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SUMMARY

A L/? scale semispan model of the XB=35 airplane

was testﬁdA_n the Langley 19-foot pressure tunnel,

primarily for 'the purpose of investigating the cffecé
t1V°n°sQ of a,lnadlng ~edge glot for allev1atlon of stick-
ek 1cn»1tud1nal 1nstab111ty at high ancles of attack
caused by early tip stalling. and a deviceé for relief of
stick- free instability caused by elevon uyp-floating
tendencies.at high ang les o6f attack. The device consisted
of an elevon tab 11nkpg 'to a.free-floating "flipper®™ located
at the ou boara end cf~“the elevom. so that the up-floating
tendency would be transmltted to :the elevon tab by means
of the flivper, thus $ntPOCu01nh an: elevnn down-floating
tendency.

The_results lﬁc1cated tuab the slot was not zdequate
to provide the desired improvement in stick-fixed stability.
The tab- f1¢ﬁwer device “rﬁV’dPO apnreciable improvement
in stick-free stability and two of the linkage combina-
tions tested (with Full—soan elevon tab) gave satisfactory
variations of contrcl force with airspeed for all condi-
tions except that in which the wing-tip "nitch-control!
flap was fully deflected. The 1F0rovemert in control-
force characteristics, hcwever, was accompanied by a
detrimental effect on stick- flxea-stabilltj because of
the pitching moments »roduceé by the elevon tab deflection..
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At a constant angle of attack, moresover, the flipper-
linked tab acted in the.manneér of a balancing tab,
causing a reduction in elevon rclling effectiveness and
1ndlcat1ng possible overbalance of:lateral control forces
in certain conditions.

INTRODUCTION

The Northrop XB-35 airplane is-a proposed bomber of
the flying wing type powered by four submergéd engines
driving pusher propellers. The trailing edge consists
almost entirely of control surfaces and flaps. Both
longitudinal and lateral control are. provided by a pair
of trailing-edge’ control surfaces.("elevons") linked for
simhltaneous deflection as elevators as well as differ-
ential. deflection as ailerons,

The investigation of reference 1l and'data obtained
by Northrop Aircraft, Inc, in flight tests of.a flying
model of. the XB-35 have indicated poor stick-fixed and
stick-free static longitudinal stability at low speeds,
attributed largely to early stalling at the tips and along
the trailing edge of the nlbhly swept-back.and tapered
wing, The primary purpose of the ﬂresont investiga-
tion was to determine the effects .of a- leadlng -edge
Llphslieh lnstall°d for improvement of -the stick- flxed
longitudinal stability and to®determine .in three-
dimensional ;flow the fea8101lltj of an arrangement
designed to eliminate the severe elevon up- float1n5
tendencies (and the reaultﬁng stick-free instability)
at high angles ‘of atta This arrangesment consisted
of a free-= floatlng "Illpner" linked to an elevon tab.
The flipper, detached from the outboard end of the
elevon, was intended to respond readily to the forces
causing the elevon up-floating tendency. Upward 'deflec-
tion of the flipper:'would cause upward deflection of the
elevon tab, thus reducing the up-floating: tendency of
the elevon itself. The arrangement was -investigated to
some’' extent in two dimensional flow ' in ‘the Langley
stability tunnel and the results:-were nresented in
reperencv 2.. 0n the basis of these results, an elsvon
incorp oratlnv the flipper device was 1qstallmd on a
1/7- scale semispan model to be. tested with a reflection
plane in the 19-foot preSDura tunnel,. . The semispan model
was selected ln order to obtain the 1nformation at a
relatively high Reynolds number and a low Mach number.
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as follows:
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rolling moment. gbout center of gravity, positive
when tending to depress right wing

yawing moment about center of gravity, positive ¢
when tending to retard right wing

elevon hinge moment, positive when tendlng to
defleet elevaon: down ‘

total pressure

v i (* '3
semispan wing area (140.32 sq ft on model) \4mn3;ﬁﬁmiﬂi

-

semispan of wing (12.29 ft on model); in pb/2V,
b refers to complete Span

mean aerodynamic chord of 1nc (5 73 £t on model)

.airspeed

elevon span (l..53 £t on model)
elevon rootrmean-square'chord (0,552 ft on model)

rolling wveloclty

free stream

duct entrance

slot inboard station - il e , ‘
slot outboard station

elevon

tab N ‘ |
flipper :
pitehScontROL
flap

landing
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MODEL AND TESTS

Tunnel Installation

The 1/7-scale semispan model of the XB-35 airplane
was mounted in the Langley 19-foot pressure tunnel in
conjunction with a true reflection plane. A gap of
approximately 3/32 inch between the root sSection of the
model "and the reflection plane was maintained for the
tests by means of an automatic telescoping mechanism
within the model., The model was mounted on a two-support
System with one strut exposed to the air stream and the

“other strut within the structure comprising ‘the reflec-
tion plane. The general arrangement of the model instal-

Sl

lation ig shown in figures 1 and 2,

Model

' The subject model incorporated some of the -latest
design features of the XB-35 airplaney The aspect ratio
was 7.36 and the taper ratio li:1. NACA Symmetrical sec-
tions were used: 65(318)-019 section at the root, and:
65,3-018 at the construction tip. The wing was tW1sted
about the 25-percent-chord line to* give Li° ‘geome tric
washout. The dihedral and sweeppack of the 25-percent-
chord line were 1© and 23°7!', fespectively, instead ‘
of 2° and 21°56' as in reference 1, Plan and elevation
views of the model are given in f_éure x|

The entire trailing edge of the wing was made up of
control surfaces: a lift flap at the root, an ‘elevon -
intermediate, a small fllnper immediately- outooard of the
elevoen, and a pi beh-comtrol fWap at the tlD.

The llft or landing, flap (flg. L) was of the - Spllt
type modified to-carry a portion of the trailing 'edge of
the wing with it when deflected. It was approximately
22 percent of the chord and extended from 3,60 to
38.59 percent of the semispan, 'For the present tests,
the flap was elther deplected i ok reuracted.

The pitch-control flap, located at the wing tip in
order to realize the maximum momént arm due to sweepback,
extended inboard to 78.6l. percent of the semispan, It
was of the plain, sealed type, w1th approximately constant

1 (\.‘.\T?TT\}??TT TALD
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chord. Designed for upward deflection to 550 to provide
trim in pitch, the pitch-control flap was deflected
during the tests only when the landing flap was deflected.

i

he settings were 09, -10L.1°, and -3l,.1°. Details are
iven in figure 5.

