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SUIRIARY
The report describes measurenments of 1ift, drag and plibching
momonts on a 1/36 scale model, up to a Roynolds nwrher of 7 millions.
The cxperiments covered the effect ~- flaps (30° a2ad 50°), dive brakes
(30° and 50°) and of tvo tail nlamos of difforemt span ai two angles of
incidence (+2° and ~2°) relative to tho wing.

The highest value of OCp ... mecsured was 1.6 (with 50° fleps).

ALt 4L
Scazle effect on dowsash at the tail sprarertly discppears above
A o= 3 x10%,

Introduction

The main object of the cxperimentes wos to deterrmine
(2) data for %o sebbings for the treiling olge flems,
('b) the ¢ffect of the dive brikes on the characterictics,
{c) the inlluence of tail planc sebting on longitulinel sbebility

and {d) +the possilbility of Purtior scsle effcot on dovvmmsh ot the tedl,
at values of Romeldc muber cbowe 7 rillions,

During the tests, the desirn woes changed to incorporate o toil plaac of
sraller span. In consequence part ol tne original programme wapn repeated
with the swellier tail.

Preliminary teats had been carricd oul oa the medel, before
either flaps or tsil wore fitted, and also on o % thick recbansular
aeroloil, with and without nosc flaps, bubt noaving the same scebion as that
used along the mojor rorticn of the spon of the corplete nodcl.  The
results of the acrofoil seorics of tosts will be roporbted seporately.

The valucs obioined on the original nouwel airernft, belore Citiing, [leps
and %ail, vere in very close agrecrient with those comtaincd in the presont
report, and are thercelore not included.

Yipdel /
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Model

The model was made by Vickers Armstrong Ltd., and was 1/36 full
scale. The wing and tail plane were made of metal, the fin of tulnol

and the body of phenoglazed wood (see Fig., 1 for a genersl arrangement
draving).

The wing, of area 2.,25 scuare feet and standord mean chord
0.62) feet, had a section very similar to thosc described in Current
Paper No. 92 (Ref. 1), but with slightly greater cember and with ao
trailing edge reflex. The meyimum thickness, which was situated at
gbout Cu35¢c, inareased from O.13c at the root to C.lhc inboard and then
decreased to 0.09c, remaining constant at this value over the outer two
thirds of the span. Ordinates for a representative section
{t/c = 0.09) are given in Teble II and profiles Tor t/c = Cail and
t/c = 0.09 are sketched in Fig. 2.

The flaps for each half wing comprised thrce scparate sectlions
(showm in detail in Fig. 3).

(i) Dive brakes, of 2,35 sbandard mean chord and length
12.0% of the semi span, in the inboard position.

(1i) Fowler flaps, of 28.50 stanlard mean chord and length
11420 of the semi span, in the mid position.

(iii) Double slotted flaps, of 23.8j» standard mean chord and
longth 35.8¢ of the semd span, in the outboard position.

Brackets were supplied which allowed the £laps, cither separately or
together, to be set at 0%, 30° and 50°, wath respect to the wing chord.
The gaps between the o halves of the dive brakes, snd betreen the dive
brakes snd the Fowler flaps (see Fig., 3), could be covercd with o mebal

plate in ordser to examine the sffect of the unaveidable gaps in the full
scale machine.

The tail plane ves adjustable to +2° and -2° 1-ith respect to
the wing reoot chord, and, together with the £in, could be replaced by &
fairing vlock for the "no toll' nases. A sketceh of the tail, showing
the two different spans, is given an Fig. L.

Tull debails and dimensions of the reodel are given in Table I,

Range of Tests

The various arrengements tested woere as follows:-

Thlc/
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, Tor sots 1 - 18 (inmclusive; tos rri cl out ot Roynolds
s bors {ompmoxe ) oFf By . 107, 6. x 1 100, together with
o mum oy aboatd 0.8 v 10°  for coupnrison with ros ".Lcs m“l::L:!.nc:cL in
Ueanre. Vidkerst twmel. In sot | oon edtrn Reynolds nwiber, ol
3w 0" T included, ond 3o sets Ly, 5 1 6, 11 order to ohtoin aore
informntion concorndng the secle ciffoet on dovmmsh ot the 211, cxbra
mew nere nde o Noyaolds murbers (c p“o> o) of 25100 amd 1 o» 10
The testo in scbo 19 o 22 (inclusive) verc resbricked to Roymolds
mibers {oprox.e) of B x 100 ard 6.4 s 106, )

Lift, drop ond pitehitg wonotds woere 1cosured over 4 mnge of
reeldeieer of 't,‘qc irg root chord. "roo cbout 0% 1o above tlie stall.
1oy Zow eouew, Thore ndverse pitchiang romocks rishd hove doovped the
Lol sunporbs, it orae rocecsery Yo add reasurenants ot lx ongles of
iatidones,

Tables and Fisures

A complete set of tabulated results is not included in the report.
Typrcal gurves of C; — a and C_ - C;, at a Reynolds number (approx) of
6.4 x 410° are shown In Figs,5 to 11 (inciusive). (6.4 x 10° has been
selected rather than 7 x 105 because the ranges of observations, at this
value of Reynolds number, give a more complete comparison.

