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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
TECHNICAL NOTE NO, 445 T

WIND-TUNHEL RESEARCZ COMPARING LATIRAL CONTROL
DEVICES, PARTICULARLY AT HIGH ANGLES OF ATTACK
VIII, STRAIGHT AND SEKEWED AILERONS ON WINGS
WITH ﬁOUHDED TIPS

By Fred E, Weick and Joseph A. Shortal
SUMMARY

This report is the eighth of a series of systematlc
tests in which various lateral control devices are com-
vared with particular referéhce to their effectiveness at
high angles of attack. The present tests were made with
rounded tips; one rather blunt and only s8lightly rounded,
and the other more slender with the curvature extending
well in from the end of the wing. Medium-slized and short
wide allerons were tested on both wings, and in addltion,
skewed ailerons were tested on the wing having the more
slehder tip. The tests, which were made in the N.i.0.4,
7 by 10 foot wind tunnel, showed the effect of the aile-
rons and the tip shapes on the general performance of
the wing, as well as on the lateral control and stablili-
ty characteristics. The hinge moments were not measured
but approximate values are given in the first repor% of
the series.

It was found that the general performance of the wing
with slightly rounded tips was somewhat_poorer than that
of a previously tested rectangular wing, but that the
performance of thé wing with tips having more extreme cur-
vature was slightly better than that for a rectangular
wing., Both of the aileron sizes tested on the wing with
slightly rounded tips gave lower rolling moments at high
angles of attack than the corresponding ailerons on rec-
tangular wings. Reasonably satisfactory rolling moments
at 2ll angles of attack that can be maintained by average
airplanes were given Dby all of the sbort wlde ailerons
tested with both tip shapes, and particularly by the saort
wide skewed alilerons on the wing having tips with extreme
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curvature. In general, the yawing moments were somewhat
smaller for the ailerong on the wings-with rounded tips
than Tor the corresponding allerons en rectangular wings.,

- - -INTRODUCTION o o o

rey - . oo

A serigs of systematic wind-tunnel. investigations,
one of which is covered by this report, is being made by
the National Advisory Committes for Aeronautics 1ian order
to compare vaFious lateral control devices, particularly
at high angles-of .attack,...The varlous devices are given
the same routine tests to show thelr relative merits in
regaré to lateral controllabllity and their effect on the .
lateral stability and on airplane performance. They are
being tested first on rectangular Clark Y wings of aspect
ratio 6, to be followed by wings with different plan forms
and also with such~variations as washout and aweepback
which affect 1atera1 stability. :

Part I of this series (reference l) deale with three
different sizes of ordinary allerons on rectangular wings,
One of. these -ailerons was of a medium size taken from the
average .0f a number of coaventional. airplanes, one wag oX-
tremely short and wide, and the other was extremely long
and narrow, All the ailerons were proportioned to give
approximately equal controllability with equal up-and-
down deflection at angles of attack below the stall, The
results were analyzed to. show the relative merits of the
three sizes of ailerons when set in the abhove manner and
also in accordance with two differentlal movemente, and
with upward movement only.:- ‘The narrow-chord ailerone
wore found toc be definitely inferior to those having me-
dium and wide chords in regard to the rolling momonts
glven g% high a_g;es Qr attack *

oot . P - .
bl R = - =

This report covers simllar tests of ordinary aileronn
on wings With two representative forms of rounded tips.
One of ~these 1s only slightly rounded, and tho octhor 1s
rounded more sharply, the curvature oxtending well in from
the end of the wing. Since .the narrow-chord allerons gavs
poor control moments at high angles of attack on rectangu-
lar wings, they were not tested on tha w1ngs with rounded

tips. R s B - . [Pt G i U e nlaiE S e S e am -

_%0ther work that has been ‘Aone. in this serieB_I; reporgea o v

in Parts Il to VIY, inelusive, under-reference 1,
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Skewed ailerons had previously been shown to be unde-
sirable on*wings of rectangular plan form (reference 1,
Part VI), so that the medium and short wide ailerons test-
ed on the wing with only slightly rounded tips were made
straight. On & wing haviang long curved tips, however, a
slktewed aileron would have a more uniform chord than a
straight aileron and might be expected to give better re-
sults. Hencs, the ailerons on this wing were tested w1th
hinge axes skewed 10° anda _20° In addiftion the medium ai-
lerons were tested with 0° gk ew. Each of the ailerons had
the same span, area, and average chord as the ones of cor-
responding width tested on rectangular wings in Part I.

APPARATUS

Wind tunnel.- The N.A.C.A. 7 by 10 foot wind tunnel,
which is Dbeing used throughout the enti;e_investigation,_
has an open Jjet and a singls closed return passage. The
tunnel, together with the regular balance and associated
apparatus, is described in detail in reference 2,

Modelg.- Inasmuch as previous tests (reference 1, Part
I) had shown that the moments caused Dy both right and '
left atlerons could be found separatsly and added togesth-
er to give the total effect of both with & gatlisfactory
accuracy, the present tests were made with the right alle-
ron only. Only two wing models were tested, one for each
tip form. Each wing model had a removable portion in the
right rear corner, as shown in Figures 1 and 2, a differ—
ent model of this portion of the wing being made for each
of the ailerons. The wing with the slightly rounded t1ps,
designated tip No. 1, is shown with the different allerons
in Figure 1. The wing with the more slender tip having
the curvature extending well in from the end is designated
tip No. 2, and shown in Figure 2, Both of the wing models
were constructed of laminated mahogany with a span of 80
inches and an aspect ratio of 8. The Clark Y airfoil sec-
tion was used over the entire span except for a slight
rounding &t the extreme tip, the chords of all of the sec—
tions along the span were parallel, and the centers of the
nose radil were all in one horizontal plans.
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TESTS B
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The tests were conducted in accordance witn the
standard procedure, and at the dynamic pressure and
Reynolds Number employed tnrougnout the entire serias of
1nves¢1gations on lateral control, (Reference l. ) The
dynamic pressure was 16, 37 pounds“per square foot, corre-

sponding to an air speed of 80 miles per hour at etandard
densisy, and the Reynolds Number was 609,000, based oan the
average chord,

¥orce tests Were made at angles of aftack up to 60
with the ailerons neutral and up to 40  with the right
alleron deflected up or down varlous amounts, The tests
wers nade at O° yaw with all deflections and at 20° vaw
ln certain cases, PFree~autorotation tests wore made %o
deternine the angle of jattack above which autorotation
was solf-starting at 0 yaw Wifth aileron neutral, Forced-
rotation tests were also made in which the rolling moment

while roliing wagbmeasurea at the rotational velocity cor—

responding to 2 7 = 0,05, the highest rate likely to le
caused by gusty ailr, and at angles of yaw both 0° anda -20°

hccuracy.~ The accuracy of the results presonted in
this report is the same as that obtained in Part I. It is
consgidered satisfactory for the purposes of ths investiga-
tion at all angles of attack except in the burbled region
betweor 20° and 25° where the rolling and yawing moments
are rolatively unreliabdle due to the critical, and often
unsymmetrical, condition of the burdbled air flow around
the wing. T ) TR T o T T s

L R

Ailoron movements.—~ From testg withr the single alle-~
rons deflected upward and downward various amounts, data
were ¢btained from which criterions were cemputed for four
aileron movements; the egqual up~and-do¥wn, average differ-
ential, éXtreme differentlal, and up~only movements,

These movements were tne game at those used in part I,
(Reference 1.) The reslative up~and-down displacements
with the two differential movements are glven in:Table I
and tLg 'assumed linkages to obtaln all of the movements

in Filgure 3. The deflection of the skewed aileronsg was
measured in a plaize perpendicular to the hinge axiag, anad
is slightly greater then the projected angle of deflection
in a longitudinal plane,
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TABLE I
SIMULTANEOUS AILERON DISPLACEMENTS

WITH ASSUMED DIFFERENTIAL ARRANGEMENTS

Average differential Extreme differential
(No. 1) (No. 2)
Upward Downward Upward Downward
displacement | displacement displacement | displacement
Degrees Degrees Degrees Degrees
0.0 : 0.0 0.0 " 0.0
10,0 8.5 10,0 7.0
80,0 13,0 20,0 12.0
30,0 15,0 30,0 14.0
35,0 15.0 40,0 11.5
50.0 7.0
RESUTLTS

Coefficientg.~ The force-~test results are given in
the form of absolute coefficients of 1ift and drag and of
the rolling and yawing moments:

= 1ift
C1, —-—-——-q S
_  drag
Cp 75
g,' = tolling moment
l g b s
Gt = yawing moment
nt =

g b S8

where S 1is the total wing area, b is the wing span,

and g 1i1s the dynemic pressure., The coefficients as given
above are not corrected for tunnel~wall effect. They are
obtained directly from the balance and refer to the wind
(or tunnel) axes., In special cases ia the discussion
where the moments are wmsed wlth reference to body axes,
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the coefficients are not primed. Thus the symbols for
the rolling and yawing moment coefficients about body axes
are O3 and Cn.

The results of the forced-rotation tests are glven,
also about the wirnd axes, by a coefficient representing
the rolling moment due to rolling:

- A
Ch = g b S

where A 1s the rolling moment measured while the wing is
rolling, and the other factors have the usual signifi-
cance, This coefficlient may be used as & measurs of the
degree of lateral stability or instability of a wing under
various rolling conditions. In the present case, it is
used to indicate the characteristics of a2 wing when it is
subjected to a rolling velocity equal to the maximum like-
ly to be encountered in controlled flight in very gusty
air. This rolling velocity may be expressed in terms of
the wing span as )

= 0,05

(\er
o'

where V 1s the air speed at the center section of the
wing, and p! is the angular velocity in roll about the
wind axis,.

Tables.~ The results of the ftests are given in Tables
II to XVII. Table II gives values of 01, OCp, 01!, and
Cn! for all control deflections at 0° yaw for the wing
with tip No. 1 and medium allerons, Table III contains
similar date for the same wing and alleron combination but
with 20° yaw. Tables IV and V are similar to II and III
but contain the data for the short wide ailerons on the
same wing, Table VI contains the results of the rotation
tests for the same wing. Similarly, Tables VII to XVII
give the results for the wing with tip No. 2.
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DISCUSSION IN TERMS QF CRITERIONS

For a comparison of the different lateral control ar-
rangements, the results of the tests are dlscussed in
terms of criterions, which are explained in detail in Part
I and briefly in the following paragraphs. By use of
these criterions a comparison of the effect of the differ-
ent control devices on the gensral performance, the lat-—
eral controllability, and the lateral stability may be
made, The values of the criterions summarizing the re-~
sults of the present tests are given in Table XVIII, and
the values for the standard and the short wide allerons
of Part I (rectangular wings) are included for compari-
S0 :

General Performance (Aileroms Neutral)

¥Wing area reguired for desired landing spesd.-~ The
value of the maximum 1ift coefficient is used as & crite-
rion of the wing area required for the desired landing
speed, or conversely, for the landing speed obtained with
a glven wing area. The maximum 1ift coefficient of the
wing with tip No. 2 was about the same as those for the
rectangular wings, but that for the wing witk tip No. 1
was Qefinitely lower.