Q

{

0

The elevon installation consisted of an 18-percent
(approximate ) chord sealed internally balanced elevon
with an overhang 10.6 percent of the elevon chord., The
elevon extended from 38.23 percent to 75.89 percent along
the semispan., It was equipped with a 25-percent-elevon-
chord full-span tab divided equally in two spanwise
sections, :

Just outboard of the elevon and having a span approxi-
mately 1/16 of that of the elevon was the so-called
flipper, It consisted of a straight-sided unbalanced and
unsealed surface with a 25-percent-chord full-span tab.
The flipper was connected to the elevon tab through a
linkage extending along the elevon hinge line so that the
flipper and elevon tab deflected as a unit independent
of elevon deflection. The unit was statically balanced
and arranged so that the flipper could be connected to
either half-span or full-span elevon tab or disconnected
to float by itself, The linkage was such that the elevon
tab deflected upward as the flipper floated up. It was
possible to obtain only two.linkage ratios of flipper
to elevon tab, namely 2:1 and 1:1, The flipper tab was
linked so as to deflect oppositely to the flipper with
a linkage ratio of either 1:1 or.1l:2. The flipper tab
could also be locked at a given setting. Elevon and
flinper details are given in figures 6 and 7. For these
tests, the elevon had a deflection .range of. I20° and the
flipper had a deflection range of -+18°, :

The seal across the balance was koroseal-impregnated
voile of sufficiept length .to avoid tautness:at -the
extreme elevon deflections. The elevon balance chamber
was divided into four gpanwise units by three elevon-.
support brackets containing bearings, to help reduce
friction caused by lack of rigidity. * Copper .tubes were
located within the balance chambers to record the pres-

sures across the seal of the balance.

Elevon hinge moments were measured by a resistance-
type. wire strain gage located approximately midway along

CoNFFETTIAL
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the elevon span. Hinge-moment measurements are believed
accurate to within approximately ACH = #0.00L. The
elevon deflection was adjusted by remote control. The
positions of the elevon and of the inboard half-span
elevon tab were indicated by NACA control-position indi-
cators, It was possible to determine the position of
the outboard semispan elevon tab only when the inboard
and outboard tab sections were oderat d as a unit.

fiae leadlné edve slot extended from’ 7h to 9l . Dercent
of the semispan., For most of the tests the slot was
opened only when the landing lap was deflected. Slot
details are given in figure 8 and the installation is
shown In figure 3. ,

For some of the tests a split rudder was installed
on the model. The rudder was composed of metal plates
extending practically the full length of the pitch-control
flap on both the upper and lower surfaces and held in
place by wedge blocks to a total included angle of 120°.
Split rudder details are shown in figure 5. >

The duct entrance at the leading edge of the wing
and the-‘duct exits immediately forward of the landing
flap were. simulated on the model. Provision was made
for measurlng the quantity of air through the duct by the
use of static and shielded total-head tubes at a station
in the duct ' entrance. '

Tests s
The subject tests of the 1/7-scale semispan model

of the XB-3%5 airplane were made in the Langley 19-foot

pressure tunnel with the air in the tunnel compressed to

a density of approximately 0.0055 slug per cubic foot.

The Reynolds and Mach numbers at which the tests were -

made were approximately 7,500,000 and 0,12, respectively.,

reliminary tests.- Because of the possible: effect
of air flow through the induction system on elevon hinge
moments, preliminary tests were made with the ‘duct ex1t
doors, both deflected and neutral, Through the- 1imited
range available for control of internal air flow, the
effects of the difference were negligible, and the actual
tests wereﬁmaae thh the duct exit doors 'set ‘at neutral.

. '» n_@v—arwv—\-n- £ T
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Figure ¢ presents the resulting variation with angle of
attack of the ratio of duct entrance velocity to free-
stream velocity, Vi/V,.

In order to determine the effects of leakage between
the wing-root section and the reflection plane, several
tegts were made with the end gap sealed by flexible sheet
material, On the basis of these check tests, it was
de termined that end leakage had negligible effect on the
1ift and stalling characteristics of the model, The
tests discussed in the remainder of the report are those
made with the gap unsealed.

To determine the effectiveness of the elevon balance
seal, the region immediately above the upner-surface
vent was subjected to a pressure greater than atmospheric. -
The effectiveness of the seal 1s expressed in terms of
the "leakage factor," which may be defined as the ratio
Pi- Py

Peg =Pl
)
above the seal, pp 1s the pressure in the chamber below
the seal, p is the pressure ,above the uprer-surface

;- Where p; 1s the pressure in the balance chamber

vent, and p, 1is the (atmospheric) pressure below the

lower-surface vent. Fcr the model seal arrangement used
in the tests, the leakage factor was apvoroximately 0.96.

Lift and stalling characteristics.- Model stalling
characteristics were determined from observations of
tufts of wool yarn attached to the upper surface of the
wing at 20, 30, L0, 50, 60, 70, 80, 90, and 95 percent
of the wing chord and spaced approximately 7 inches
spanwise, ' Tuft surveys were made with the landing flap
and pitch-control flap neutral, leading-edge slot open
and closed, and with the landing flap deflected [;3.3°
for several pitch-control flap deflections, slot open
and closed.

The effects of the leading-edge slot on the aero-
dynamic characteristics were investigated. Except for
these tests made specifically to determine the effects
of the slot, the slot was generally closed throughout
the tests with landing flap retracted, and open during
the tests with landing flap deflected., Some tests were
made to determine the effect of pitch-control flap
deflection on the air flow through the slot. Racks of
one static-and three total-head tubes were placed in each

CQIFIDENTIAL
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of two ssctions in the slot exit to measure the air-flow
velocity and pressure rsco ery at the exit of the sloit.

The effects of fixed transition were noted for a
few tests by affixing a 0.032-inch diameter wire on the
upper surface of the wing at each of two positions,
15 and 3 percent of the chord along the complete semispan.

Longitudinal stability and control.- In order to
obtain general elevon- and tab-effectiveness data, a
series of tests was made in which the half-span and the
full-span elevon tabs were set at different. angles for
various elevon deflections through the angle-of-attack
range. During these tests the elevon tab and the flipper

were not linked together.

With the slevon tab linked to the flipper and the
combination allowed to float freely, tests were made
at various elevon deflections through the speed range,
using different linkage ratios between the flipper and
the elevon taeb and between the flipper and the flipper
tab. Both the half-span and the full~span elevon tabs
were used 1n these tests. The tests were planned to
determine a combination of variables that would give the
best improvement in control-force characteristics, The
combinations tested are listed in the following table:
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For some of the tests the elevon tab was discon-
nected from the flipper and allowed. to. float freely with
and without "cords" at its trailing edge,
actually splines consisting of.balsa strips 1/16 inch
high and 1/8 inch wide extending along the complete

span of the elevon tab.

