Al e ]
ALl el ey 1 oLy H gran }
¥ v i | 1 A (7 4 s ENERN EHA i
ST e Ao P L R T
b i) o T ym 1l
B T e Rt s T e

/0

30 20

Sy
(b) Continued.

/0
Figure T.~ Continued.

20 -10

=30



NACA RM IS5hJoBa

e e sy

39

B

yin)

T T e e e e
b R R P P TR P R PP R PR
Y AERENRERE i RN R ANEEA Ry ==
M i
v 120 T e N ' H
£ T /15 4 FH
SIS > 1./0 BHTeeE HH e
RN v 105 et :
RGN a /00 i X 2
SN TE <
i o
o

Hax o b EESETH N
gt NG N
A s S

L f=H - i) II

T
] ] :
T F'_ e ] 1 | T n T N Y
: : ™ : : A
EE- T R H ' SHNEH ¥+
Ry I Fi [ my H-FExHE H
kL - s S THER
0. EE HEENGER . e D3 :
Tl ] A el
O B S RS . 8 }
T i + Nai
T I} z Ty e l' .. o N ‘i £
=N 1 L
: : PRCHHHEN
Q N, N

L
N T N iy
%; C yma ]
N 1] I 1 r
: .
< N T b Y mR
N NG
() T S|
. i I MR EAE
h ™ 5 ) 5
T t tn VEEM
T 1 | ]
1 1 A
Ly X T h'y T
) B Il 1
xm!
; = N=H

30 -20

o /0

St

-30

(b) Continued.

-20

Figure T.- Continued.

/10

/10




NACA RM L54J28a

Lo

1
]
[ 3
"
T |t
7
"_V\W.

He 1 EheH

-30

/0

~/0

-20

QIIHLI
til T - \..\__. T t
- 7 v (i T
y 4 7. | AT .
e e
t i % 1
o w4 L LR R A T 1 T 0 :
O M Ny P SO NCOrR I i | | I L
| T IR S AN L A E | L T3 T
+1TH | - A S i InEN] I _".. iy
Qg H B O o T it ]
2 /009 7 _.n. H+ e
J3ITI2I?®AN [ it
n ] il 1 i
B N v
) 1
[ Ab a4 DO N T L
1
-] L H
= 17 1= Lol bttt X ;
| D o PO I T e
e TN H T by e e R A
1 1 y H FERE n g \_
1 H 1 T { [ I
X N - n ) 1L AT A=
m § ) I LREE T _n_\__ m _Tn_\n +H
us __.ln.. 1N T i T rlw| \\.ﬂhl.v.. —w_ _\ .
=1 Y N T 1
s jRseaasstestl gy PR LT -
b r s T 0
B ¥ 5 i R
R T :
1T L 7 O iy L INRE )
i 1 H F e n\ EhEa aa=REHE
. ] ! pa “w Z "_ T ¥4 \v "
! |'I- i L))
o Nt AT T
: rn o i f i _ N
)4 T T T NP4 1
i y s YL e T )
T 17 " Ly 1t L] 1
T A i g " :
44 K] + 4 L 1 1] 1 " H

S

(b) Concluded.

Figure T.- Continued.



6G

NACA RM L5LJ28a J 41

0

1ix
,
§
N
)
a=4

-10

-20

-30

i < 5o

B A ﬁ1b.{.m”h EEpan S
L o 5

\
i
NN
]
-0

ot T D
Eo B I
7 1 &
L =5 w 0. m
; o) +
-
a0 ) a 4]

= " [ [

Z A I s !
e 5 ~
- " “ (mmm T —~ Q
£ = S L 3
=]
P
=

i
CEHeH
HA T
LU UV T

-20

(A ENE RN

||wN.\ ]
mxm v k
7 £ a oo
£ 7 -+ e
I 7, : ! ! 1 O
L } ; ™
= : f
T :
M/_.
1
= o a .|| -— 0
1 ot &
\_“
: = Q
AT
1 n () H
== £ = H
= = e
F A
LY m
' 1 ] T
- h
T L
T +
H
1.
3= .
< :

Jict
-30



Yo " . NACA BM I54J28a

b
-‘.1
o

_E AT
B =9
S ; ©F
i AN
Hop i oS
=25 — L ._“\:W:
FIL TR By -+
&2 =7 B ©
; i
= TR
L H

r
—
=]