Speed range.- The ratio Opmax/CDmin 18 a convenient

figure of merit for conmparison of the relative speed range
obtained with various wings. The wing with tip No. 1 had
e s8lightly lower minimum drag coefflcient than the rectan-
gular wings, and the speed-range ratio was about the sams,
The ratio for the wing with tip No. 2 was about 5 per cent
higher, i o

Rate of &limb,.,~ In order to establish s suitable cri-
terion for the effect of the wing and the lateral control
devices on the rate of climb of an airplane, the perforn-
ance curves of a number of typee and sizee of airplanes
were calculated, and the relation of the maximum rate of
climb to the 1ift and drag curves was studied, This in-
vestigation showed that the IL/DP at 0O = 0,70 gave a
congistently reliable figure of merit for this purpose.
Rounding the tips of the wings had no appreciabls effect
on this criterlion.
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Lateral Controllability (Maximum Assumed Aileron Deflection).

Rolling criterion.~ The rolling critericon upon which
the control effectiveness of sach of the aileron arrange-
ments is Judged is a figure of merit that is designed to
be proportional to the initial acceleration of the wing
tip that follows instantaheous deflection 6f the ailerons
from neutral, regardless of the alr spesd or the plan form
of the wing, Expressed in coefficient form, thie rolling

criterlon is o ' = G m el

_ [ S 2 B4 B M mte— g e T I
T P Gz 5 b2
- R Ry oL Ix

where ~ €3 18 the coefficient of rolling moment due to the
ailercns with respect to the body axis (which axls for the
wing elone is taken as the midspan chord line), and Iy 1=
the area moment of inertia of the wing about the midspan
chord line, A more detailed explanation of the derivation
of RC and the assumptions upon which it is based is given
in Part I, (Referemce 1.) o

The numericei valle of this crlterion that ‘is assumed
to represent satlsfactory control conditions is approxi-
mately €.075, the value given by the standard ord%nary ai-
lerons with the assumed maximum deflection of 25 ° at an
angle of attack of 30°, (See Part I, _reference 1, )

"he comparison of the various allerons and movements
is given in Table XVIII for four representatlve anglaa “of
attack:” ©0°, 109, 20°, and 300 Tha 0° angle represents
the thh—epeed attitude"”a'= 10° represents the h{ghest
angle-of' attack at which entireiy saETafactory control
with ordinary silerons 1s obtained; a'= 20° 1g the con-
dition ¢f greatest lateral instability and ie probadbly
about the greatest obtainable angle of attack in a steady
glide With most resent- day eirplanes; and finally, o =
30° ig given oﬁ%y for @ compaiison wzth controls for pos-
sible future ftypes of élrpianes. T e -

AL« = 0° 21l the ailerons gave values of RG groeat-
ly in excess of those considered necessary, the allerons
on wings with rounded tipe giving higher values than the
corresponding ailerons on rectangular wings.

At o = 10° all the ailerons gave values of RC rea-
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exception of tHe' short wide ailerons on the wing having
tip ‘Noy 2. Thess. ailerons, when .giveén the "eXtreme differ~
entlal or the up—only movgments, gave’ substantially higher
values of "RC af . .a = 10% By the simple expedient of .. =
cnanging slightly "the, assumed,matimum deflection any of
thesge - ailerons can be arranged to give the same maximum
rolling moment at g = 10° which will allow & mors ac—
curate comparison if desired

. v oL .
A o = 200 none of the medium ailerons gave satis—
factory values of _Rf.. In fact, the mediunm ailerons on |
both wings with roupded tips gave substantially lower val-
“ueg than the medium ailerons on the rectangular wing,. The
short wide ailerons on - tne _wings with Dboth forms of round—
ed tips, however, gave values with the extreme differential
and the 'up-only movemsnts which. approximated the satisfac~
tory vdlue of O, O75.f The highest value was o¢btained on
the widg with tip ‘No. 2 by the short wide aileroqs having
10° skew and the up-only movement this valus being 5 per.
cent higher than the assumed satisfactozy ohe. " '

At o = 30° none of the allerons gave satisfactory
values of RU, .most of them belng: less than ‘dne—third of
the satisfactory valie. The short wide ailerons with 20°
skew on the wing with tip ¥No., 2 gave values definitely bet-
ter than the others, that, for the up-only movement being
60 per Cent of" the assumed satisfactory value.

TLdteral control with sideslip.— If a w1ng is yawed ap~
preciably, a rolling moment 1s.set up thHat tends to raise
the forward tip. The magnitude of this rolling moment isg
always greater at very high angles of attack than the
aveilable rolling moment dune to ordinary ailerons. The
highest angle of attack at which. the. aileron can balancse
the rolling ‘moment due .to 20° yaw i's tabulated for all the
arrangements tested as a criterion of control with 31de—
slip. A8 previously mentioned, 20° vaw represeunts the
conditions in a fairly severs 31deslip. "The. latersl con-
trol against the effect of 20° sideslip is maintained up
to approximately .the same angle of attack With all of the
combinations- tested. : L . o

Yawing moment due to ailerons.— The. desirable yaw1ng
moment due %0 @ailerons denends to some extent upon the -
type'. of airplane that -is -being” considered It is obvious.
that a.yawling moment tending to retard tne high wing when

the airplane is banked is never Gesirable, For highly ma-
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neuverahle military or acrobatic machines complete inde-
perdencs “of .the- controls as they: affect “turning moments
_about the various body aXes i's probably a:desiTabls fea-:
"ture. " Uh the othér hand, at high angles:of dttack,e yaw-
ing moanent of the propsr magnitudes tending to rebard the,
low wing would under certain circumestances bs an apprecla-
ble alild to safg flying for large transport airplanes or
for machines to be operated by relatively inexperienced
pilots, - :

.. In general, the yawing moment coefficients, both ad~
véerse and favorable, wore somewhat smaller with both
uwings having rounded tips- than for corresponding ai;eroaa
on rectangular wings. One exception %o.this rule wvas found

for 211l of the ailerons with equal ip-and-~down deflection

,Hat an angle of attack of 20 or_just above the stall,.

xRl woo

of the ailerons with up- only movement -and reaeonably small
values Wwere obtained with the dizferential movements, The
yawing moments could be 1mproved dbill further by rigging
the ailerons to be up 10° when mneutral and deflecting them
from that position., (See Part III, reference 1l.)

Laterel Stability (Allerons Heu%ral)

o 4 = A= = s e e

- - —:.'_:'-'-‘,'r — - . = - e - o - == = - - - .-

" Angle of attadk above which autorotaﬁlon is se f
starting.~ "This criterion 18 -a measure of the range of an-
gles of attack above which autorotation will start from

_an initial condition of practically szero rafe of rotation.
For the wing wita tip No. 2 this angle was the same- as. for
the rectengular Wlngs, but for taat_waﬁh_p}phﬂo. 1 lﬁﬂzge
2 1lower.

. Sﬁability‘ézaiﬂst roliing caueed by susts.- Teeﬁ
flights have sghown that in severe gusts a rolling velocliy

1 . o o _

such that %—% =.0,05 may be. obtained, Conseguontly,

the rolling moment of 'a fing due' to.rolling at tais value
. pt

of -b.g gives a measure of 1ts stability charactoristies

in rough alr. In the preeent case, the arngle at which
this rolling moment becomes zZeroc is used as a more sevore
criterion than the previously mentioned angle at which au-
torotation 1s self-startiag, to indicate tho practical up-
por linit of the useful ang10~of-attac£ range, #ith the

f_wing at Q° yaw, taie eng zle had valres l 1ower 1n every
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. case thgn the. self-starting, values for free autorotation.
With 20  yaw, this criterion was thé same for the wing
with tip- No., .1 as Lor the previously tested rectangular
'wing, but it was 2 higner fof the wfng with tip No. 2.
J.\-'.." [ A N oo -~
The above criterion shows bhe critical range below :
which stability 18 sucH that any rolling is damped .out, -
and above which instability’ ‘exigte, -“Phe Iast criterion,,
maximum hb 1ndicates the degree of this instability...
Tith beth :0° and. 20 yaw _Dboth the wings with rounded tips
had, maximum values of C) - ‘wiich c¢éme within the range
found for the warious rectangular wings which have-been .
- tested, - - This range is fairly w1ae because %the values. de—
pend in & very critical mann&r~on the ‘éxact &1mensions
and shape of the airfoil and are-affected by variaitions
in shape which are.well within the ordinary 11m1ts of ac~—
curacy of construction for wing models. ' . .

- Lot P

... Control Force Required

-

The hinge moments wers not measiired in the present
tests, but an epproximate idea of control force required
may be obtained by .a comparison with the allerons on rec-~
tangular -wings, on the assumptlon that the hinge momient va
ries ag the 8quar$ 0f the aileron chord. ' 0x the basis of
such a comparisgon all of thie ailerons on the ‘wings with
rounded tips would have hinge moments not greatly differ~
ent from those of the ailerons of corresponding size on
rectanzgular wings,

At the end of the lnvestigation of various lateral
control devices it is intended to test the best devices
in more detall, espscially in regard to control force re-
gquired,

CONCLUSIONS

1. From a standpoint of general performance the wing
with slightly rounded tip (No. 1) was found to be slightly
inferior to the rectangular wlng, but the wing with morse
extremely rounded tip (No. 2) was somewhat bestter ﬁhan the
rectangular.

2. PRolling moments due to the allerons at high an-—
gles of attack were lower with the wing with tip Fo. 1
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than for the corresponding ailerons on a rectangular wing.

3‘ Rolling momenfe due to the ailerons on the wing"
with Tong rounded tip (NWo. 2) were better thany those for
the 'rectangular wing with bota slzed of .allerons tested
when compared for optimum arrengemsnts, the allerons on
the wing with rounded tlps giv1ng the best _results when
skewed 20 o

- Reasonably gsatisfactory rolling moments at all
angles of sdttack which can be maintained by averagse alr-
planes wore given by all the short wide:aileronsg with the
extreme differential and upnonly movemente on bcth of tue
wings with rounded tips,.

Bo~-In gzeneral, the yawing momenfsfmere somewhat
smaller ‘for the ailerons on the wings with rounded tips
than for corresponding ailerons on rectangular wingsa,

s The lateral stabllity factors tested were not
appreclably different for the wings with rounded tips
than for rsctangular wings,

e T . T .

Langley MHemorial Aeronautical Laboratory,
National Ad71sory Committee for Aeronautics.
Langley Field Va., September 27, 1932,

<

-
. '-‘”l'
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Fig.1l Details of ailerons on Clerk Y wing with tip No.l
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FORCE .TESTS. 10 INOE AVEZRAOE QBORD BY 80 INOH
WITd TIP

NO. 1 AND MEDIUM AILERONS.