~CONRTDENTIAL-
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The cords were
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RESULTS AND DISCUSSIOHN

Data and Corrsctions

All results were reduced to standard nondimensional
coefficients so that the results apply .tol'a comple te-
span wing. ..Moments were computed about a center-of-
gravity location at 21.7) percent of the mean aerodynamic
chord and .58 perce nt mean anrodynamwc chord above the
oot chord line on the Ppasis of ;the latest design informa-
tion received from the contractor. (The horizontal loca-

“tion eorreSpondsiaro 25 percpnt mean aerodynamic chord
. based on the specifications of reference 1.) The cor-

rected results are presented in graphical form. .The
corrections applied to the data are described as follows:

A stream angle correction determined from surveys
made with the reflection plane and strut falring in
nlace wéas apnlied to the angle of attack and the drag
coefficient. In additlion, an empirical blocking correc-
tion (reference %) was apnlied to the dynamic Pressure .
No tare corrections were agpplied to: the LA b s nalc,
or pitching moments for the effects of the drag and
interference of the model support system. Increments
in coefficients due to control deflections may be con-
sidered correct, negleécting small changes in tare values
Gibist aie) their deflectlon.

Je t- bounaaﬂv dhterference corrections were, applied
to . the- - sngle- of attaﬂk, drag coefficient, and rolling-

‘and yawing-moment coefificients, These corrections were

caleulated by methods ‘similar to those outlined in
reference li. No jét-boundary corrections were applied
to the 1litt, pitching-momsnt, and elevon-hinge-moment
coefficients,., 'Rolling- and yawing-moment coefficients

-measured with the elevon neutral were used as tares in

order .to'make the net rolling- and yawing-moment coef-

ficiénts equal to zero when the elevon deflection was
czero,: The complete corrections to the gross data are

as follows:

e A
o’ G Gl
CD CD%‘I‘OSS o= 0.0185 T
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"Effects of Fixed Transition

The results of tests made with transition fixed on

the upper surface of the wing are presented in figures 10
through 1li. ~ Although the cnafavterlstlcs of the wing
wi th transzuidn fixed at 15 percent of the chord differed
only slightly from, those of the wing with natural transi-
tion, the .differerices in the case of the wing with-transi-
tion fixed at 3 percent of the chord were appreciable.,
The differences included increased drag coefficients,
decreased maximum 1ift coefficients and lift-curve slopes,
reduced pitching-moment-curve slopes, and increased

elevon vo-Ploatlnn tendencies, Although the 3-percent
transition represented an extreme roughness condltlon
it appears that results of the present' tesfs, the
majority of which were made with natural transition,
may be somewhat optimistic.,

Effects of ueadlﬁpéE dge Slot-
The results of force tests with the slot open and

closed are presented in figures 15, Ve 17, andilo
In general, ‘the effects of the slot on the aerodynanic-
characterlstlcs were very" small. With landing and i
pitch flaps retracted, an increase of only 0.02 in'‘the -
maximum 1ift” CO°fflblenu Wwas obtained by opening the '
sloty -angd 1ong1tud1nal stability near maximum 1ift was
1nﬂreased Sll”ht1y The: sSmall: inctRease in drag coeffi-
cient at low values of 1ift coefficient is a minor con-
81derat10n ingdmuch as the™ slot on the alrmlane will
Drobablv remaln closed at high speeds. For the landing-
flap deflected conditions, ‘similarly slight beneficisdl
effects of the slot were shown with the pitch' flap
neutral but were not apparent with the pitch flap
deflected -1l,1% and =5l[,1%¢" 7 ;. . :

The results of the stall s'tudies are presented in
figures 19, 20, and 21, With the :landing and pitch flaps
retracted, the stall with slot closed began at the outboard




end of the elevon and ﬁro5r85aed inboard and outboard
until :at maximum 1ift the outer 75 percent of the wing
was ‘stalled, . The stall pattern with clOt open was
practically no different, sxcept that small stalled
region was noted behind the outboard end ot ithe Slot "aib
Yow 11Fft coefficients., Except for stalling on the
deflected flap itself, the stall pattern with flaps
deflected was quite similar tec that with flaps retracted
and . 4id not vary appreciably with nitch flap deflection.
As intthe case of the retrac+ed flaps Ghres Shalling
characteristics with landing flap deflacted 1i3.3° and
pltehs filap aeflected -3,.1° were °ssent1a¢1y unchanged
by the 1eagln¢~ecra slot.

It has been shown in reference 5 that a slot. span
of aUDrOXTmatelY 30 to 50 percent of the wing span is
needed in order to: afford appreciablé relief from tip-
stalling difficulties .on.this type of swept-back tail-
less alrplanes The vresent slot is conswderably smaller
(about 20 percent) and would therefore not bé- expected
to yvield much improvement, although its effectiveness
; mlzht possibly be 1ncreased somcwhat by a change in
' 8panwise location. Moreover, the absence of any notice-
_able flow ‘improvement over rhe region behind the slot

as indicated by the tuft studies suggests the possibility
of imperfect aerodynamic design of the slot entry.: As
shown in reference §, difficulties of this nature.
. obtained with similar installations have been relieved
by modification of the slot entry, In:its present con-
figuration, the slot has little effect on elevon hinge
Toments (flés. 17.end 187).

The effect of pitch-flap deflsction on air. flow
through the leading-edge slot is shown in figures 22
and 2%+ The air-flow velocity at both the inboard and .
outboard. survey stations decreased with upward pitch-
flap deflection, although the variation was greatér at
cthe eutboardustations  The wvariaotion ln slob exlf:
pressure-recovery coefficient with pltch-flap deflection
was small and did not indicate any distinct trend,

Lonbltud-ual buablllty and Control
Blevon fab characteristics,~ Basic characteristics

of the outboard half-span and the full-span elevon tab
aré’ presented in .figures 2u 25,786, and 27 As .shown
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by the figures, tab’effectiveness is markedly decreased
at qe higher 1ift coefficiernts, particularly .in the case -
of the half-span tab, which is on the outhoard portion

of Lce clevon. This would indicate that if a half-Span
tab were to be used, the inboard tab would be more
desirable,: It is. seenh also: that tab deflection causes
considerable. change in pitching moment, especially at - i
high or moderate negative elevon deflectionss At ! v
bg = -10° with landlng and pitch flaps fully deflected,

for examnle, a. chanbe of full-span tab setting from 0° 2

to -10° at Cz 0. o »causas as much Qhange in pitching-~' ‘"
moment coefficient.-as: aoprox1mauely -6° or _?o of elevon
deflection. The effect of tab deflection on pitching

moment is less pronounced, but still appreciable, at’

higher 1ift coefficients. _ B g Gt

Longitudinal characteristics with elevon tab ol Ay
neutral .~ Curves-of " a, Op, 'and  Cy ,apainsx-'CT' are " =
neusral fy €

shown - in fibuves 28 and 29 for the model NltD e levon: tabs
r@uural. The Dltchlng—moment curves, plotted for g '

rather éxtrems. forward center- of-“rav1ty p031tlon, do..