]
]
rr
o
1
+
poua
T
=/2°]
[dwn o nd
periuslyacaugnsni

-30

re 7.~ Continued,

- [ MW..
S T
= w.v:.u._n-_ o ' L 0
H S b 4T b
Eriy ._-..umu
3 T H S
| ; N ol RaeT 1
: o E e
SHELENE R O
= HETHH A ER N
"_ H ..w.-. n._rg w
| Lt ghi i g
| L . S S B 53 _.m
R e ﬁﬂﬁmrnﬂ.% o_n.uwm S o
B . e SR ok 8
i m e T °
L D
“] 7t e T i
FHETEE s QS I/BR %m
i ] T
> a4 &

L
2
rTI
_“H_I.‘[r_i
! q
=
-
i
t
[
= 0O
[ o
-
-30

“ Lo 0 Ly I_M-"-.
1 ) Ry Ny
R T
1“ t | ! "“ 0
TL,
_

1
yin

B
i
=
ot
pax

DLl [

)
XH

Kt
iy

0

I

1HH-

SRARE

L]
dgx
T
I
T
I

30



NACA RM I5L4Jj28a L

- . 8]
= o o 2 ™
: H e T
= N
Y [
= i S
ot 5 <
- ¥ o 1o
T + [P
n E
a.HHO
I
T : f
_ o £ 7 IEs
- i t fs 3t
et : NS
et PR & B
T i LTTTY L. W1 Iz i
- LUV
HE SR SRRER N
mﬂuﬂ -~ - : ey
. HE ¢y baqoOo £ =
= '
T : 5 -lr 1 Ly m
\\ A H ” "+
S
fEE S
c uisis N
5 E h.a-mmo
_ ;
LI CHW i
i T
S BN
i acwm
- Y =
[B=
Fraiisaiia = ~HH raﬂ
N N ¥ & d & F O N M
- &

10 20 30

o

10 20 30

0

S

F 0
(a) & =~ -10.2°,

L3

Figure 7.~ Continued,



L - %l NACA RM L54J28a

=S T
jix mqr HE gmany m“
= - -
B e PR N
HH e = S N
o H Wl ”4. *
e SHIEN
oy FEE 5
=5 G
=, Txy gy " r..10
R SEEIEE & HEF
¥
o= T
-1 IT OIU
E —HHHE
He-y AR I ke m
Fo e T T S R E
Yy
T - I F U (%)
HHE TR H N
SHTES £ = -
— HHE= -
| Ll
d = m m
..ﬁ HH SRy [}
* B
L " ~ {51 3 n
i R i3: I - B -
e e ot cHE o a9 ©
— 50505 wE Lo It " =i 1
EARINNEEL HHi RN §
yise S amianys e R HER N HITY A
[ \*:II T - -l ﬁ.l
b e ! kel ~ o
> dq [n] o rw] ") =
Y ° it o e = m_
e m 5 ST = —THi: T -.h.w o
i : ' - | HHH- hH ) B B
2 iy = SR Q
1 = — e .04 e
o AR D3
: S : - S g
k- T ) ’ 1 T [ k
s I : T S
wxw s T
o { D
H T 3 ~1H ..rumrn St =1 . L]
m LAt oD ; - 2
D T HHH
mSEEIEN eI D ‘-#"v,_ SpsadasenyEadan EHE O
F " e T Y R H N
—HH _% =y 7 I m) 1 o
I oz 1 . - iy
I m <o HHE HAHH o == »
. S

:
44
.
T
)
!
T Ll
+L
AL
"
A |
1|
!
[
1
1
/)
.

Y

:

i
_rJ;_
» L}

s

LT

1
-
I §
LU

1)
__\ T
LT
PN
I
-
-F:
pisneld
K et
i
2=6°1

0

i
a il
o B
G, - B
o
% o
-/
2
-3 |
-4



BQESLHGT W VOVN

O

||||||||||| M T 1
4 //5 prank !
v 105 o 5 |
s 1004 :
i o 95 g
o 90 ! K
o 75
g gada :
-ﬁ‘ F HEEANHE
N PN dcd
H T k ma| .!.-
HH ::Ja-. q
ah N HHH 13
Mo D A a !
i gl
_ s s i
a=0° a=2° a=4°

0o o0 20 30 0o 0 &

2 30 0 0 20 30

ot
(e) 8p =~ ~19.9°.