{1, max - Log R curves zre shown in Figs.12 and 13,
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Effect ol Flang on Lilh

1—3

3 iz shoyaoa :'L‘1 Jigse S0, Ga and 7a. The increment in I10%,
;gle 30° and O° with tfa,:.,., ot molerate incidence, is

0.55 amd .6k ve uCthUl irrespective of teil planc argle or size.

With no tail hmmvu" ths 1ncnm nts are hirher, namelr 0.6 for flap aagzle

30° and 0.7 Jor flop anple B0°. I gonewnl ACp, &ue o flaps is less

at  Cp, g M of lover incidences. The effect of Jle» angle on

Cl, maxs 2% difforent Reymolds numbor, is shom in bass. 122 and 12b.

1
il

due %o flap a.

Covering the gopz in the dive brekes, and bebtieen the dive
brokes ond the ot ler flaos cives = slight inwelease in both 1irt
coefficicat and O wax | (Fig. Saj)e. Whe incronse in Cp pmy 18 rmch
cemnller at the highes% Reynolds muters (Fig. 12¢).

AP o v s - .
Tfect ol ons on Diteoias Mopoab

Yith no tail the Un - O, curves for Plap nwnzles 30° and 5O
sve nlmost coincident (Fg, 5b).  vith the snell $oil ( e Gu) the
etfect of flapa ds to dlsploce the Cy - Cp cuwrves in the opposite
divection from the ro tail condution, axd with the large $2il (Fag. 7b)
the effocet is szaiicy bubt mere »rancunced. Tith tail the curves for
Tlap angles 309 and 50° are +ell genarsitsds Toble IV gives volues of
d Cp/d C1, at 2 = G x 100 (approx. ).

Lfect of Dive M izen

Fig, 11 showa the erfent oa the O - ¢ and Gy ~ O, curves
of dive brake angles 30° and 50° <Atnout adil, with omell il at +2°
ord with lores il +’>° The 50% dive brakes sre =zoow to glve o
s1i-0ply higher 1374 ond 2 more pesitive pitching momord than the 30°
dave breksz.  The s:mll increcse in Op ga- of the H0° over the 3C°
dive broheos is siill presert ab the hichest Reynolds mudter (Fig. 1300

4 both the lorge ond the small trilsat +2° incrense the
slone of 'bn 0% curve ard the negelive value of d Gv/d Cr, over the
no L2il cusoes, the large t0il produccs the greater change i both
respecta (FMic. 11).
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LeCL oL wilh

- O
Corparisons of srcll ¢nd lor o tolil rnlones oF Jlap anples OF,
30° and 50° are shom in Figs. 8, 9 ard 10. Tt 411 Te socon thnt in
general the smr il tail g,:weu a sli-lly grecter 1At than the large

4eil under siymlior conditions. The dilferences iIm the Tp - Cp ocurves
are meve movized, the large teil preducing thoe grecter changs in

d Cm/d Cr,

oot of $oil size on

Refercnce to tig. 1Ja shows thot tF
g senll over the vholo

01, mex, ot £l=p angles G°, 30° ond 5C°, is
range of Reynolds auwrber.

sl
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Dowrresh at the Toll

Txomination of saver-l schs of On - o curves showed that
for the higher valucs of Dermnollds madber, it cush cosc, the curves
were very nearly coincident. 3Selow o Reynoles nuber of 3 x 109,
however, ia oue or tun conditions soe snrlo offect wa ovicert.
(‘{;nﬂr:nlly, thorelore, Lo . ywor . Zront the medel teocts thnt the mean

v I A

dowmasi % ihe § 1%, co duuwedd Jrom the (44 - o curves, shows no
seale elfect whove thoul . = 3w 10,

Adlmorledsnort/




[ - P A,
Aclroaviiedinie G

- ok

1 i - - = S A " - - S ey A ] e -
The & tthers 5 Lab to eaimovledsn e eoslatonce siven by
|
VRS

A 5 ., oy N o 0% oy 5 - - A N -
M, T Galter, M., Dol dn the suncrvasion of She emperinenbsl wer
= ~ 2T

K - RO SYN S ooyt - .
anl n the vresenbasic.. of the resnlis.

Sl bt g e .
a il
iRt iglalen!
- .
o, Autoos Titlo, uvhc.
32K S A2 emDe, W VE
4 i b Rl S r . " by - - .
i C. Delber, Lepte dn ile Cooweseed snr Taanel on two
-- - b o e 7 - T e m ®
o1 Tae ol coooronl pectic s, Laving & larze socle
o -, ks e - A
i Ca Oz et v Or ooy ot oratlcal Reynolds
n-‘\
FRP LG A
- {0 - -
(Ja- PO 5'2- L S _':f 10}_}1)
- St

[ =
J.A-_,':E,)G_:.CMH}.. - LG e

TATE T



SRR
Indel Tetedils
Tine Sman o= 3.883 feet Area = 2.000 square Jeot
Chord {Fusclese € ) = 1.320 feck, t/c = 04123
Toot Chord = 1,8,8 feet, 1/0 = 0,13
Tin chord {(bofore rownding) = 0.220 feel, /e = 0.09