not exhlblt the pronounced unstable slopes’at high 1ift
coefficients shown .in most of the previous test results

for this d°31én comghued for: more - reﬂrward center—of- %
gravity DOSlt}OQS-;ﬁ‘< : oy : 5

The resuIFs's%oﬁ a+ W1tq landing’ flap both
racted and dnflecued the hinge-moment coefflclents
at cnnstant &) 1ncrease rapidly in & negatlve dlrectlon
at angles of a%tack approaching maxdmum T g demonstrating
in effect pronounced negative values of the. hlnce-moment

parame ter cCh Aot at nlﬂh Lift coefflclents._ It is g_q;u

shown in reference 2 that this value ;must be e*“her zero
or positive for all angles of attacg Ain the flight rdnge
in =order to ‘eliminate the control~¢orce reversal .
encountered in the Tlisht tests of a flying model oF thex
XB-35 airﬁlane made bv ﬁort%“Oﬁ Alrc¢aft Irc. 5 ' '

Tn&smuch asia zero or posi i tive value of 5Ch /5a

betoiens a stable control-force. variation.only for a

stable varlatlon of -elevator ang zle with* alrsneed inspec- |
tion of these hinge-moment curves alone, does_not suffice. .
for the determination-of ranarvin empnt-prex'dtng ¥ :
satlsfactory control - opda-chafactewﬁstlcs.z Curves of..

elevon deflectlon and slevon hinge -moment fov trim through :
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the speed range are shown in figure 30 for several
center-of- 5raV1tv locations covering the probable
operating range for the alrplane.

E mination of t“v curves of elevo
deflection and hinge-moment variations with 1ndicated
airspeed,  the alrplane weight was assumed to be
160,000 pounds.” '‘Hinge-moment coefficients for trim
(zero pitching moment) were shown in preference to con-
trol forces because results independent of both mechanical
boost and trim-tab adjustment are thereby made possible.
For practical purposes, a positive slope of the curve of
hinge-moment coefficient against airspeed over any portion
of the curve may be con31dered gd -indicating. ex °
unsatisfactory control-force variation (from trim) at

.L.L.L L;J.J.U L,L

. the airspeeds in question,: As indicated in figure 30,

the variation of'control “ércn with al”Sﬁeed for. the
alrblane with zero elevon—tab deflection 1Is pnstable at
low sneeds.

Lonvltudlnal charaoterlstﬁcs with tab- ~-flipper arrange-

enb = r7+ﬁn¢f«—mCﬂ°ﬁ and hlinge-moment data are shown
in figures 31 through L6 for the tab-flipper arrangements
by means of which 1mprovement of the. control~forecs
characteristics was attempted. Curves of elevon deflection
and elevon hinge moment for trim through the speed range
are shown 4n figures 17 through 54 . for several conditions
of*interest. AlthouCh none of the:combinations tested
showed comple tely satisfdactory characteristics, it may
be ‘seen by comparison of figure 350 with flgures L7 to 53
that some arrangements of the tab-flipper combination
afforded'noticeable imnrovement in the control-force
‘characteristics. Eoci llnxage between the elevon
tab and - the flloper téte = ) appeared best in this

respect, provided the flipper received some boost in

the Iorm of flipper tab action, The greatest improve-
ment with this direct linkage was obtained with maximum
upward flipper deflection limited to -7.5° and a

1l:1 ratio between the flipper and flipper-tab deflec-
tions ZGtF = -08p as shown in figure L7, or a 2:1 ratio

of flipper to flipper-tab deflection <6tF = '§6F> with

no =7.5° limitation.to upward flipper deflection, as
shown in figure 8. For these two-.combinations,
satisfactery control-force variations. are indicated
throughout the speed: range 1nvest1gated ‘exeept for the

=3l 10 pitch-flap setting. ..As:shown in figures 39 and It
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the motion of the flipper-actuated elevon tab in the
direction required for improvement of the control ferce
characteristics is congiderably reduced when the pitch
flap is deflected -34.1°, It is believed that inter-
ference between the piteh flap and the flipper: causes a
change in flipper flcating characteristics, but the test
data did not permit further analysis of; this effect.
With the flipper tab held neutral (fig. 119) or with .a
1:1 ratio of flipper' to flipper tab and no =7.5° upward
flipper deflection 1limitation (fig. 50) the improve-

.ment was less noticeable than that shown in figures L7
and 48.

As shown in figure 51, the elevon- tab did not pro-
vide adequate improvement when linked so as to deflect

]
1° per 2° flipper movement (84, = 506p] with no flipper

‘tab action, A tab extending over only half of the
elevon span was found inadequate with even the direct
linkage (figs. 52 and 53). In this respect, the inboard

+half-span tab appeared slightly more effective than the
outboard tab. ' : ) : s

Wherever the tab-flipper action caused an improve-
ment in hinge-moment characteristics it also caused a
reduction in stick-fixed stability as indicated by the
variation of elevon deflection with airspeed. This
effect is a result of the large pitching moments introduced
by tab deflection and is inherent in the nature of the

. arrangement., ‘Although an unstable elevon-deflection

variation+-accompanied by a stable control-force variation
might. not. be dangerous (the range of elevon movement
involved,assuming a mechanical advantage d8g/ddg = 0.729
and a -eontrol-column length of 22 inches, corresponds

to slightly more than a 5-inch’ travel .at the. top -of
control column), it would nevertheless be undesirable

.and might constitute a significant objection to the use

of the tgbrflivpper device for improvement of the control

Data_are presented in figures S5l to 59 for tests

‘in which: the tab was allowed to float freely with no

fl ipper . connection. : Elevon-deflection and hinge-moment
variations with airspeed for these conditions are shown
in f£igures 60 ‘and 61 and indicate -that the plain tab did

not ‘have sufficiently high up-floating: tendencies to

cause <the. desired change ‘in hinge-moment characteristics.

DENT
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With splines at the trailing edge (to increase the up-

’finetlng tendency of the tab) the improvement was marked

but not as great as that ooualﬁad with the best tab-
fllbuer combinations.

Lateral Control

In order to indicate the possible influence of the
free-floating tab-flipper combination on lateral: control
characteristics, curves of rolling-moment, yawing-moment,

*and elevon-hinge-moment coefficients against angle of

attack are shown for a range of elevon settings in
figures 62 through 67. These curves are Drnsant ed only

for the locked elevon tab (éte = 0) and for the direct
1nkaée of elevon tab and flipper tab to fllpper
(6t Bp = —6tF The. results are therefore not
% I

directly applicable to the best tab-flipper combinations.