R.X. = 809,000

T4B

Velooliy = 80 m.p.h,

LE 1I

sgncun!nm
!u-0°

Tables II & III

« & |40 [-3° | 0o 52 | 20° {22° [ 24° [ 2e0 | 26 | 189 | 20° [m2® | 2e® | 30° | a0° [s0° [ &0°
5a Allsron neutral
or | 09| 0.004[0.074|0.145 | 0,345 [0.701 | 1.0341.135 | 1.194|1.1%6 |1.175| 1.180| 1.077l0.503 | 0.785| 0.885 [0.780|.700]0.80
op | 0°| .018| .018| .018 | .030| .048 | .085] .104| .133| .148 | .165| .200| .241] .386| .418] .545| .718|.874[1.039
Right aileren up
07! )10° 0.017 0,017 -0.001 0.003 | 0,003
On' [10° -.001 ~.003 -.004 -.003 | =.004
g;' |20° .03 035 .010 010 | .0O7
op' |20° 1001 -.004 | -.009 -. -.007].
07" |382 .038 .041 0.041 0.038 0,038 .017]0.013 | 0.009| .0l4| .01
dn' |25° .002 ~.003 - . -.010| -.011[-. -.005| -.008 | -.008
a7 | 500 .043 J045 .031 .018 | .014
On' | 30° 004 ~.003 ~.010, -,008 | -,010
07! j=80 .48 048 047 045 | .o43[ .o033] .018| .016| .023| .o1s
On' | 35° .008 ~.001 =, 004 -.008 | -,007| -.008|=-,007{ -. =-.008 | -.011
Q3! |40° .0 .085 .087 ,033 | 033
On'|40° . o -.008, -.008 | -,012
0;'|s0° .0B8 083 083 oag .os5] .034| .013| .008| .006} .00
Cn' | 80O .01 .003 -.00L -.003 | -,005 -,008|-,008| ~.0038| -,004 | -.008
0, [80° .063 .0es .088 .085| .080| .039| .08¢| .007|-.001| .0C8
on'l80° .015 .008 002 -.001| -.008] -.003|-, =400 | =,001 | =,008
Right aileron down
o'l ~0.013 .008 .08 +007 (-0,004~0.004 0008 [-0.001 oot |~0.001 Lo.00y
On'} 7° 001 .00Z .003 .00} ,003| .008| .008| .005| .003| .0Q3
0;'|84° -.013 -.010 -.004 0 0
on' |8§° 003 .003 004 .005| .003
03'}10° -.018 -.012 =004 -,001 | ~.001
ontl10° .003 .004 004 .00 | .004
citfily® -.017 -.018 -.004 -.001 | -, 001
on! | 21132 .008 .005 .006 .004 | ,008
021 -.017 -.018 -.003 0 0
On' {12° .003 .008 .008 L0085 ' .005
02']13° =, 01! -.017 -,003 -,00L | =,001
On'|13° .003 .008 .008 .008 | .008
0zt ) 149 -.030 ~.019 -.003 0 -.001
On' | 149 004 .008 | .008 .008| .008
03'|18° -.031 -.019 =.017 =016 ! 008, "882 .00B| +.00L]| .0 | -.008
on' |15 004 .007 007 L0071 ,008 . 008} .006} .005| ,007
07¢|30° -.037 .035 -,001 0 - 001
0n' | 80° .008 .009 .008 007 ,008
0z'|as? =031 -.039 -.028 -,035 004] -.001] 006 [:) ) 0
On'| 880 .007 013 014 .014 | .013| .008| .c08| .008| .008| .00
07'{30° -.038 -, 033 001 001 .00
Ont | 80° .010 018 .013 011 .oia
01| 38° -.040 -.036 .001 0 .003
Ogt | 280 .013 017 .013 014 013
TABLE III
FOROR TEST8. 10 INOE AVERAGE OHORD EY 80 INGH agu OLARK Y WING
WITH rn: ¥0. 1 AND M¥DIUM AILTRONS, srEw
RE, = Velooity = 83 m.p.h. Yaw = £50
a | |- ]o°]5°}1o°ra°]14°|1e°[1a°Lao°laz°|as°]30°L40°[50°[so°] |
5‘ Aileron nsutral  Yaw = -80°
or | 02| 0.003]|0.119 [ 0.206(0.804 | 0.891(0.888 | 1.058 | 1.202[2.120] 1.109]0.040]0.080 | 0.882 ] 0.793 [.0.744.| 0.835
op | 02§ .018| .018| .018| .0%3| .073| .090| .107| .1ls8| .184| .209] .338| .400| .e09| .ees| .ses| 1.029
07'} 0°| -.001|-.001 | —.008}-,003 | -,008}-,008 | =.013 | =.084|-.044 | -.070|-.087|~.005 | =.088 | ~.084 | =,048.| =.044
on'| 0°] .008] .001| .001] .002| .004) . .008] .011] .013) .018{ .018| .0368| .050| .043| .049°} .0B4
Alleron meutral  Yaw = 4+30°
oy | 0°} o.008/0.137| 0. 620} 0.91012,005 | 1.0%76 | 1.118[1.134 | 1.040|0.918/0.875| 0.870 | 0,791 | 0.738 | 0.610
¢p | 0°| .o1s| .ous| .ois| .0z9{ . o901 | .108: .131| .189| .383] .3%0| .403| .B04| .888 | .854| 1.019
a7'| o®} . . .003| 003| . 007 033 .089( .o083| .081| . 08T | .O54| ,048| .044
Op'} 0°§ -.002}~.001{ -.001}~.008 | =,004|=,008 | =,007 | =.011)~.018| ~,017)|-.028|-.039 | =.05L | ~,048 | =.047 | ~.058
Right ailaron up  Yaw = -30°
01']38° 0.037 0.039 0.040 | 0.040(0.041 | 0.037(0.037|0,022 | 0.084 | 0,008
On'| 2380 .003 -, 004 -.007 | -.008|~.010] ~.012{~,013}|~.019 | =.018 | ~,00T
07"} 38° 047 .053 085 .083| .0B2) .080| .045] .044) .039) .011
On'| 38° . - =008 | =,007|~.,009 | ~.011|=.014}~.021 | -.085 | ~.008
0;']80° .053 084 .0871 .0e9! .070| .o085| .o87| .051] .043| .011
On'|{E0° .01l . =001 | =.00%|~, =,008|=,013(-,030 | ~.081 | ~,007
01"} 80 069 . .0v3| .077] .ova| .073] .08¢| .05%6) .048| .008
Oy [80° .014 .004 «.008|~,004 | ~.008(-.013{-.018 | -.031 | -.008
Right alleron down  Yaw = 420°
Cr'| 7° -0.00% 0,009 007 (-0.003| 0 [-0.002(0.005(0.001| 0.002 =0.003
on'| 79 .001 .003 .0038| .003|0.008] .003| .008| .004| .003] .004
011189 -.018 -.017 ~.015} -.009]~. -.008| .008|-.008| -.00% [ ~.003
Cn'{18° .003 .008 008 | .008| . . .000| .07 .co8! .008
op'|8el -,088 -.085 ~.033 | -,017{-.011 | -.008| ,001|-.004| © |~.003
On' | 36° 007 .01 011 .010| .010]| .01a| .01%] .013| .009 | .010




¥.4.0.1. Techoloal Note No. 445 Tables IV & ¥
TABLE IV
FOROE TESTS. 10 INGE AVERAJE ONORD BY 60 INCE SPAY OLARK Y WING
WITE TIP o’ srEY

¥0. 1 AND SHORT WIDE AILEROXS.
RN, = 809,000 Yelooity = 80 m.p.h. Yow = 0°

e [l ] o] o] o] o] 160100 ] 20 w0 | a0 | 500 | 40° | 00 | w0
&y _AMlleron nsutral
or | 0°[o.001}0.070]0.137 | 0.24410.702 | 1.08112.140] 1,199] 1.178|1.153| 1.074|0.803|0.787 | 0.855{0,775|0.703}0,B80
op | ©°| .o18]| .o18| 018 | .0m0} .048] .0e8| .x0€| .131| .188] .303| .241| .385| .413] .EEL| .703| .876]1.037
Righ¥ allsxron up .
0,1t (100 ) 0.018 0.019 0.009 0 (0.008
on' 100 -9 1 ~.004 -.008 -.003| -, 004
0;'{20° .034 .037 .033 .004| .005
On' | 80° .003 ~.004 | -.010 -,008)-.
0,' | 889 043 .08 0.044) 0.043/0,037 | .021]0,018J0.008 | .007] .008
On'{85° - 004 -.008 -~,008{ —,007|-.008 | -,011|-,013{ -,008 | -,007|~.009
7'} 30° 049 .083 .038 .01l .on1
On' . ~.003 -,011 -.008(-.010
0;'}38° . o .083 .081] .080} .o54] .048] .038] .020] .018| .015
Cn' | 38°. 010 . -.008| ~.005]-.008 | ~.010}~-,014}~.010 | -.008{~.012,
0! .085 L074] .084 .018| .019
Op' |40° .0L3 .008, -,007, ~.008{ -,01%.
o' .017 ,081| .082| .080| .070| .0B54[ .04L| .01€| .036
On' | 502 .0L7 .010 . .003] .001| -,00:]-.007] =, =003 | =014
¢;'|eo° .083 .079 .083] .0ex| .oe1| .oes| .0858| .044| .C2Y| .0
Cn! [80° .0 .01¢ .010| ,007{ .00B[ .003[-.003{-.003 | -.008|-.012
Right allexon down
6! ~0.012 -0.009 -0.009 | ~0,008/0.00% [-0.001]0.002 -0.003] ©
On' +001. .003 .003| .004| .0c0%| .003[0.008| .003| .c03
0z'|8¥0 =014 -.010 o -.001| ©
Oy 840 . .00¢ 004 .003| .005,
0;'|1 -.017 -.013 001 -.001| ©
1}10° . .008 .008, .008| ,004
01" -.018 -.015 .003 -.003| ©
' | 1259 .008 .008 008, 004| .004
o' -.019 -.015 . -.001 Q
Cp'|12° <003 . 008 .008} .00S
6z'}12° -.08L -.017 +00L 0
On'|13° .004 008 007 .008| .007
07"} 140 031 -018 ~001 o 0
11142 . .009 .008 .008| .007
0;']18° -.033 -.019 ~.018] -.014| .004] o [ .00B[] .00L] O o
On'|18° +008, .008 .020] .011f .co8| .007| .008| .005; .0C@] .0O7
0r*|30° -.098 -.034 .003 .003| .00L
On'| 300 .007 .018 .010 . 008
0;'|28° ~.020 -.039 -.087| -.020| ,003| .00a[ .008| .003| .002| ,003
Cn' ] 85° .010 .018 .019| .019] .017| .01%} .011{ .010| .0lO} .08
0y'| 300 -.033 -.034; .004 ) .003
n'| 302 . .030 024 .013{ .014
C:'}38° -.038 -.033 .008 005
Op!|38@ . .032 .018 .014| .018
TABLE ¥