P - - - - b L E [ i
$,c Increasing from C.13, at tle vool, to U1k, ot 25,55

scmi~snan and decreasing to 0,00, ot 3L.2: scul-opan, thon
reraining constunt Lo it

2landard mean chond = 0,62 foot

? chord peiid 2.70., alb of

nosc of vics roobk chord 0.561 Tact

Il

1o

rgle of Sweenbock or Lu3. o 32,20 sari-snan = 15°
Anzie of Sveopvack of LuE. fzom 32,2 semi-spen to tip = 30°
Ving Incidence (Roos) to Bedr Detua = 4,.°

Vian Dihedrel =  +.% on each half s

Ceometrienl Trist from 20.9% se l-sman (b/c = 0.14) 1o

32.2. semimgpan (E/c = 0.09) -2°
Tlang

Dive brokesg Chord = 0.152 foet, Total srea 0.0720 sg

Fovler {lans Chord = G170 Tect, Tourl Amea 0.0773 sg

Doupio Slotted flans Ileon Chord = 0.180 feet, Tobtal Arca 0.20.70 sq

Irilnlang
Lar~ne Span = 1.708 fect iren. = 0071 sq £t
Root Chord = 0.BL2 Tech, /e = Cu(0
Tip Chord (beforc rourding) = 0.252 feet, t/c = 0.08
Small Spen = 131 feot loen = 0.595 sq Pt
Root $hord = C.hL2 foot, t/c = 0.09
Tip Chord = 0,302 foot, t/c = 0.0317
Tereo and mell Tails
ples ot tail place relztive do bhe vmas roob chord = ~29 and ~2°
Anrle of swetrhee s of o 2o Ters LT = 307

Tail pilaae dikcarnd = 153% on ecch half 23l plone.



Wing Crdinstes for a scotiom +/c = 0.09

. - - . e bt TR M b W G e e b ek & W

} ) i

,; x/c i vy upper/c . y lower/c i‘

o T e T

0,005 10,0107 | 0.0096 |

! 0. 0075 ! 040127 | o.ot1o

T0.0125 1 0.0159 | 0.013,

b oowes | oo.2or | ow0163 |

i 0.05 | 0.0279 Log,0205

| 0.075 | 0.0332 ¢ 0.0236

S 010 1 0.C377 0. 0257

boods 0l j 04027

i0.20 b0.0.9, ©0.0310

I c.25 f Ce0529 I 0.0%29

; C.30 i 0.0550 % 0.0338

o35 | 0.5 | c.ome

| 020 | o350 1 0.0337

i 05 {0,053t | 0,032 i
0.50 | 0.0503 Loc,0310 |

% 0.55 | 0,468 ! 0,0290

| 0.50 1 0.28 0,026, |

P 0465 | 0.0377 : 0.023)

©0.70 1 0,052 L 0.0201

§ C.75 L 0,0270 ! 0.0167 !
0.80 i 0.0216 o 0.013h
0.85 | C.0i62 L D.0100
0.90 | 0.0108 | 0,0067
0,925 0.,0081 | 0.005C |
0.950 ., 0.0CH | 0,0033 |

; 0.975 - 0.0027 | 0.0017 }

| 0.9875 . 0.,0013 | 0.0008

; 1.000 0 | 0 i
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TALE LT

Values of 4 Or/d o {per degree) for small positive incidences at

R (epprox.) = 6. % 105,
e T oTemm s T T remT T r T ¢ 7 i SR ""“"‘g
i H 1 H
| ar moaq | Iarge Taill Targe Tail | Srmall Tail ' Small Tedl |
o S —— e B R
A1l Flaps 0° } 0,071 I 0. 079ﬂ | 0.0795 | 0.078 | 0.078
Dive Brekes | 0.071 51 00795 P - Do | -
! oenly 30° | ; ] i | |
l : ; i
411 Flaps 30° | 0.071 | 0.079; . 0.079; ! 0.078 | C.O78
i 1 - g ! ;
Dive Brekes | 00705 |  0.079 - 0,076 ! -
only 50° ; ! | ; |
i | ! 1
A1l Fleps 50°; 0,066 | 0,074 | 0.07Lg | 0.073 | 0073 ;
1 SRS AU,
TLYD IV
Values of d cmﬂa Or, for velues of Cr, at small positive incidences at
R (approx.) = 6. x 1cb.

{ t T
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Wing root chord
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Vickers M T 1000 (Cc 132 D)
General Arra.ngement.
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Cht_)_rd line

[

Wing section at AA (Fig 1) % =014

f\

wing section at 88 (Fig !) T/C=o 09

f

Chord line

Tailplane section at cc (Flg 4)

Vickers M T io00 (C_132 D)

- T

’
/e =0085

Sections of wing _and tailplane

Z o






Fic 4.

Dotted Iines show small tailplane
Full hnes show large tailplane

Vickers M T 1000 (¢ 132 D) _Taul arrangement
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