‘Although some of the hinge~moment data in these
curves are .rather erratic, making analysis difficult,
some comparison is possible between lateral control
characteristics with tab fixed at étn = 0 and with the

tab-flipper comolnaulon floating freely. mstlnated
helix angles -and -control forces are shown in ‘figures 68
and 69, ..In obtaining these curves, &g = 0. Wwas taken
a’s thé'nhutral setting. The actual neutral setting in
flight -would ‘bé that required for longitudinal trim and
would vary with -center-of-gravity position, power
effectsgcetc. The helix angle was computed as

& /A -
2V C% s
damping coefficient Czp, The airplane weight was again

where a value Of 0.1467 was used for the

considered to be 160,000 pounds and no mechanical boost
was assumed. ipge—moment coefficients were corrected
Tor~the e;fsctlve change in angle of attack over the
elevon due bto rolling, bUb the influence of the small
additional change in effective angle of attack at the
flipper (because of ‘the more outboard location of the
flipper relative to. the elevon) was neglected. ‘“lthough
it would not be oosslble to determine the effsct of this
factor without flipper. and tab hinge-moment data, it was
assumed that the effect would not be very great, inasmuch
as the maximum differencs. 1n effective angles of attack
for ‘the cases presented in figures. 68 and 69 would. be
aporox1mately 0 u

* %Jggugﬁf
7] A QOOITI7
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Comparison of figure 68( ) wwth 69(a) and
figure 63(b) with 69(0) shows that this tab-flipper
arrangement caused overbalance at small deflections,
and a reduction: in rolling effectiveness. An explana-
tion.for these effects may be -seen in the nature of the
slevon tab behavior at constant angle of attack.
Inasmuch as the elevon tab and the flipper are designed
to operate.as a unit independent of elevon deflection,
the elevon tab tends to trail as the slevon is de-
fleeted, thereby act‘”” as el ancing tab. - This tab

a

..

)

a4 ancing

action is shown in figu L3(a) whers for the same
arrangement and conflgur tion:as that of figure 69(b)
it may be seen that at a = 12°, elevon-tab deflec-
tion changes from 0° to 2,3° when the elevon is
deflected upward from 0° to =59,

O \N W

The effects of this balanecing- - tab action, which
apparently caused the reduction in pb/2V as well as
the overbalance, are illustrated more directly by the
curves of hinge-moment and relling-moment coefficients
plotted against elevon deflection in figure 70. As
shown in this figure, the slope éChe/éée is positive

at small elevon angles with the tab-flipper combination
floating freely. Although tendencies toward overbalance
would be present with other tab-flipper combinations,
actual overbalance might not exist, particularly if the'
neutral elevon settings were not in the v101n1ty ol

8g = 0°. The irregularities introduced in the varlatlon
of lateral-control force with control-whesl deflectlon,
however, might nevertheless be Lnd931rablv.

SUMMARY OF RESULTS

, The -significant results.of the 19-foot, prQSSure-
tunnel tests of a 1/7-scale semispan model o6f thHe ~
XB=35 awrnlane may be summarlzpd as followsz: -

sla,The present leading-edge slot did not aonear
to be adequate provide oubqtan+1al vel et of wgtl cli—
fixed instability introduced by early. tip. stalling on the

tapered, swept-back wing Moﬁvflnatlon of the slot entry
and an increasepln STt mau aJpeared aeSArable.

(o ot
©

Sq The e1evon tab fllp)er ar rangemant used in tﬂe

MOdel,testsAaﬂoear@d oapable ok nrov1d1ng aoprec1able

'_LA.LJ
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imprevement in static longitudinal. control force char-
acteristics over "those with no tab-flipper device.  Two
of the combinations tested resulted in stable variations
of elevon force with airspeed for all conditions except
that in which the pitch flap was deflected —5&_,10.

These combinations:were: (a) direct tab-flipper linkage
(6tg = 8pdh 1:1 ratio of flipper to flipper tab

(6tp = =6p) with a -7.5° limi

flipper deflection; and (b
(6tg = GF) 2:1 rable ol 1

3
3 t to maximum upward

) direct tab-flipper linkage
lipper to flipper tab

(otr —‘~26ﬂ) withott the -7.5° upper 1limit to flipper

deflection.

3. When the flipper device was used with a half-
sn“n tab, the inboard half-span tab was found to be
s1wwhtly more- effective than the outboard half, Neither,
however, oroducpd adequate control-force improvement.

li. The beneficial effects of the tab-flipper device
on control force characteristics were accompanied by an
undesirable decrease 1in stick-fixed stability, because
of the pitching moments produced by the tab.

5. Thé“usé'bf a plain elevon tab free-floating
independently ef the' flipper did net result in. the
desired improvement of control force characteristics.
Improvement was noted wheh the tab floating. tendency was
increased by the installation of trailing-edge "cords,
but the device was not as effective as tne be tter tab-
flipper combinations,

6. At a given angle of attack, the action of the
elevon tab in floating (with the flipper) independently of
elevon deflection is similar to that of a balancing tab.,
This tab action causes a decrease in rolling effec-
tiveness and may also lead to undesirable lateral




control force characteristics, possibly causing over-
balance in certain conditions.
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FIGURE . LEGENDS

1 :
Figure 1.- —-scaTe'semispan model of the XB-35 airplane

mounted with a reflectlon plane in the NACA-Langley
19-foot pressure tunnel,

(a) Front view,
Figure l.- Concluded.
(b) Rear view,
| Fizure 2.- Arrangement of the I7%-scale XB-35 semispan
model and reflection plane in the 19-foot pressupe.

tunnel, ; Sk 8

Figure 3.- Plan and elevation view of 1/7-scale
XB-3%5 semispan model, e A B R e

Figure li.~ Details of landing flap;l/7-scale XB-35 semi-
span model,

Figure 5,.,- Details of pitch-contrél flap and rudder;
1/7-scale XB-3%5 semispan model,

Pigure 6.-.Details.of elevon; 1/7-scale XB-35 semispan
‘ & F Kt o model. .

Figure 7.- Details of flipper; 1/7-scale XB-35 semispan
model,

Figure 8.- Typical section of leading edge slot.
1/7-scale XB-325 semispan model,

Figure 9.- Variation of duct entrance velocity rati o
with angle of attack. . 1/7 scale XB-35 semispan model.