FORCE TESTS, 10 INOE AVERAGE CHORD BY 80 INQH 5?18 CLARK Y WING
WITH TIP NO. 1 AND SHORT WIDE AILERONS., 0O~ SKEW
R.E, = 809,000 Yelooity = 80 m.p.h. Yaw = £230

o —Boi -3° l o® | &° l 10° ‘ 12° | 14° I 18° l 18° l 20° | 38° l 2g° l 30° l 40° fuo"] 80°
84 Mleron naubral  Yaw = ~30° N
0, 0°)0.001 |0.133 | 0,308 [0.613 | 0.809|1.003 | 1.073 | 1,088} 1,104 ] 1.087/0.928| 0.888] 0.878] 0.815)0,.741]0.681
¢p | 09} .018] .01B .0l9} .0%9 0741 .093 1108 .133 i +318] .348 408 +BL3 .88 .868[1,037
Q7' 0°|~.008[-.003 | —.00} |~~003 | —.008|~,009 | ~.014 | ~,038) ~.OB4 | -.078|-,003| -.098 | -,001| -.055|-.045{~.043
6n'| O°| .002| .003] .008| .003; .0O4| .008| .o02| ..011) .014| .018| .035| .038 LOB1| .048] .O04Y| .058
' Aileron nsutrsl  Yaw = -430°
1.078) 1.109| 1.113| 1.0%0]|0.838} 0.888] 0,888| 0.797]0.745(0.830
<107 138 .70 .389) 341 408 .511] .6884] .883(1.013
018 033 058 .084| .084| .097 .030 0541 . .
-,008 |. -.013| ~.034| -.018|~-.037| -, 041 | ~,083| -, 044{-,051]|~,080

Right alleron up Yaw = -30° .

2388

or | 0°/0.003[0.123 | 0.303 [0.616 [ 0.908{1
op | 0°) .018| .014| .o18| .038) .073
1 .002| .003| .008
-,003 }~.008 | -.0085}{~.

2%
S
88
il ¥
Lo
28
230y

o' | 280 0,038 0,037 0,028 | 0,041 0,048 | 0,04410.043| 0.035| 0,084
On'|28° 004 -.003 -,008| ~-,007] =.010| «.013}|~,019] ~.033 ) -.034|-0.013
0;'|38° .OBY L0841 .086| .088| .059| .080| .067| .05L| .043| .00R
On' | 38° .013 .0 ~-.004 | -,008| -,010| -,013|-.031] -,085| ~,030| -.019
07| 500 .088 .084 .088! .css| .080| .0s0| .084| .0T4} .0e5] .038
On' | BOC. .023 N .008| ,008f o |~-.005/-,018) -.082) -,033) ~,038
o' |es .080 .083 J08) .10 .1as| .113] .108] .080] .080| .034
oy | 80° .01 .018 .080| .018f .011| .005}{-,008| -.015] ~.038] -.018
‘Right uileron down  Yaw = 430° -
o' 0,011 10,010 0009 |~0.007 {-0.005|-0.008| 0 [~0.003 |~0.001|~0.001
6g'} 7° .003 008 .004| ,00B| .004} .005[0.003 . .004) 008
01']16° -.028 ~.021 -.019| -,018} -,018] -,008] 0 | -.008] -,005| -.001
Op'|18° .005 .008 .010{ .o008| ..008{ .010{ .007| .008| .007| .00%
07']as® -0 ~.030 -.088 | -.033| -.017} -.007|-.008] -,008 | ~,008] -.00L
1| 280 011 .018 .018{ .016). .013| .018f .013| .014| .013| .01
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ROTATION TESIS.

R.X. = 809,000
D
Ca is given for forced rotation ab g"v = 0.08, () alding rosation, (-) damping rotasion

TABIE VI
10 INQH AVYERAGE CHORD BY 80 INOE SPAN OLARK Y WING

WITE TIP MO 1 AILERON GAP BEALED
Velooity = 80 n,p.h.

Yaw = 0°, -20°

Tables VI & VII

@ | o] mo] 2o 10| 262 [2a® J290 [ a0 | a1° | 20| as° | a® | as® | avo | 30° | 30 | 4ot
Mleron nsutral = Yaw = 0°
zéﬁ- 0, |-0.022 =0.021/~0.008 |-0.0080.008 00230681 | 0.014 | 0,008 0.008 | 0.008|~0.001 {-0.002|-0. 008
ée}.o,‘ -.018 -.018| -,008] .008| .cos| .0%0| .ozs| .o0z0| .o1¢ .012| .o08| .c03| .c08] o
) &ilercn meutzal  Yaw = -20°
%':’o%' o, [-0.083 |-0.033| 0,054 -0.054 -.071{-0.078{-0.,083] -0.088 {~0.030 | -0, 080 |-0.088 [-0.079 |~0.05Q {~0.058
é&.o,‘ -.013| -.001| .o0a 051 .oe1| .o83 .oaj .0e4! .08t| .o84| .0ae| .0s0| .coa| .o49
. TABLE VII

FORGE TEGTA 10 INCR AVERAGE OHORD BY 80 INOH SPAN OLART Y WING

WITH 7IP ¥O. 3 AND MEDIUM AILERONS.

R.X. = 609,000

Yelooity = 80 m.p.h.

o° sxxv
Yew = 0°

a .5°J.4.°|-z°|o°|s°l1o°i1a°|u°|1s°|n°T1a°[ao° aa°rau°|3q°lio°|w°|sb°
8p Alleron neutral
oL | o 0.089/0.137 | 0.343|0,893 | 1.018/1.133 | 1.245{2.845 | 1,213 | 1.500 | 1.150|1.078 | 0,758 | 0.760| 0.745|0.678{0,571
Cp | 0° ] .018) .o15] .015| .018] .043| .083| .103 | .124] .138| .157) .180) .239) .a76| .397 | .BO3| .78} .857|1.019
. Right alleron wp
07t]10° 0.017 0.015 0.008 0.004 ) 0.002
Qy'|10° Q. -.003 ~-.005 -.003 [ -,004
07'|a0° .033 .031 019 .011| .c08
on'|ace .00L - | -.008 - ~.007
6"} 36 .038 .038 0,035|0.035 | 0.034 f-ggﬂ .023| .013 | .005 | .013| .010
On') 88° .Q03 -.003 ~.006|-.005} -,008 | -.007 | -.008|-.009 | -. -.007| ~,009
07'| 300 041 043 .028 .018| .04
Op'| 300 004 -.002 -.009 -.007] ~.010
gy 38° 044 L0458 .04k .04l | .087| .o%0f .04 | . .017! .018
Op'| 380 .00B -.001 =004 -.008] -, -.008 |, -.005 | -.007| -.010
07" | 40° 047 080 .030 .018| .018
On'|40° .08 [ -.007] -.007 | ~.011,
07| 60° 084 080 058 0B8] .Okk| . J0%3 | .004 | .015| .017
Cn'|80° .00 .003 =001, -.003 | -,004 | =,008 }-,005 | ~.004 |-, 008 | ~,009
6,600 L0681 .087 068 . .080 | .045{ .037 [-.001 | .004| .020
On'|80° .013 .005 .003 0 | -.008| —.004(-. -.004 | -.004] ~.007
Right aileron down I

oy! .0.013 -0.010 L0.b09 -0.008 ro.oos ~0.003 |0,001 |~0.001 |-0.001 [-0,001
og' .001 .003 .008 ,002) ,003| .003| ,00R| .008| .00%| .003
a7 |8k -.016 -.012 -.004 -.001| -.001
6a'/8 .003 003 004 «003| .003
014|10° -.C18 -.014 -.003 -.001 | -,002
Gn'{10° .008 .003 .004 .003| 004
0z'}14® -.018 -.018 -.003 =001 | -.003
Gnt |11 .003 004 005 004! .004
g1 |1 -.019 -.017 -.003 -.00%| -.00L
0n'112° .008 +004 005, 006 .004
0r1'}13° -.032 -.018 -.003 -.003| -,002
Gn'|13° .003 008 .00 .005| ,004
01'|14° ~-.031 -.019 -.003 -.001| =.001
On'|14° 003 .008 005 .008| L0085
o1'[18° -.033 -.019 ~.Q17? -.013| -.009| -,001| .CO4| -.001| O | -,002
On' 180 .004 .008 008 .008| .008| .o08!| .004| .004| .cos| .oos
61! 200 -.028 -.033 .001 0 |-.001
0p'|30° 008 .007 .007 Q08 | 007
07'| 380 r.038 -.037 ~.031 -.018| ~.009| .008| .007] -,001) .001| ©
Op'| 380 007 .010 .010 01| .010{ .oo09| .o0v) . .008 | .009
a1 309 ~-.031 -,089 -.010 Q [
0y' | 20° 008 .013 .010 010 011
01 |38° ~.034 -.0%0 008 -.001| .00
Oy [28° .010 013 .01 .012| .013
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FORCE TESTS.