Figure T.- Continued.

1



L] NACA RM L54J28a

|
i
0 20 30

wr_r : - 7 ub o MD T
AU i
: = o O
e ; L w
siEE=sssta =" Z AT
F= 1 e e m D
= e R T O N
e ot :
= . £ .WM S o I T m y
= - 3 as 1 ‘o P ,m
Sasd .-
- o e c 3 H o [w) Lol —
" Y ST o &+ g g
R HH-HR — ] } ~ = o
i - H “« = O
= r m 8 1
- ¥ . - 5 g X
mlnm v - I o ~—
= 2 t H —_ w
e L \ A ) .\\‘ e
S e =R O
b ___ T ra T g
A ; o
R e T =
.n... ¥ e 1 m
i} ||||._ P al !
= T T Q
i : S HHH
L n
£ SR
i T
T + QD
P E ™
"1_. r 1 \NW 2z _ 0
g i > i NY]
WY A — |M11“| H T
Mot P A
| 1.. - T Q

o



NACA RM I5LJ28e —— &7

'2 L 1 : ¥
4 ER 2o B P . :
HnsEHES 7, ;
= NS v 20
0, BAs < /15
S + > /70 HE 3t
HHE v /05 , =
Qs S s & /00 o == '
N L o 95 T ‘
0 : a 90 2
> - ! Ell T N el o 75 : u
S TIT = T o :::&
0, Ll EE ‘ i
: e T \.‘IE . .
OA E\ : T .} I'E : ‘ﬂ‘ .
Cﬁf » ;: LOT E i : l > ‘
2= ; CERRT =it - e : : E
OD - N . 'E, P :.: S 3 St :
S = =5
% : ' s : =
-/ i I: i < S

H
t

-20 40 0 10 20 . - -0 0 [0 20
I4

Figure 8.~ Variation of flap hinge-moment coefficient with tab deflection
for various Mach numbers and angles of attack. dp = 0°.




20

10

NACA RM I54J28a

o

/0

_20

St

20
Figure 8.- Continued.

0

_10

1T T T TiT T
_ A Lo 1
2. N ' Al LY. 1L
aix L BT NN g r 4 17 4
¥ 4 ¥ 1 syt v 4
174 e R e B 4
:[_“ J_ (] it \u” _J.|m. el _
[gEs s ANy i LETH : n o
G [ v deowa nr=" o
" H o b syttt H 1
_._\" | : ! y 4 -_ _\V x__ln LT __"4“
H H + n f - i O [ '
o o S IR LAr s rada u—ﬁw Hy 4=+ DAY “ad T .__ b AR P o
: : T e [ M i s o g ..\L..H—J-._ FT " e AR AN : 4
H et i AL [ s ron nibmas ey vl 5 AT e T u
A TR e e TP A PP e e o TR
: T YR LA A ¥t “" |”r ! 14 m.“ Y T
X141 11 ! T ] T 3 e ! plsaun: 1T
t 4_ ' L) diy “ “ P /i 4. — W 4 1 : “
: L rHrE o TR e Ve T | T _
1 g t f T | T ._x * 1
I T “_ 1T T .__._ I _\ » \.._..Innl
! )4 1T v I § 7 Ny -l
! i U T ol E :
_| 1 H.II 1 ln.ﬂv 1 ul||+ 1 1 |“ 1 | ny
t - mannaBRERERS h
) ] (R} n
! HH=- b J TR ] -
HHE QO ROV Q I H T i x .
" [N RAQ 0 G R IiiiEaaaaEang ke T
1 A N NS .« - k i T 1
1 110 I H
I L
Ay A pda 00 [ I M-
HFs i} (o b R T L . ¥ |
.|_ﬂn et i 1 2
M Vi3 7 » LT
e 1 LE ] -]
T - oL H T ¥ viums T R
L HY G fu 5
— L It |A o vanm v A )“ : 1
1 | T T ] n e i | AN 1 | I
x T MR a, 1= B il .m_ 7 T i
= : Wi tr : . RERE e T YTt e
vl FEYEAEN
] 1 LT LA I L] .
SEhing . b AT it LA P Nl
L < s - e i 7 -H
L I N I L T r i T A r,
; LT TP A e : S:
L X _| A 1 7| {7
v | il 4 LA e :
- - ¥ guun) IR RENAH TTH |2 [
n : i | el T i it 1
AL [ Il i ain AN} Ht 4 v 4 o T
T [EH- R Ar, (2 1 T i ¥ rd T e
] | T A pa) (] y L] nre
1] _ﬂ H T | : T . * A 7
T Cy 1 ¥ Tt K 1 Y. T n
T —A_I -_ H 1 .\R ' } |mlm “ “ "V L \_\D L 1.
] Tt (| (Rl _ 1 | ) 1 1 g T