Figure 10,- Effect of transition on aerodynamic characs
ternstlcs. 1/7 scale XB- 55 semlspan model}; . éfz =

Br) * OO. slot closed; D 02 7 By = 0°; flipper
locked; R ¥ 7,500,000; M &' By 12:

1 ]\\!f‘\!]
Ul “3\}_.
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FIGURE LEGENDS - Continued

Figure 1l.- Effect of transition on aerodynamic charac-
teristics. 1/7-scale XB-35 semispan model; Bpy. = OO;

S = 0°; slot open; B = 0°; flipper locked;
R =~ 7,500,000; M &~ 0.12.

(a) 5, = 0°,

Figure 11 .- Concluded.
(b)) 65 2kan®,”

Figure 12.- Effect of transition on aerodynamic charac-
teristics., 1/7-scale XB-3%5 semispan model; 6fL = 41% 59

Op g = =3l 100 By = 0°; flipper locked; slot closed;
R = 7,500,000; M ® 0,12,

ta

(&) o =t D2

Figure 12.- Concluded,

(b Y 85 =i=20%;

Figure 15.- Effect of transition on aerodynamic charac-
teristics. 1/7-scale. XB-35 semispan model; B, = 13.3°;
6fp = -3).,19; slot open; 6te = 0°; flipper locked;
Ri7,500,000% M- Gl

(8) &657= 0%

Figure 1%.- Concluded.,
(e =1nint,

Figure U= Effect of transition on aerodynamic charac-
terist;cs. 1/7-scale. XB-35 semispan model; Ofn = hB.BO;
slot open; 65 = 09; Ot
R = 7,500,000; M = 0.12.

0°; flipper locked;

g =202
(a) £

CO NEIDENPFAT,
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PIGURE IEGENDS - Continued

Figure 1lli,+ Concluded. _
) (b) 5, = -1L.10,

Figure 15.~ Effect ef ‘slot on aerodynamlc charac-
beristicss 1/7 scale XB-35 semispan mpdel §fl

= 09, HAE. = 0 o ! .
Gfp 0 Og F" GEa s = b 5teo =00 Blipper
lockeds R * 7,500, 000;:.M & 0,32

Il
()]
@)

Figure 16.- Effect of slot on aerodynamic charac-
teristics; 1/7-scale XB-35 semispan model, 6fz = 115 .20%

Op =it ing e 0%; Btg, = 0°; flipper locked;
R = 7,500,000 M < 0,12,

Figure 17.- Effect of slot on aerodynamic charac-
teristics; 1/7-scale XB-35 semispan modpl 6ry OO;
6f = 0% 5, = 0% Bf . g= D% Byt 0°; flipper free-
floatlng; R 57,500,000 M~ O.12.

Figure 18.- Effect of slot on asrodynamic charac-
teristics; 1/7-scale XB-35 semispan model, 6r, = e, 3°

i el e L - i
6fp f .§u.; : tei 3 ) ﬁteo . 15°; flipper free
floating; R % 7,500,000; M. ¥ 0,12,

Figure 19.- Stall diagrams of the. 1/7 scale semispan model
of the XB-35 airplane. Oy = 875 Bp = Bpr=00 = 0°,
8, = 0°, R ® 7,500,000, M = o.1a.-

Figure 20.- Stall diagrams of the 1/7 scale semlspan |
“model of the XB-35 airplane. 6f; = L,3.3° 5fp = —5h l
o e Sl 0°, R = 7,500,000, M = 0.12.

Figure 21.- Stall diagrams of the 1/7 scale semlspan model
of the XB-35 airplane, 5fL =245.59,06, =6p= 6t =
slot closed, R = 7,500,000, M * 0.12.

Fizure 22,.,- lLeading-edge slot exit-velocity ratios.
1/7-scale XB-35 semispan model; 8y = 8t _; = © = 0%

teo
flipper locked; R = 7,500,000; M = 0,12,

GANEIDENTLAT—
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FIGUAE IEGENDS - Continued

Figure 23%.- Leading-edge slot exit pressure-recovery
coefficients. 1/7-scale XB-35 semispan model;
B2 0k 0 =0 =.09; flipper locked; R = 7,500,000;

L el €eo
N sl 12,
Figure 2lL.- Full-span elevon-tab effectiveness, 1/7-scale
. XB-35 semispan model; 6fi =0fy 65 .= 0°; slot closed;
flipper free—floating; R = 7,500,060; NS @2
e
(o) Bt =05
Figure 2 .- Continued..-

Figure 2i .- Continued,

i o
(C) 65 -10 .

Figure 2&.-lConciuded.

(d) 8= -15°,

Figure 25;:'Fﬁiieépéhlelevon—ﬁab effectiveness.T”l/7-scale

XB-35 semispan model; éfl = L5 .37 Gree == -3l1 419 slot closed ;

flipper free-floating; R # 7,500,000; M = 0.12,
(495 0= 0°,
Figure 25;—'dbntinued.
(b) 8, = -5,
Figure 25.- Continued. |

(¢) 8 = -10°,
Figure 25,~ Concluded. L

()b =350
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FIGURE LEGENDS - Continued

Figure 26.- Half-span elevon-tab effectiveness. 1/7-scale
XB-35 semispan model; &g, = 0°; 6r, = 0°; slot closed;

étei = 09; flipper free-floating; R = 7,500,000;

(a) 8g = 0°.
Figure 26.- Continued.
(b) By = =5
Figﬁre 26,- Continued.
| (c) 8, = -10°.
Figure 26.- Concluded.
#a) 85 = =159,

Figure 27.- Half-span elevon-tab effectiveness, 1/7-scale
XB-35 semispan model; &r, = L3439 éfp = =5 .19: §lot
open; Bty = 0°; flipper free floating; R = 7,500,000;

Moz w0, 125

i
OV
O

Ca) O,
Figure 27.- Continued.
. (,b) 68\: -5o.v

Figure 27.- Continusd,

Figure 27.-.Conciﬁded.
E 0
(a) 8, = -15°.

Figure 28.- Effect of elevon deflection on aerodynamic
characteristics. 1/7-scale XB-35 semispan model;
sz Sl = 0°; slot closed; Gte = 0°; flipper

3
free-floating; S¢, = -0p; R 7,500,000; M 2 0.12.