TABLEY VIIX

'I E!IP ¥0. 3 AND MEDIUM AILIRONS, 0°

10 INOH AVIRAGE OMRDB!BOIIOEE?AI OLARK Y WING

_Tables

¥itia 1z

RY. = Yelooity = 80 m.p.h. Yaw = £80°
« o] o] & ] 20° L1s° Tu" [26° [ 26° [ 2° [ 8a° | as° [ ao® | 40® [ oo | |
8, Alleron neutral  Yaw = -20°

oL | 0°| o |o0.118(0.295/0.606 [ 0.85010.983 } 1,089 | 1,120 | 1.128 | 1.137|0.935| 0.883 | 0,883 | 0.780|0.740 (0.6812
Op | 0° {o.018( .014| .018] .038 | .070| . L1056 | .1s4 | .18%{ .300| .Z38| .%98| .408 | .6E9| .863]1.023
€' 0°) .0 :00L) too1] 200 | -1001{-.003 | ~.007 | —.018 | ~-041 | -.081|-.084 | ~.097 | —.085 | -.080|-.048 |[-.041
¢xt| o¢| .c0s| .008| .003| .003| .004| .005{ .007| .00®| .01R}! .014| .c28| .033| .045| . .042| .08%

Aileron neutral  Yaw = 430°
on | 00 |0.008]0.128 | 0.305|0.818 | 0.808|0.998 | 1.085 | 1,140 | 1.188 | 1.255/0.685| 0.878 | 0.880 | 0,790[0.745/0.610
6p | 0} .o18| .014| .018| .038 ) .o?3) .0esj .107| .187{ .89 .a13] . .401] .B01| .ees! .885(1.083
02'| 0° {~.001|-.001 | -.003|~.002 | -.008] © . . .037 | .o08s| .081| .0e8|{ .086{ .0B1]| .04B| .040
Oq'| 0° | ~.002]-.003 | -.008|-.005 | -.005|=.008 | =.007 | =.009 | -.011 | =.023|=.017 | ~.034 | —.048 | ~.041|~.048|-.083

Right sileron up Yaw = -30° T

.038

0p'| 289 0.038 0.038 6.038 | 0.038 ‘g.oae 0.039]0.035 o.gaa 0.024 | 0.007
On’| 389 .00 ~.003 -.008 | -, ~.007 | -.010}{~,016{ -.019 | ~.018 | ~.008
gy 389 .048 .048 .047) .080| .o51| .06OJ .OB4| .038| .024| .018
On!| 359 .008 -.001. -.00¢ | -,008| -,007 | -,009|~.013| -,023] -.019 | —.009
a1 Bo® .052 .088 .0es| .ces| .o7i| .ces| .oes| .oso| .033| .00
Cn'| B0O° .010 .004 -.002 | -,004 | -.008(~.01G| -.081 | -.018 | -.008
0| 800 .0BY 08B .070| .o78} .oeL| .o77| .0v8] .083] .039| .00%
og'|80° .013 008 -005, .00L| -.00L | ~.003{~.006| -.018| -.0L7 | —.008

Right aileron down  Yaw = -$80°
oyt 7° j-0.010 0,008 1-0.007 [-0.008 [~0,005 |~0.003| 0,003 {~0.004 |-0.0¢3 {0,003
oq'| 7 .003 .003 .003{ .003| .o0s| .oo3| .002| .004| .003| ,005
Q') 18° -.080 .018 -.018) ~.,014| -.011 | =.008| .003| -.008| =.00B | =.004
0p'|15° .004 .008, .007! .005( .o005| .0o5| .008( .008| .008| .008
€7} 859 -.088 -.030 -.081| ~.020' ~-,017} -.012| .003| -.008| ~.004 | -.003
[oa® .008 .010 .010{ 010} .01} .o08| .010| .0l4] ,010) .01

. TABIE IX
FOROD TESTS. 10 INOE AVERAGE OHORD BY €0 INOH SPAX OLARK Y WING
WITE TIP ¥O. 2 A¥D MEDIUK ATLTRONS, 1 A
- R.¥. = €08,000 Veloolty = 80 m.p.h. Yaw = O
o -8° [ -4° [ -3° | o° l s° | 1o°7 18° | 14° | 18° l 18° ‘ 18° rao° I a3° l 38° l I 40°J 80° Tso°
8 . Alleron nsutral
o, | @@ |-0.011l0, oas 333 l0. aaa 1.018{1.128 1.880/1.340 | 1.331 1.313 1. 14.1 oe o. 'rse o. aoa o, -ua o 7oo 0.589
op | & .018 .015 .oao -083( .102 m 137 | .1B5 5|1.023
. Right aileron up
977|109 0.018 0.018 0.010 0,004 | 0,203
0| 10 -.001 -.003 -.008 ~.003 | -,004
CENE .030 .031 .023 .010 | .007
Op'] 80° .001, -.004 -.008 - -.00Y
Q'|ase Q87 .038 0.038] 0.037 | 0.034| .088] 0.019| 0.003] .015| .01l
Cn'| 28° .003 -.003 -.005 -.008 | -,007] -. .010 | =.004{-.007 | - .009
07t} 30° .041 043 .032 018§ .015
On'| 30° .004. -.00 - ~.007 | ~.010
Q' 350 045 .048 .048 .044 [ .039| .om [ .083{ .o07| .017| .018
Cp!} 3890 .008 -.001 -.00% -.005 | -,008| . - -.005/-,008 | ~.010
Q7'| 40° .047 081 .053 .018 | .017
On'|40° .007 [ -.007 ~.008 | ~.010
07! ] BO° .0B4 060 089 .065 | .044| .041] .030)-.001| .003| .008
0yt | 50° .010 .00 -.001 -.003 | =. =-.005]| ~. -.001 [-.003 | ~.005
07"} 66 .060 .088 087 .085 | .051| .048| .034| ,001| O .007
0g' | 80° .013 .008 .002 -.008| -.00%| ~,003 | —. -.0038 | ~,
Right alleron down

o' -0.012 -0.011 -0.011 -0.00% |~0.007 |-0,004 (-0.001 (~0,00L © 10,003
on'| 7° .001 .003 004 . .004| .004[ .003| .002{0.003| .003
c1']8ko ~-.013 -.012 -.00% 0 |-.002
On' | 8%° - 00; 003 008, 005 | .004
01'}10° -.018 -.018 -.005 0 |-.,002
Ont}10° .003 .004 .008 .005 | .004
07'/11%° -.019 -.017 -.008 0 ]-,003
Cn'l1142 003 +00 .007 004 | .008
e1* ~.020 -,018 .008 0 |-.008
0p*|18° .003 .005. 008 .008 | .008
07'|13° -,023 -.019 -.008 =-.001 | -,008
0p']139 .003 .008 007 .005 | ,008
07'|14° -,083 ~-.081 ~.006 -.001 | -,002
On!|14° 004 .008 | ,007 L0058 | .008
0] 180 038 -.021 -.018 -.018 | -.018} -.005] © ] -.001] o |-.002
Cp'|15° .004 .007 . .008| .008( .008| .008| .004| .005| .0O8
gz'|a0° -.030 -.038 =.004 o | -.003
On'} 20° .008 008 ' .010, .008 | 008
07'|a8° -.038 -.028 -.028 -.020 { -.018] .002|] .004| .001[ .003 )-,003
oy a8e 007 .011 013 .013| .013| .o1l1] .009} .007] .0c08 | .010
93'| 203 -.033 -.030 . +003 |.-,001
Cp' | 20 .009 014 .013 .010 | .013
01'| 369 ~.035 033 .005 .003 [ ,00L
lon'] 38° 011 017 018 . .013 | loi4
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TABLE X
YORCE TE28. 10 TNOK ATERAGE OHORD BY GO INOR ERAY OLARK Y WING
WITH 7IP ¥O. 2 AYD MEDITM ATLIRONS SKE¥
2.4, = 809,000 Teloclty = 80 m.p.h. Yaw = 320°
« -u'[-s' | o°l 8 [ 20° Ta2® [ 26° | 26° [ 28° [ a0® [2a® | as° | 30° [ 4o® [ {eo° | - |
& Mleron neutral Yaw = -30°
o, | 0°]-0.011]0.112 |0.2880.509 |0.888 jo.ues [1.081 | 1.215 | 1.143 | 1.1320.960 | 0.900 | 0.887]0.794|0.740(0.628
op, | 09| _.018| (015 | 01| .0:8 | .o7a| .ofe | 104 | .13¢ | .d84| .202) .a33 | .31 | .4se| .8c%| .86311.030
0;' ) 60| -.661] ‘0 0 0 |~-.008|-.004 | —.007 | -.018 | -.043 | -.080|~.083 | —.095 | -.085|~.080 |-.04&|-.040
Ot | 00| w001 .001 | .oo1| .001 | .003| .005 | .oce | .008 | .013| .014| .01E| .031| .O44| .040] .04¢| .052
_ " Mleron neutral  Yaw = 430° '
o | 0°|-0.008/0.118 | 0.298(0.607 | 0.808 [0.998 |1.087 | 1.133 | 1.188 | 1.15¢{0.955 | 0.878 | 0.888|0.793 [0.727|0.612
op j©°| .o17| .017 | .om0| . .073| 003 | Tl107 ] T\iss | .1se| .20e| 233 | .389 | .s00| . -883/1.03¢
0, | 0°| -.001(-.002 | -.003(-.002 | -.008| O 004} .015( .o35| -0ss .o79] .cee | .085[ .0BL| .045] .04l
okt | o°| —.002|-.001 | =.001]-.002 | -,003 [-,004 | -.008 | -.008 | —.011 | -,0238)~.017 | -,051 | -.048|-.040 |-.045|~. 054
Right sileron uwp Y = -30°

;' {aso 0.03% 0.033 0.038 | 0.038 | 0.040 | 0.040(0.037 | 0.031 | 6.027(0.008

On' |85° 003 -.002 ~.005 | =.008 | -.008 | -.010{~.015 | -.031 | -.018|-.009.

o7' |589 045 ‘048 ods | .osL| .o8&! .083} . 040 | ‘o33 .o13

on' |380 _.008 -.60 -.004 | -.008 | -.007 | -.010{~.011 | —.021 | ~.020|-.010

6" |80 <054 .08 coas| o087 .070| .oes| .oas] .041] .035 .01

on' |80° 018 .004, 0 | -.003 | -.004] -.008/~. -.018 | ~.015/-.011

o1' [e0® 054 070 .ora| .o78| .os0| .078| .o74| .047} .of1| .01

on' |60° L0158 009 .008| .003| .008| -.003|-.004|-.015|~.012|-.009

Right aileron down Yaw = $30°

~0.011 =0.010 -0.008 |-0.009 |-0.0068]|-0.005] © }-0.004 |-0.002]0.008

.00 00 003 .003( .003| .003(0.003 1] .008| .005

~.021 -.019 -.018| —.018 | —.013| -.010| .00L [ -. ~.006|-.008

008 008 .007] .008| .o08| .008| .006| .cos| .cor| .00e

~.088 -.035 -.0a8( -.034 | —.018| -.018] .003{ =.010 | -.007]|-.008

.007 .010 .011| .011| .ex0| .o10l .011| .oos| .01l .o013

TABLE X1
TOROE TESTS. 10 INCH ATERIGE OBORD BT 60 INO SPAX OLISK Y ¥ING
YITE TIF ¥O. 3 AND MEDIUM AILERONS
R.X, = 809,000 Yelooity = 80 l.p.h. Taw w b°

Pl | ] © [10° | w0 | LwJ 16° | 20° | 20° | 230 | 2e° | 30° | 40° [80° ] a0®

-3
8‘ Ailexon nsutral . . _
0y { 0° | -0.008| .0B8|.186 | 0.339{0.880 |1.085(1,134 | 1.227}1,343 }1.232 | 1,212 1143 1071 0.763]/0.780 |[0.754].890 .B8O|
6p | o° .016).015].015 | .019] .044 | ,085] .102| .125| .133 | .19 | .183 .398| .503 | .6881).8711.08
Right aileron up
011109 0.014 0.018 0,010 0,003 [0.003
€a'}20 -. 001 -.003 -.008, ~.004 |=-,008
L1 i 004 008 1088 |-:007
g’z" §a° .038 .0%8 5.3 O%F 10.0%5| .05 0. 0.0017 .014 | .013
On' [ 25° .002 -.004 -.008 -.007 | -,008 | -, =.010 | =,005|=.00? |=-.010
67"} 300 .043 048 .034 .018 | .018
On' | 30° 004, . - ~.008 |-.010
a;'|38° .048 .050 .048 .044 | 043 .037( .o28]| .007| .030 | .018
on'[38° .00 -.002 - -.008 | ~,007 | =,008 | =.010 | =, -.008 |=.0
Gz ] 40° « JOBL .052 .033 L017 | .01
On' | 40° .008 N —{-.007] -.008 [=-,009
07| 80° .053 .088 055 645 | .0%9| .0%5| .037| O | .004 | .013
On! | BOO .010 004 -.001 -.003 | =,004 | =,005 | =.006 | ~.001|-,002 |~.008
6;']60° .0%8 . 083 .088 | . 0371 .0 o | .002} .010
0g' | 80° .013 . .002 o |-.002|-,002|-.003| ,00L|=.003 |-~.008
Right aileren down