48

-20



(G

NACA RM L54J28a

49

/ :
o M pa
s v (205
9 E B8 « L1553 :
f s 1./0 o ‘
0 YN E g maily [ v /.05 =
<L & [OO0H 3 =
¢ 95 HH <
o 90-¢ =
OD :'r N . o 75 jun T
0v : ' - ' = s
| G iR £ =
‘q B S
¢ l i
Oﬂ — E Irzil T +
% . : Shiie
-/ : s
-2 0’=6 I =§ é
" : H
-3 s5 . £ f z s
20 -/0 o /0 20 20 -/0 0 /0 20
. ¢
. Figure 8.- Continued.




NACA RM L54J28a

50

- 20.

77

/0

o

0 o 20

-0

fRSeARAneAENANEE g} ' T aT ARBARA I A O 0 B B R 1 0 O S T ain 0 L T T

; et e e S " Frasy Y SIaRs e s el el Oy et

L e e s I " " " 4 meward b g 7 ko) 1] I 2 e i, e Lyt et H

T e e mmn_.hr_-q.i A AbE e R e A A A e
il iy ; i A i x Ehray yranid i

L T uuml _— —-TT ...U_Ml Tan, e e i iy T »Ll-n_lll_l.llﬁl \N s ' ..r+r uk_\ ._r“rlml y L .TT N n il : “1“— L Arl . | LTH_

H st e e e e e e e P B e
s L O e T T T L e e T o PR e B 2 e e b P TR
i o i1 H - .-_.;ﬂm.f_.* EEARE AR ey N - u| _‘AF&_ o _U..ﬂrw ;.Ltuumn fT Mo . i
|1__ - [ bﬁ_. 1 14 ﬂ e g4 : Aﬂm.n._un__hﬂ [N 1T 1y o ok Iy g + $ T HH HAEF

e m s By g . (i B B e e P i e 4‘.-.|~.\_ wndnunndin I_w.

[ LIS i o PR |m.|n||.l |_1 .ﬂ 3 LN_HT...l... “H-HH A = T __x.\uﬂ ol a 1 1
TR T e e T I P B A P e e
i “ ! - 1 10 H - -

- ] t +f [ -t | 7 } e Wmlﬂ ! T v hﬂﬂ_ - T Epawhiy
o Hr e + i | e HH 1 b [ A T I unnAguandl T

1 1 1 (gun. rdd Ly P ] 2 1] & e =

T Y 1T dgu " 3 1. m ]
EERERR) el T r.dm 1 20 L : A LT mamd
I -num-- ! AT o “ Z " i Al Rmhuy i
x yuu R yunnrd ] T I LY

{1 i AN by R ANERY N (NN yrddy me N

{FHHwH i G . ; S T
. T i
LT T v 1) 1377 0 [l
11 gui o) i T T T ]
- [n) e T (BB e aEERRE ]

i« QWL QL Q v : |

CH M Q Qo el I H T
it ARSI E N - L

NN NN st _n
=] e

i il g
uall = bv a bda 0o, T
b P e oyt e e AT ki
N I [ | Il |
o5 TR T EE e R e

- ) NENN L
i ; : : i
[ T ]
] | 1 m
T AR T4 q y, r i i RARAN
i _ | : P il
¥ i) 2 |—|||| L] f_ |Ll._ L WEN T " 7 _) o o lllll

7 thnaad ! axady ] mnmmd) LA LT jEans o T
B R T rE il i i N
Eaan gamanal frmanulyxrdliyn- B - 1) T & F E
. T T e seesendlisacllipese pecedip i ST
i e e it L iz
) H i PP A Exnall 0 L P L
uf N Ranans /Ay yanni ] 1 HH pox i gax
tadl 1|t asail sy el inads -

; B m T il - [ TRl | M TR [ i 4 _unmn
| REiieoralEaaananna; ezl dised R HH TG [HH AR R
1N v A g d $ 0 0 ~
~ O 0 O ¢ ¢ ¥ o & 3 N M

-20

S

Figure §.- Concluded.