C R A
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. " ;FIGURE LEGENDS - Continued

Figure 29.- Effect of elsvon deflection on aerodynamic
characteristics, 1/7-scale XB-35 semispan model;
o= (% e5C9 6fp.: -3L..1°; slot open; o s 0°;

= -8F; R~ 7,500,000;

flipper free-floating; GtF

M=~ 0,12,

Figure 30.~- Variation of elevon deflection and hinge-
moment with speed. XB-35 airplane, i g9

6tp = -0p; flipper free floating,

Figure 51.- Effects of free-floating outboard half-span
elevon tab and flipper combination, l/g~scale
O o

XB-35 semispan model; 6p; = 0% éfp = ; slot closed;

S OB Ot SerOpneCr) a0l 37,500, 000 BHEE Qe

Figure 32.- Effects of free-floating outboard half-span
elevon tab and flipper combinatéon. l/?—scaleo
XB-35 semispan model; sfl =3, 5%, 6fp =
slot closed; 8t ; = Go Bty T Oms GtF = ~0p;

R = 7,500,000; M = 0,12,
Flgure 35~ Bffects of free-floating inboard half-span

elevon tab and flipper combinatione l/Z—soale
XB-35 semispan model; Or, T dr = 0°; slot closed;

Btee — 075 Da = O Of o 0ms R = 7,500,000; M = 0,12,
Figure 3L.- Effects of free-floating inboard half-span

elevon tab and flipper combination, -1/7-scale
XB-35 semispan model; &6f; = L3.3°; slot open;

6teO == OO; Gtei = 6F; 6tF = —GF; R: 7,500,000; NS 0.12.

E ) o
(a) 5fp 7+fl .

Figure BA,:’Continued.

(b) 8¢

Ak

.flhtlo;

Figure 3lL.- Concluded. -
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FIGURE LEGENDS - Continued

Plgure 35.= Efféects of free- -floating full-span elevon
tab and Fllpper comblnatlon. 1/7-scale XB-35 semispan
model; sz =40%: 6f = (09; slot closed; Oty = OF;

5tm = 005 R & 7,500,000; M = 0.12,

Figure 36.- Effécts of free-floating full-span elevon tab
and flipper combination. 1/7-scale XB-35 semlspan
model; 6fZ = [43.39; slot open ; Gts 7 18P Oty = 0°;

R 2 74500,000: ¥ % 05124

(a) 6fp = TR (o

Figure 3%6,- Continued,
(B aer) = 21ly,1°

Figure 3%6.- Concluded.
el =0,
o

Figure 57.- Effects of free-floating full-span elevon tab
and flipper comblnatloﬁ. 1/7 scale XB-35 semispan
model; 6fz =40 Ofp Srar slot closed Gt = 1/26p;

5gp = 0% R '® 7,500,000; M = 0,12.
Figure 38.- Effects of free- floatlng full -span elevon tab

and flipper combination, 1/7-scale XB-35 semispan
model ; éfL‘= 13.3%; slot open; 6t, = 1/26p; GtF =G

R 375000 0805 " & 0,149 §
. (a) &
oy

i

~3.41°
Figure 38.- Continued.,
(B T6p. = Bl (19,
_ 5% ol
Figure %8.- Concluded.

o) =208
(e) £
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FIGURE LEGENDS - Continued

Figure 39 .-.Ef fects of free floathLr full-span elevon tab
and flipper 00@01natlon.\ 1/7—scaTe KB~ EQ semlsoan
modeld ; Gpy = 0 éfp'Z 0°; slot closed; Gt = OF,

Stp z.-1/26p; R £ 7,500,00@; 8. 0v12%
Fi”aveAtO ~ Bffeects of freé'floating full-span elevon tab

and flipper comblnatlon, 1/7-scale XB-35 semispan
model, Sfl = 1i3.3°; slot oven; Ot = 0P BLu = -1/26p;

= 7. 800,000 M =012, ‘

(a) 6fp = _51}‘?10.

Figure l.0.- Continued.

[l

(b) of -1@.15.

p

Figure l;0.- Concluded.

(c) Bp_ = i
. : o fp :
Figure L1.- “flect of free- float*ng elevon tab and
Illpp°r combination with flipper up deflection llmlted
to =7.5°, 1/7-scale XB-35 semispan model; 6fl =0~
S = oo; slot closed; Gt = Bpiubtos ~0n:
R T7.500Q, 080 W =0, 12 )

Figure lj2.- Effect of free floating elevon tab and flipper
combination with flipper up: defl@ctlon llmlted T e
1/7-scale XB-35 semlspan model ey =~ 1,3.39; slot Opel;

8t, = Op; dtp = -dp; R'® 7,500,000; M = 0,12,

' (a) ﬁfp = :5M.lo

Figure l12.- Continued.
(5)- 05l = S
b

&

Figure lj2.- Concluded.
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FIGURE LEGENDS - Continued

Figure 3.~ Effect df elevon deflection on aerodynamic
characteristics. Ol/?-scale XB-35 semispan model;
S, = 0°; 8r, = 07; slot closed; by = &p; Oty = -Op;

R-% 7,500, 0008 M o 012,

Figure llis- Effects of free-floating full span elevon
tab and flipper cgmbination. 1/7-scale XB-35 semispan
model ; sz = 15,3 ; slot open; Gte = Ops 5tF = —6F;
R = 7,500,000; M = 0.12,

\

ol ooy 2 -34.,1°,
Figure Lli.- Continued.
(b)) op s ~1iJ1%,

(c) 5f = Oo,

Figure [j5.- Effects of split rudder on floating charac-
teristics of free-floating elevon tab and flipper
combinations 1/7-scale XB-35 semispan model;
5r; = 0%; G = 0°; slot closed; 6t, = Op; Otp = -OF;

R & 7,500,008 M= .12,
Figure lj6.- Effects of split rudder on floating charac-
teristics of free-floating elevon tab and flipper

combination. 1/7-scale XB-35 semispan model;
6fl = 1,3,3°%; slot open; 8y = Op; 6tF = =0p;
e .

R ¥ 7,500,000; M ® 0,12,
o
(a) 6fD = "'5&-01 .
Figure lj6.- Continued;

L6 S
(b) 6fp el

Figure li6.- Concluded.



10 e MR No. L5L27
FIGURE LEGENDS - Continued

Figure h?.— Variation of elevon deflection-and hinge-

moment with speed: *XB<35 airplane, 6gg = Ops Oty = -Op;
Flipper and elevon tab oonoldatlon free floating;
- Maximum neégative g = ~7 :

0

Figure 8.~ Variation of elevon deflection and hinge=
moment with speed. XB-35 airolane at = 6b;

8tp = -1/26p; flipper and slevon tab comblnatlon

free 'floatlng.

Figure L9.- Variation of elevon deflection and hinge-
moment with speed:  XB-35 airplane, Gte = 8p; otF = 0

3

flipper and elevon tab combination free floating.

Figure 50,- Variatiom: of elevon deflection and hinge-

moment with speed. XB-35 airplane, 0t, = Op; Ot = -Op;
5 P) e Fs B B

flipper and elevon tab combination free floating.
Figure 51.- Variation of elevon deflection and hinge-

moment with Spend XB-35 airplane, O, = 1/26m;
""ofF;ﬁiQ fllbper and elevon tab comoanatlon free

gbe

floatlng.‘

Figure 52 - Varlatlon of elevon dellectlon and hinge-
moment with Speed.“ XB-35 airplane, 6teo . g
< i 0°; Btnm = ép,; flipper and outboard elevon

tab combination frée floatlng.