0'] 7° ~0.011 -0.010 -0,009 -0.008 1-0.006 |~0.005 |-0.001 |-0.004| © |-0.001
On' .001 .003 - .003 .004 | .004| .004| .00&| .002/0.003| .004
art|es° ], -.013 -.01% ~.004 0 | -.00L
On'|84° 001 003 008 .003]| .004
67'|10° -.015 -.g%t ~-.005 0 |-,001
On'|10° .008 . 008 003 | .004
01" o -.018 -, 015 -.005 0 | -.003
on'|113° .002 .00 .008 .005{ .008
oy -.017 -~.018 -.005 0 | -,001
Ont}13° .002 .00 .008 .004| .005
07'|13° -.018 -.017 -.005 [] -.001
Op' {130 -003, 005 007 004 | .008
0zt 14g ~-,030 -, 018 -,008 [ -.008
Op' |14 003, 008 .007 .605| .008
07'|16° -.020 ~.019 -.018 «.014 | -,010[ =-.005| .003 | -.004[~.001 { -.002
On'| 180 2003, .008, .007 007 | .007! .007| .008]| .0Q4) .005| ,007
07']80° -,0858 -, 083 -, 008 -.Q001 | -,002
On'|20° .008 .008 .009 L0071 .008
02']a8° -.039 ~.028 -.081 -.080 [ -.013] .003] .004|-.008] O |[=-.001
o' | 280 .QOY. 011, 0L .012 [ .01a{ .011| .008| .008) .008| .011
07'|30° -.033 ~.037 . 007 001 0
On'} 30° .008 013 o1s] 008 | .013
01'| 38° -.034 -.089 -.008 .002 [ .001

L 105"} ° .008 .018 014 .011] .04
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TABLE XII
FOACE TESTE. 10 ZNOE AVERAGE CHORD BY 60 INOH SP. ounx Y Ixe T
WitH TIP ¥O. 3 AXD MCDIUN AILIRONS.
R.¥, = 309,000 Yelcoity = 80 m.p.h. Yay = :i:acP
o -8 [ -3 | ¢° rsﬂ io° [120 | 10 [ 26 | 200 | ao°Lza° [ ae° [ 200 [ 40° [ 800 [ 80° |
3 Mleron nsutral Yaw =

o | 0° | -0.003}0.113} 0.388|0.803 | 0.886{0.990 | 1.071 | 1.137 | 1.143 |1.139{0,958 | 0.981 | 0.874 | 0.788]0.743/0.631
Q 0° .,018] .014| .019 .038}| .071| .0€8| .105| .18 | .156 | .303| ,338 ) .393 | .5O3| .873] .873|1.038
0?' ool -001] o .001( .001| -.001|=.003 | =,008 | -.010 | -.04) | ~.080(~-.084 | ~.204 | ~.085 | =, 080 |~.045] -, 041
Op' o° 003} .002| .00%| .0083| .004| .QOB| .007| .009 | .01B | .0L% .017| .O88 | .045] .040| .048{ .053

Afleron nautral  Yaw = 430°
3 A o° 0.008]0.131| 0,30110.618 | 0.903[1.004 | 1.085) 1,138 | 1,184 |1.184)0.958 | 0.870 | 0.848 | 0.788]0.735]0.811
OD 0°] ¢ o1s| .014 .019| .040 071] .089 .106 .137 .168 08| .338 .508 491 .888| .880}1,030
(-3 [+ 34 }=.001 | -,001]=.008 | -.00L ] .008 014 037 .088] ,081 .088 .G83 .OBS| .048] .041

- 801'—.001 -,003}~.003 | ~,004|=-,005 [ ~.008 | -.009 | =,011 | ~,013|=.018 | ~.034 | =.045 | =.041]|~.048|~,054

Right ailezon up Yaw = ~30°

0yt 380 : 0.037 0.020 0.033 | 0,034 | 0,034 | 0,034/0.030 | 0,028 | 0,005 | 0.003
On' [28° .001, -,004 -.008 | -,007 | -.008 | -.011|~,016 | -.017 | -,017 | ~.010
071 ]38° .029 .040 042 | .045| .048 | ,048| .050| .043 1 .087) .04
On' | 38° .004 -.003! ____|-,005|-.007~.008 |~.011{=,018 | ~.008 [ ~.083 | -.013
07! s0° .083 063 .084) .087| 089} .ce0| .085| .083 | .037 | .033
Cn' |B0° .o .003 =.008 | -,004 | ~,005 | =;008{=.011 | ~.017 | -.081 | -.015
g;'|e0° 057 088 .082 | .084| .08 | . .089 | ,083 | .041| .037
On' |80° .018 .008 .00L | ~.00L| ~.003 | -.008}~.009 | ~.015 | -.081 | ~.008
- Right ailéxon down  Yaw = +30° CTT
Gyt| 7° -0.011 -0.009 -0.010|-0.008 |-0.007 [~0.005] © |-~0.005{~0.001!-0.004
eyl .001, .003 .003| .008| .003| .004/{0.004] .004! .003] .005
g7 [18° -.018 -.017 -.017} ~.015{ -,015| -,008| .001| -.008| -.003| -.008
On'|28° .003 .003 ..007| .007| .008! .008| .008| .008: .008| 009
0y'|289 ~.035 -.033 -.0a3| -.034| -.081| -.014|-.001| -.010| -.007| -.007
Cp' | 38° .008 .01l .013] ,023| .012| .014)°.011| .O1E| .013| .04
TABLE XITI

TFOROE TESTS. 10 INCH AVERAGE OHORD BY 60 INOE SPAX ULABI Y WING
WITH TIP ¥O. 3 AND SHORT, WIDE AILERONS. 10°
R.X. = 809,000 Yolocity = 80 m.p.h, Yaw = 0

a 2 [~ [ o] 5] 10°[128° [ 14°[25° [ 26° [ 20° | a0° faa° ras° | ao° { 400 [s0° | a0°

EN Atleron neutral T e
op | 0°|-0.003|0.088.138 | 0.3340.896 | 1.023]1.135 | 1.835{1.380 | 1,328 | 1.808 | 1.154 | 1,077|0.7¢0]0.785]0.751 |.689(0 555]
op | 0°| .o1s| .015(.016| .020| .048 ;| .085| .103 | .126| .1%9 | .180 | .185| .338 | ,378| .389| .BO3| .e80|.859{1.034

Right sileron up ’ ' T -
07%(10° 0.016 0.018 0.013 |, 0.002]0.003
Op' }10° [ -.003 -.008 ~-£003 | ~. 004
07'[80° .0383 .036 .05 .007( .007
On' | 20° 003 - -.009 -.008}~,008 |
o' |2s° 043 044 0.043 0.043 | 0.043 | .040 | 0.025]0.007| .008| .C09
0p']as° 004 -.003 -.005 -.007 | -.008 | -.011 | =.011|~.007}=,007|-.010
a;'|z0° .OBL 061 047 .014| .01t 1
On' | 30°. .007. -.001, | -.010 -,008]-.011
c;'|38° .058 ) 057 057 | .087 | .083 | .047[ .019] .017| .08
on'|38° .011 .01 -.003 «,004 | =,008 | -.009 | ~.011}-,010{~.009|-.013
67! |40° .0E8 088 .080 -018| .0z2
co' |40° 018 .008 | -.007 |-.010|=,014
a7 |80° .063 .085 .08% .083 | .080 | .o72| .oea| .033] .020| .0a8
Cn' | BOP 017 .011 .008 .008 | .002 | -.003 | -,005(-.008)-.005]-.014
01'|€0° 084 084 .08l 003! .093( .089 | .0eo| .ds3| .018| .o18
Op' |60° 031 018 .012 .008 | .007 | .005] ,003|-.008|-,005|~.011
Right aileron down : -

o7t 7° -0.011 -0.009 -0.008 ~0.005]-0.003|-0.003]|-0,003/0.001] © 0
on' 001, .003 .00% .004] .004| .004| ,o004| .003] .003| .c04
a;' sr -.013 -,010 -.002 0 0
On'|84° .008 .004 004 .003| .004
031]16° ~-.015 -.011 -.001 (<) 0
On' o°° .003. .005 J00B. .004| .005
0z'}11% -.017 -.013 .00L .001| 0
0n'| 2149 -008 . 008 J005| .008
07')1 -.018 -.013 .001 [+4 0
On'l1%0 .003 . 008 .008| .008
0;)13° -.019 -.013 -.001 ~.00L] o
On'|23° 004, .008 008 . .007
01| 24° -.018 -.014 001 O
Cn'}24° 004, .007 .007] .007] .007
61']15° -.081 -.015 -.011 =.009| -.008 .003| ,00L| .001] ©
Ont)18° 008 008 008 .008f .008] .007| .007| .00%] .007; .008
03] 20° =034 -.016 013 .003| .001
Cn'| 800 . 010, .010, . .010
01'} 282 -.038 -.018 -.018 -.015| -,003] .018|] .009| .003| .003| .0O%
On'25° 008 .0L3 .013 .018| ,014| .o14{ .013| .009| .013| .013
6| 30° -.0a7 -,030 : ,080 .003
Cn'| 30° . .15 4018 .013| .0L8
07"} 38° -.030 -.020 013 .00!
On'| 38° .014 . .017 .030 .018] .o17
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TABLE IIT