NACA RM I54J28a F ) 51

|||||||||

TTTT T TS T rw— T T T 0T

o s Tt 1T L0 L 1 1 L - T T T yor I

-2 TS rT T I L 8 L e i T 0 T I =
s e 1 I T T x

i T T T

T T T

. 2

Q;?D
~

‘fﬁ-
N

Gtz
B = /2
S : ..\ SsEmine .: =
e BiBiG e B L /6
_op B R i

S
#
J e
Co

7 & 9 /0 L/ /.

Figure 9.~ Variation of tab hinge-moment parameters with Mach number for
various angles of attack.

J-




52 P NACA RM I54J28a

&Q
i
]

i

T
b
FIT)
:i
i

:
fs S e ;
f 17 1T A
L T
—HHH e
i T s T = =
T ul T ; T ¥ 1
fEmEE e T
AERgEEEl Thre A= amng A o
T
Y s Lo T T
1 . » i
> 3 R T (e
E rm e pae n T
FHTE FRoeEsEs T ir it
1 it = 5!
e Ean: Iz
T i
= w
0 BT H
; ;
1 i1 12 1Ty |® I bt
1 } - I i
LI L
T i = T
o Hf o !
T e riH
H H
T o T 1 1
s t T
= e e iaE ! T
T ! T :
+ oas!
; H Hrr
i m ‘ 1 Tl
o T R
i 3 A n e T - £
¥ 4 ¥ ]
2 T } o P |
T ) H ¥ foa i [ § Bt
] - ; FHHT jit T
T ] T T Fr e
PHH : o H T
: 1 i a;
} } i ] = HH :
A
-+
HH A P

g -
T

T
=Nk
Tty

AN
i
il
/
sl
L e
1 |I l m
\-W-—_J
Ny

H
azaslf
-

I

1

L : £ T : T { 1 L3 :l
T ¥
3 11 = # AR EREERALNERE LN AN it 1 o
P y tr t
6 T 1 t T R TEF ¥
T T + T
+ T +

Y
o
~

M

:

L

H
| NE S ws nuwus i

+]
\—Y—J
A

E

-1

Ay

a

ﬁl'

X

B
' &

-
Fof

A3

H
l'-d H

3

— ¢ o L8 e g 1
{n 4
+ T Tt
T HH+ h 1 b
e »
T = Ll 1y L T, -
T 1 T T T F
—— T T i el sy
T I T o u
— . _— .
4 T T T T T
1 =- 1 ¥ T »
1 T 1 1n ] i +
T I ) ot
)N o ety 2
em T T T
T B e FE T f Fh =Lt
O = > AL L 18 1 Ly —_
T ) T
H I e J i e T
ey ] ixdan ) T y o 3 1T
x E” : = T +H FrHT i b ”'!I_. HiEE
iR i et : T e s
1 T
¥ + —
E T v 1 e A BERARE i TR T T
- et 1 1 T b
s h T 1 1t it Tt 1 aet
T + T 1T  vpmugunsdlaa: =
b T B Emm g T e
et T I H il h
- = = 1 " ——
) 1
o  Awmn TEe 1 + ins -y I T} ot
_ L ot H T T =
- n 1R
T T H
4 e g - E] = —— )
) S o B s { ey 7 g
T i o o o e b
e mid 1 i tt 1 e
Tt ST 1 t i 1 T
ma TE Tt T +t ¥
et T a T THH T H
mual " T - 1T T n
1 : T n 1T iT ¥
(anam T 1 t T
Tt 1 1T +
T L 1t
= T T Axn H
+ T T ¥ 1
a) n iy nma et
T ry " ¥ | I w1 e r_
L o T rH —dh g )
R T Ti it Bama HoHr et
- nEal InXnE L8 B R RN 1 i n L] R
.
Y, & 9 (O [/ [.2

Figure 10.-~ Variation of flap hinge-moment parameters with Mach number
for various angles of attack.
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