Pigure 55 .~ Varlatlon of elevonl deflection and hlnge-
moment with speed. XB-3%5 alrblane, OF g o= i
otei = Om; atF = ~Ops flipper and’ inboard ﬂlevon tab
combination free floating. G T, | L e

Figure 5l .- Effects of free~ floating - inboard half-span
elevon tab. 1/7-8cale XB-35 semispan model ; ofz.: 0°;

Op = OO; slot closed; 5t = Oof fllpper free floatlng,
p
gp = ~Om; R = 7, 500,000; M,~ e,
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FIGURE LEGENDS - Continued

Figure 55.- Effects of.free-floating -inboard hélf-span
elevon tab., 1/7-scale XB-35 semispan model;

5r; = 43.3°; slot épen; Ot~ = 09; flipper free
= -8pi.R = 7,500,000; M = 0.12.

(a) afp = "'5}4-'010‘

floating; 6tF
Figure 55.- Continued. .
Figure 55.- Concluded.

(c¢) Gf OO.

Figure 56.- Effects of free-floating full-span elevon tab.
1/7-scale XB-35 semispan model; op, = 0%, OF i

slot closed; flipper free floating; 5tF = -6F,
R = 7,500,000; M = 0.12.

Figure 57.- Effects of free-floating full span elevon tab.
1/7-scale XB-35 semispan model; AB 50 slot open;

~flipper free floating; 6tF = 6F, R = 7 500,000; M = 0,12,
(a) 6p,_ = 'BL 1
5
Figure 57.- Continued.
Flgure 57 ¢= Concluded. '
S B0
Figure 58,.- Effects of free—floatlng full-span elevon tab

with splines: 1/7-scale XB-35 .semispan model;
6fl = po; Gfb = 0°; slot closed; flipper free floating;

8ty = ~0p; R ¥ 7,500,000; M ¥ 0.12.
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FIGURE LEGENDS' < Continued

Fiéufe 57 —;uffeﬁts of free- flOatan full-span elevon
tab with .splines.’ 1/7 scale XD—SS sem¥span model ;
5p, = Lj 3°; 'slot open;:.flipper free floating;

GtF =1 =0mp Rom 7 500,000 M = 0.,32.
CaY e sl
fp 4
Figure 59.- Continued.
(b) af = "l).!_oloo

Figure 59.- Concluded.

(¢! = O
(c) Gfp: 3 At
Figure 60.- Variation of elevon deflection and hinge-
moment with speed. XB-35 airplane, 6tF-=7—6F;

flipper and elevon tab (without splines) free floating
separately. : :

'~ Figure 61.- Variation .of elevon deflection and hinge-

moment with speed. . XB-35 airplane, Reg ot el
flipper and“elevon-tab (with splines) free floating
separately.

Figure 62 o= Alleron ChaPaCteflSElcS with elevon tabs
locked. 1/7-scale XB-35 semispan model; 5fl = 0°

o = Oo; slot closed; flipper free floating;
8tn = =6p; R = 7,500,000; M = 0O,12.

Figure 63%.- Aileron characteVLQtlos w1th elevon tabs
locked, 1/7-scale XB-35 semispan model; b — ,3.3°

6fp = —BL-lO slot open; flipper free floatlng,
O .= =op; R %.7,500,000: M = @, 12.'__

Figure 6l .- Aileron cnaracteflstlcs with a free-floating
elevon tab and flipper combinatior. 1/7 Scale .
XB-35 semispan model; 6f; = 0°; 6fp = 0°; slot closed;

8t, = op; Stp = -6p;-R ¥ 7,500,000; M = 0.12,

em—rETTR L
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A
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FIGURE LEGENDS - Concluded

Figure 65.- Aileron characteristics with a free-floating
elevon tab and flipper combination. 1/7 scale

X B- 55 semispan model; Ofj = A) 50 Ofp = —pg 19, slot
ope

; 8¢, = dF; btp = -6p; R =7,500,000; M =0.12.

&

Figure 6o.¥ Aileron characteristics with a free-floating
elevon tab and fllpoer comblmatlon. 1/7-scale
XB-35 semispan model; = fps = -1,,19; slot

open; 6te = O 6tF = —GF, A= 7,580,000 - M "O 12,

Figure 67.- Aileron characteristics with a free-floating
elevon tab and flipper combination. 1/7-scale

XB-25 semispan model; &p; = L3.30; Of = 0°; slot open;
6te =203 6tF Si=0myte " =00, 000 M 2 0.12,
Figure 68.- Variation of estimated helix angle and lateral

control force with control-wheel deflection. XB-35 air-
plane with free-floating flipper. Gte =-09% Otp = -8,

(a) 8g; = 09; 6p = 0°; slot closed.
Figure 68.- Concluded.

(b) Gfl = hB.BO; 6fp = =3).1% alet open.

Figure 69.- Variation of estimated helix angle and
lateral control force with control-wheel deflection
XB-35 airplane with free-floating elevon tab and flipper
combingtion. éte = Op; 5tp = =OF. )

(a) 065, = 0°; shytls, 0°; slot closed.
Figure 69.,- Concluded.

(b) 65, = L3.3°; e, -31,1°; slot open.
Figure 70,~ Effects of free floating elevon tab.and flip-

per combination on lateral control characteristics.
1/T7-scale XB-35 semispan model. &f; = L3.3°;

S -3);,1°%; g = 129; flipper free floating;

-~
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(a) Front view.

L3181

Figure 1.- %%—scale semispan model of the XB-35 airplane mounted with a
reflection plane in the NACA-Langley 19-foot pressure tunnel.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
LANOLEY MEMORIAL ABRRONAUTICAL LABORATORY - LANOLEY FIELD, VA,
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(b) Rear view.

Figure 1.~ Concluded.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
LANGLEY MEMORIAL ABRONAUTICAL LABORATORY - LANGLEY FIELD, VA.
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Figure 2- Arrangement of the Yz-scole XB-35 semuispan model and reflection plone in the
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Figure & .-Details of pifch-control flop and rudder; Y7-scale XB-35 semispan model.
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Figure 7.-Details of flipper. Y,-scale XB-35 sermspan model.
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(a) Slot closed

Frgure 19~ Stall diagrams of 7he /// -scale semispan model of the XB-35 airplane. &, -0; 8e=6:=¢,_=0,
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Wl e, (b) Slot open

8.0, R=17500,000, M=0./2.
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(a) Slot closed

Figure 20 - Stall diagrams of the // 7-scale scmspan mode| of [he XB-35 air
Be 6, = 6,20, R= 7500000, M~0/2.
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