Tables XIV & XV

FORCE TESTS. 10 INOH AVERASE OHORD BY €0 INGH sPaN OLARK Y
-WING WITH TIP NO. 3 AND SHORT, WIDE ATLFRONS, 100 SEEY
2.5, = 609,000 Yelocity = £0 m.p.k. Taw =
o [0 ]2 o] e8] 20° a0 [ 245 [ 280 [ 180 [ 200 [as° | aw® [ 30 [ 4c® [s00 |80° | |
65 Afleron nsutral  Yaw = -80°
oy, | 0°| 0.001[0.118 | 0.200{0.801} 0.887(0.985 | 1.075| 1.188 | 1.140] 1.145]0.974 | 0.90L |0.889 | 0.785]0,744/0.638
SD o°| .ox7| .026| .020{ .0s0! .o7a{ .0e0{ .108| .135| .1s8| .204{ .338| .384 | .s00{ .e87| .g89)1.0%0
oe| o 0 .001] .003| .001)~-.001|-.008} ~.017 | -.035| -.061)|~.088| -.059 | ~.084 | -.050 |-.045|~.041
6,'|0°| .cos| .coz| .001| .c03| .003| .005| .008| .009| .011| .014] 015 .031| .045| .03 .045] .08
x - Mlezon neutTal  Yaw = 4300
0° | 0.005]0.125 | 0.362|0.611 ] 0.910[1.008  1.080] 1.140 | 1.188] 1.1852]0.964 | 0.875 | 0,885 | ©.781]0.7430.617
0o| .018| .018| .c13| .00 .07¢| .0@oc | .10 .123| .isa| .208| .B34] .397) .z00| .ess| .ss8(l.01Y
7100 | -.001|~.001 | ~-.081-.003} -.00L} OF .004) .015| .037| . 080] .09 | .083 | .080| .0AB| .043
0,'f0° | =001 [~.001 | ~.001|~.008| ~.004|~.004 | ~.008 | ~,008 | ~.010 | ~.0X3|-.017 | ~.0%4 | —.048 | --.040 |-.048 |-.05&
- Righs ailsron up TYaw = =30°
PN E 0.023 0.037 0.029 | 0.033 | 0.034| 0.038/0.033 | 0.035 | 0.034 | 0.008
,¢| as® .003 -.008 ~.004 | =.008 |.~.007| ~.010|-.014] ~.019 | -.021 | -.018
0713897 .048 .04l 041! .o042| .0d48! ‘o4s; .0a7| .023| .03 | .013
on'|z8o1 . .008 .001 -.002| ~.004 | -.008| ~.009|~.004| -.031 | -.088 | -.018
c7') 80° 083 084 .06¢! .o088] .0%0] .0M1| .07B| .083 | .087 | .033
c.t| 5o® .033 012 .008| .c08| .001L! -.004(-.008| -.007 |~.0R2Y | -.018
P 80° .073 .07 .081] .ce4| .083| .087| .088| .o78 | .073( .02
|e2t] 80° 038 .0a3 .018| .013] .009| .004&) .001| -.01% | —.024 | -.013
Right allerom down Yaw = 430°
THE- S -0.012 0,008 -0.007 |~0.007 |-0.008 }-0.00%|0.001 |~0.003 {~0.00L |-0,003
8" 70 001, .003 .005] .cos{ .003| .003| .00&| .0QE| .003| .004
1']18° -.019 -.014 - 014 | =.017| ~.018 -.009| .004| =.005( -.001 | ~.008
gn- 1e° .004 007 .008) .0os| .c08] .007| .007| . .007| .o08
31| a8 -.033 -.019 =081 -.021| -,018| -.010{ .0D&| ~.007| -.002| ~.003
| o) 35° .008 012 -014} .018) .o17]| .o18| .o18] .013] .012| .01
ZABLE XV
FORGE TISTS. 10 INOH AYERAGE QEORD BY 60 INCH SPAN CLARK Y
WING WITH TIP ¥O. 3 AWD SHORY, WIDE ATLERONS. 20°
R.X. = 809,000 Feloolity = 80 m.p.h. Yew =
d -5°J -4° ‘ -3° l o°i 5°J 10° [1z°'| 14° lu° l 16° ]13° Lao°J 33°Taa°1 so°j40° llo° Lao°
Sy : Alleron neuiral
9, |0° ]-0.003/0.084/0,133 | 0.338/0.703] 1,087]1.145]| 1.230/1.288 | 1.334 {1.333) 1.188 | 1.090|0.6040.803 | 0.75310,803]0, 584
oﬁ L . .018| .019] .o44| .084| .103] .134] .139] .1e0 | .19e| .343| .3823| . .608 | .es3| .as4|1.037
Right alleron up
Q;'}10° - 0.015 0.017 h 0.0123 6.002 | 0.003
okt 100 'y -1003 -.006 ~004 | -.004
o3| 800 .033 034 .030 .008 | .008
0,') 303 . -.004 -.011 -.008 | -.G10
ol 28° .04l 041 0.041 ©0.043 | 0.043( .039| .o034; .o19{ .011| .010
0lt| 30 .003 -.00% -.004 ~-.007 | -.008{-.011| -.013[~.012)-. -.012
o 200 .050 .048 .048 015 | .014
0,') 30 005 -.008 —_L».013 =011 | -,013
0| 580 .089 .087 088 .088 | .066] .083[ .048| .024| .019| .018
1| 389 .009 2 ~.004. ~-.008 | -.008|-.010| -.018]~.014|-.011 | -,01B
7'] 408 084 087 .088 .033 | .032
0 | 40 .012 .002 -.008 -,018 | -.016
0Bt} 500 081 .0e2 .088 .0ea | .0e1] .om| .oe4] .0s0] .035| .030
141 809 .018. .009 .008 .002 | ~.001{~.004 | ~.007|-.013|-.008 | -.016
711809 .083 .081 .088 »093 | .080] .082| .073| .081) .033| .0%6
0,'[ 80 .018 014 »018 000 | .008| .004| .003|-.008(-.007 [~.011
Righs alleron dowa
el ~0.013 -0.010 0,008 -0.008 |-0.008}-.008 |-0.004|0.013] o '-0.002
8| 7° . . L0061 .004 | .004] .008| .o0os| .c03{ .0cO3{ .003
07!} 84° -.014 -.013 -.008 001 | -.002
on| b e Xt 008 g
- - - e |-~
gb/ 200 ‘oha 2004 -008 .003 | “Ioo8
07" 1140 -.018 -.014 -.008 .001 | ~.00L
ok .003 .008 007 .00471 .co8
Ty -.018{" -.018 ~.008 .001 | ~.001
0!} 120, .003). .008 007 004 | ',008
674 120 -.020 -.018 -.007 .00 | -.002
0" 23° 004, 008 .007 008 | .008
03¢} 140 -.030 -.018 -.008 0 {-.001
0. 143 004 007 .008 .005 | ,007
aj1s? -.082 - ~.018 ~.018 | ~.009|~.007] «.001| .0X7| & |~
o '|1g° 008, .008 .008 .009 | .009{ .008! .009| .00%| .008| .
ot | 200 -.038 -.031 -.005 .003
gn' 20°. 007 010 __ .011 007! .010
%[ 389 -.03L -.024 ~.081 -.018 | -.011| .O11{ .00 .081] .008| €
1] g8 .009 .0L3 .0L4 L014 |. .014] . 011} . .008 | .013
071] 202 -.033 -.028 1 014 . 008 | ~,003
05t} 305 011 .018 .013 0Ll | .0M
D -.034 ~.084 .008 005 | .003
|0t 38° -018 017 018 04 | 017
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TABLE XVI

FORCT TESTS. 10 INOH AVERAGE QHORD BY 60 INGE SPAN OLARK Y
WING WITE TIP XO. 2 AND 8HOR?, WIDL ATLERONS, B0°
R.X. = 809,000 Velocity = 80 m.p.h, Yor = T 30°

a -0 | -3 [ |&° {200 [28° [ 24° [ 26° [26° [ 200 [ 220 | 8s° | 300 | 40° | 60° | 60 | |

6; Alleron neusral Yaw = ~30°

o, 0° [0.001/0.117 | 0.593]0.608 | 0.859(0.999 | 1.088 | 1.134 | 1.148 | 1.183/0.978{ 0.80% | 0.873) 0.803/0.754]0.625
Op 0% | .o17| .018| .030| .040| .073| .080| .208) .137 | .1s8| .a0e8| .3a33 .401| .s08| .878| .e79]1.0%¢
0! o? .00L | .003| .003 0 |-.003]~.008 |=.017 [ ~:041 | -.083|~.084| ~.085'| ~.084 | ~.051|=.048 |=.041

' 803 .008  .003} .003{ .004| .005| .00€8| .008 ( .012( .014| .014| .039| .045| .040| .045} .0s52

Alleron neukral Yaw = 420° oo

oy, | 02 |0.001[0.133 | 0.300/0.615 | 0.008 |1.015 | 1.083 | 2.247 | 1.288 | 1.1%0|0.087| 0.888 | 0.875 | 0.793|0.738]0.61¢
ok |0 | .o16| .01s| .o19| .060 | .o74| w081 | .107 | .137 | .1m8| .207| .3%4| .ae7| .sor| .s70| .e81|1.030
g’{ o° 41
n

o {-.001]-.001|-.002|-.Q01| .001| .004&| .01B| .037| .064]| .081( .107| .085| .05 .048| .
0° |-.008]|-.003 | -.003|-.008 { =.003 |-.005 | -.006 | -.009 | -.018 | —.013|~.018| —.035 | ~.045 | ~.041|~.046 |~.083

Right aileron up Yaw = -20°

¢; | as° 0.035 0.085 0.038 | 0.020 | 0.033 | 0.035[0.032| 0.038 | 0.019 | 0.005
0g'| 352 .003, -.003 -.008 | -,008 | -.008 | ~.010{-.0128| =.018 | -.0230 | ~.013
07| 358 .039 . ..0%8| .040 [ .044| .048| .04B| .04l | .0335| .011
0, 289 .008 -.001 «004 | =, -.008 | =,010(~.014] =.031 | ~.035 | ~.017
o3| 50° .087 .087 089 | .08l | .084| .088] .061| .0B5| .045| .031
0,!| 50° .017 0086 .002 [ =.00L | -.004 | =.007|~.012} —.020 | ~.037 | ~.022
07| e0° .086 071 .0v3| .076 | .oe3| .0sa| .oe6| .088| .0571 .038
0 | 80° .028 015 .010{ .007| .004f O |~.008] -.016[-.024] ~.018
) Right aileron dewn Taw = 3300

o4 < |=0.013 ~0.009 -0,008 |~0,010 {-0.007 |-0.005{0.003 |-0.004 |0.002 |-0.003
o'| 7° .003. 003 .004| .004| .004| .003| .004| .003| .001| .008
o7} 189 -.031 -.017 ~-.017] -.019| -.018| -.010| .004| -.007 | -.003 | —.004

UE .00S5. .007 .009! .010| .008| .o008| .007( .007[ .005] .c08
op| 88° -.037 -.035 -.024| -,088| -.019| -.011] .004| -.008 | -.008 | ~.004
0,'| 35° .008| .01a J015| .018| .018] .017| .018| .018| .009| .013

TABLE XVII ] .

ROTATION TESTS8. 10 INOH AVERAGE CHORD BY 80 INOH BP]I‘ OLARK Y
WING WITH TIP XO. 3, ATLEROY GAP SEALED
R.X. = 809,000 Yelocity = 20 m.p.h, - Yaw = 0°, -30°

G, 1ia given for forced rosation at ﬁ = 0.05, {4) siding rotation, (-) damping rotation

o« o° | 1a° | we | 17° |1a° [19" Laoo | n?f 30 | 240 liso |j° | =7°Taa° l 300 [sa.° | 20°
Aileron neutral Yow = O°

Bobition g, |-0.023(-0.0m ~0.001 0.0020.627(0.0a5 | 0.083 | 0.015 -0.002 | -0.002 -0.003

o 0| =017} -.018 .001 .003| 02| .cas| .0s3| .17 002 | .001 .001

Alleron neutral Yaw = -~20°

+)
no'g.uon 0, |-0.018|-0.035{-0.028 -o.osal ~0.071{~0.078 |~0.063 |-0.083{=.081| -,075 | =0.061 }~.055| -0.083

(=)
Rotation| 0,| -.0186| -.007} @ .o%e .01/ .0ea| .0e3| .061]| .oeo{ .ovY| .o075| .051| .o45




TABLE XVIIZ. ORITERTORE HHOWING RELATIVE MERITS OF AILERONS

gy¥° 0¥ 930 TVOTUQOeL “¥-D°V'K

Reotangular 4 Reat 1 Rotinded tip o. 1 Rovnded tip Fo. 1
!Ln&g glgm_gk Short manﬁn Neaivm allorons Ehaet ;1_9 pe..i‘l_-g:ens
Stand. | Dif- | Dif- Stend-| Dar- | Dif- |stana~| par- | Dig- Stand-} Dir- | Dif-
anbzd for- | for- ?. for- | for~ B;ﬁd, for~ | far- Bgd for- | fax-
up| en- [ a an- an- up| en- Bll= up| en- an-
Sabjeck Oriterion 850 an| t1a1 | tial |Up on-|3EC dnj tial | tinl |TUp on-|26° dn| tial | tial |Up on-{B5° dh| tial | tial Up on-
Xo. 1 |No, 3 |iy 60° ¥o. 1 |No, 8 |1y 60° No, 1 |¥o. B 1y 80° To, 1 Mo, 3 |1y 80°
855 up|60% wp 269 -up| 60 wp 8% up|B0d. up 359 up (603 up
16° dn| 7 dn 15° dn| 7 16° dn| 7° 4n 16° dn| 7° an
¥ing arss or ! 1. 1.370] 1.270| 2, 1.258| 1.268| 1.260| 1.288| 1,104 1.194] 1.184| 1.184| 1. 1.189( 1.108] 1.
ing aored | O . 270 270 1.104] 1 1.198 19
Bpeed range Olipax/O0in 6400 vo.4| 7e.4| 9.4 7a.4| 7.8 78.5| 78.5| 8.5 78,0 %9.0} v8.0| vs.0| 7B.Z| 78.3| %8.3] 78.3
Rate of olimb | L/D at Op=0,%0 15.9( 16,9 16.8] 189 16.9] 15.9] 5.8 18,8 15.6| 15.8( 6.8 15.6] 15.6( 16.8 16.8] 15.8
RO o= (° 04| .s03| .me| ,19e| .3%| .s3¢| .aza| ,202| .20af -.mo| .ma| .100] .z23| .m85| .am| .13
Ldém Bl o = 10° 78| .o7a| .oma| .o73| .ov8| .oda]| ,o08s| .o78| .ov3| .ov0| .ova| .o08%] .ove| .0e3| .os4| .om7
ontrollabii- —— -
o ey B0 o = 80P 1 osa| T.ooe| T.066| 1.054 | L.o48| L.008[ 8. o78|*E.ova| .0s3| .oze| .ose| .om| .ose| .oe8| .oe7| .oez
BO & = 300 .07 .oos{ .co8| .cos| .owe| .oas| .oae| .oma| .oss| .ozo] .owaf o .015] .024| .024| .om
Late Maximom & at whioh
conbec itk allexng will belance 20°| -ac®| m®| s88°] 10°| a0®| az®| 85%| 187 18°] a0®| 0% 18 a0°] - m°| as®
aldsallp 03! dus to 207 yaw
€= P .008|. .o10| .o .oo5| .o18| .om .c0al. .oo| 015 .oou}h ,018| .oaL
. %a, -.007 |-, 003|P-. 003 -~,007|P~.008 /8" 001 -.005 |P_"008|®~/00a|2-.001 | —.008 [P~.003
d =109 .004|. .013] .018 .006( .00 .oz 004 .oam| 018 .007 .087
momantadue | fm " -.004 [P~ 00a|P-. 001 -.007|°- 003 2,003 -.00s [P-.003{®- 001 -.008 {P-100% |5-3601
H)favorabls [ o, & x 20° 'b p 008 .03 p +00LL .018] .07 .006| .00 ,018| .oz8
~)Unfavorable «.010 [P-.007|P—_008 |2-,008 | -.010]|P-_00a |[P~.007|%-.008| —.003]°-,010/°-.009]°-.006 | -, 013 |9~ 00a |- 00% |2—, 005
d = 3500 .003 | .o08] ,noB t ,003|f 005 .008! 004
Ooa -.008 | -,008|P-.007 [P~.004 | -.012]|8-.009 |°-,005|C-.008) ~.007|°-,004|°-,004|2 001 | -.018 [°~,008 |2~ 007 [P-. 005
t1gl ineta- }
¢ :Tugiinﬂmn;ng 18°} 28°| 128%] 18°] 18®| 18°| 169 " 18%| 18°| 18° 18°| 18°| 18°| 18°| 18°f 16°
o for indtial insta-
bility at pby2ve0 O5:
Latersl Yag = 0O° e 1%l 1| e av®| 17| w70 a7®| 1s@| 18| 16°) 18°| 18| 19| 189 1m®
stabllit
(G:h_ 0;,{ Yor = 30° 12°} 11°| n°| 1%} 12°| 13°| 12°| 8% 12%| 12| 13°| 12| a2®| 13%| 12®| 12®
Maximom unstebls 0,1
Yaw= 00| .o48| .o48| .o48| .043| ,0z3| .oz2| .0ma| .o0=a| .o30| .omo| .om0| .os0f .oz0| .030] .0%30| .0%0
Yaw=20°| 0930 .co3| .opal. .0es{ .oas| .oms| .oes| .oes| .oes}! .oms| ,oes| .oes| ,.oms| .05 ,c8s| ,vas

Footrotes ars given af and of table.

IIIAX 9Ta9%L
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TABLE XVIII. CRITIRIONG SEDWING RELATIVE NERITS OF ALLXRONE (Oontimued) -
[=]
Rounded, $lp Xo, 2 Rounded tip Eoundad tip No, 3 Rommdad tip Lo, 8 Hounded tip No, & >
Moditm eilorons 0° akey | Nedivm ailezons Mediua silerons Short wide allerons 10° Ghort wide allyrons 0" mkowl ,,
:
8and- Dif- Dif- Dif- | Dig- Dif~ | DLt~ B
far- far- fer- | far- for- | for— =
Criterl a5° an T tm t;‘nﬂ- Op tel.nni. Q:IH an° iy fa1 Tp E
subject arlon P Ol on- +1 an| $ial | tial- on=|
1 2 {1y 80° ¥o, 1 1?,‘}6 1y B0° No, 1 [Wo, B 0, 1 2 |zy 80°| =
350 up w 360 up[50% up a5® up [0 wp 9
15° dn ™ dn _ 18° d.n 7° dn 15 anl 7° dp e
Wing aTes or 1.248 1,945 1,840 1.348; 1,48 1,350/ 1,880 1.358 | 1.958| 120 &
minlmm spesd - §
Speed range | Op, /On o 6,=0° | 63.8 82,5 81.8 e5.3| e3.3 g1.3| e1.3 00.6| 80,8| 60.8
Bate of climb| L/D ab O01=0. 15.0 15,8 16.8 15.6 m.al 15.8 14.9| 4.0 , 18,8| 15,0 15.8
= 0 ¥ 1) .97 .28 33| .me| 195 .e85| .oda| .ms .avo| .ma| .30
Lataral « w1 078 .O75| .07 078 .om| .o .08 .081| .00¢| .osa .0a3| .oss| .o84
pontrollabdl-|
1t o = 2P 0az .043| 041 .0m 03| .03 038 .057| .osg| .07 .080| .o7a| .om
@ = 300 .037 03| 008 .03 05| .o .05 082, ,03R| ,084 L0 .03 085
e mm & gt which -
oon::'-m;.:ith lerous nu' o a° 800 o 2% a° a°| 33°| a8 0°| 0% @R°
sidsnlip ' due %0 AC° you !
.| .;m3 008 ;003| . .013 o0el .| .om ookl .o14] 019
¢ =0 -.004 o008 *. 002 P00 P~ 007 5. 003 "~ 008 b_.003 [b-.008
Tewt o2 .ouy .006 Lo06| .on3 018 . .038| .0%0 .008( .o0z1| ,omm
r"““:sm s =10 °_,008 B_.001 & 001 [%-,001 ‘—.% b_.001 8_7003 |%-. 003
[to allsrons
o .07 .3 .005 _ .010 .004|. .030| .08 008, .018( .03
!ﬂmﬂ:ﬁf’ s % -,010 2._..006|"-. 008 008 b 004 [0 004| 2,001 ... 005 |P—-. 004 [%-, 002 ... 008 |b-.008| %003
able o .o01[d .o03 T .o0u|f .00z .003 004/, 011
¢ =% -.007 P on3 (B .0l o003 °...004 [°-.00%| ®-.008 ©_,006 [°~.008 |°-.002 0., 007 -, ... 003
“ 35 mﬁ"ﬁoiﬁ“ﬁ? 18° 8% 18° 18° 19°| 189 28° 18| 19| 18° 18° 16| 18°
ini4isl insta~
Ty at
P'b/8V = 0.05: )
Lakoral Yoy = 0o° 17° 17° e el 1 1°] 1¥° ™ 17| 1°] we
NS Yor=2° | M ue w° ul 1° Wl we 10 | e
Marimm unstoblo C: . E
Yarw o° | .027 087 .07 oar .oar 07| .ox| .029| .mw| .osv| .os7| .om| 2
Yor=20° | 083 033 .0e3 ,088| .os3| .o8B .082| .o82| .0BR| n
[ ]
by to T, ths n.::l.— t ooourre] balow d.l 1m lo¥bers lmiloata tha defleptlon of the up-ailaren as follows: H
- 3 100 e = 2R, 8 “ﬁ aAm # o= 3‘33 o -
X, ahn f:u nra:mwa 1. g
i, Buudonl.u £ confficienk sbout 12 per lowsr than normal. 3
g, BO miniwm of D088 st € = 02d p merimm valoe of 0.0% at & = 33", “*
R, By = 3,084 at 17 nnd 0,094 a¥ @ = E
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