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The aileron control of the Helleat Mk.I was cxtromchy hoavy{at, high specd,and
spring tab ailerons werc caployed cn the Helleat ik.II in ordsr _f'i:r Lprove this
foaturc, Brief handling triaols werc nado on Helleat ik, I JV.22h to investigatc
the offect of tho soring tab ailcrons on handling charactormis¥ics, and some noasurc-
ments of rate of roll werc taken by stopwatch in order $6)comparc with similar
noosurcmonts on Helleot jk.T Fle 322,
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It was found that the fitting of spring tab ailerons gave a considernble in-
provenent in latcral control as comparod with the %elleot jkc,T fitted with normanl
nilerons. The control forces were rcduced, &p ‘that nmuch larcer niloron displacc-
rionts and rotes of roll werc cbiained ab epecdpnbove 200 aph (175 knots) ASI, Full
1atoral stick rovencnt could be applicd up %o o maximua specd of 360 mph (310 Inots)
ASI, but os spoed was incrcascd above thga"._.thc stick movcment was restricted by o
sharp inercase of sbtick foree, apparemtly duc to full spring comprossion.

There wer- no scrious ﬂ.isndv"ﬁﬁif%cﬁ, but o minor offcct was that at spocds
above 200 mph (175 knots) AST, she rudder felt hoavy in conparison with the
oilerons ond olevator, Fikd &

1a ntroduction,

[F ) rthe aileron control of the Helleat 1k.T vas cxtremoly heavy at high specd, and
thorefore spring tol silerons werc aployed on the Helleat Mk, II, in order to
provide inproved Intoral control ot specds up to the noximun permissible.

\ b
Bricf m@:.m_, trinls have been made on Helleat k. II JV. 224 to investipate
the offcot~of the soring tab ailorons on handling characteristics, puring the
coursc of \théfc trinls sone simple neasuroments of rate of roll were made by stop-
watch in ‘omdor to camparc thom with similer measurcuonts on Holleat McsI FN.322,
mhe ro8alts of the trials arc given in this prosent part of the Roport.

LE gondition of nircraft relovent to tosts,

5,1 goneral, The following items of cquipment wore fitted o the aircraft :=

Audlton Hydromatic throo-bladed right hand tragtor propeller, Type 23E50~
495

mvo scaled cabin heater air intakes, ong in the lcading odge of each wing
centre scotion,

gix .50 in. Brovming guns, throc in ooch wing, with muzzles and cojoction
chutes scalod,

ponb rock bencath atoarboord wing contre seotion.

rgrinl nast obove fuselage bahind cockpit with an aerial to a shart mast
on the fin, and a lead to tho starboard side of the fuselageo,
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2,2, pircpeod systen. The adrspecd-indieator vas conncotod to tho vitot and
static sides of 2 Kollaman AN,5816=2 type pressurc head nounted ot the starhoard
wing tlIl

2.3 Spring tob ailcrons, A ground check of the preload ias made, by holding
both ailerons fixed, applying a latoral stick foree, and noting the forco at which
the spring tabs began to nmove, Tids foree was moasured at the hand grip of the
control colum and found to be 7 1b, cither to left or right,

The ~dlcrons mxe of the Frine t;pe, —ii: f-bric covoering, ood sore sibdl-¢
ecrodsmi desllss There woo no tosrsdo ciloron tpi tabs, rod the stlurean tri-or
control pwved the port dpring tob onl:s The ronge of the cilcion $ricier <=8 from
1< div, left to 14 div. right. Fixed tabs, adjustoble on the und, were fitted to
both ailerons, . aketch of the port ailerdn is given in “ig.‘!“.:;n g :

2.4 loading. Tho following loading vas used throughout those tosts -

Weight [CC in,aft of datun] GG U/C up
1b, U/C dowvn | U/C up | S.M,.C. | A,M.C,] Remarks, £
129220 | 32.5 3he5 T T s Fighter overlc

i no external load

The datun peint was the leading cdze of the mainplane roofe y For this loading
the main wing and awdliary fucl tanks were full, and full amgurition was carriecd,

N & -

The design c.g. limdts wore 29,3 ins. and 35.4 1n3.:.1ft .nf the dotum point,

2.5 MAirframo limigations,. At tho timo of thedchtests the limiting diving
spocd was 475 rph (410 knots) ASI, bolow 10,000 4 'Pho moximm peraissible spood
for the application of full ailoron displaccmentewnd 365 mph (315 knota) AsT,

3 Scope of tests,

Bricf handling tests weore nnde to inVeéstigato the effect of the apring tab
ailerons on handling choracteristics, pixticulorly ot high specd, Puring the tests
Sooc sinple moasurercnts of rate of ‘wolleat 10,000 £, with rudder fixed wore taken
by stopwmtch to compoare with similay reasurcmonts (unpublished) on Helleot k. I
FN.322, (o normnl ifz.T sithout sﬁpmng tob ailnrnnsg

e

4« Reoults of tosts. N

The fitting of aspring 1.'.::1‘!.';ill ailorons move a considorcble dmprovonent in handling

characteristics, chioflywim rotc of roll at high speed. petails of the results arc
given below.- f{j* , =

Noon:

Le1 1ot ral choractoristics, The latoral control forces werce light
at low gpeod, 8 8p abs wore obsorved to begin operation ot a rininun
spced of 16 140 knots) AST for normal snooth application of the ailerons, or
2t 130 mph knots) AST for sudden application, A8 specd wms increascd, the
forces 1y beconie hoavier, but full latewxd stick novament could be applied
ot spo up to 360 uph (310 knots) ASI. Above thio spoed full stick mevement

tod laterally owing to the high forces required, This inereasc . in

ntrol force roquired aftor a rostrictod movonent above 360 mph (310 mf\ﬂ

ASI, wns so shorply narked as to indieste the lirdtation of assistance caused by full
&?’Eﬁi gf the srring, up to tho limit imposed by this build up of st ck force the

7"-‘01‘ ate ot high spoed, but at specds in oxcess of 400 mph (350 knots) ASI,

the amount of aileron thot could be ap-1lied, and honce the offectivencss of the
loteral econtrol woo roduccd,

oileron co

4 roll through 90° from atraight flight at 440 mph (380 knots) ASI took 3
8o0onds using 2/3 stick movemont with an applied force of 47 1b.

A Scoondary of oot of tho improvement in latural control wnas that the rudder

foroes folt polatively largo, and out of hormony with the moderate ailoron and
~olevator fe} ?xg

00 mph (175 knots) ASI and abovo.
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ailerons }é_:él:z;::i .’i_‘}ﬂ""‘t and distortion, phon the aircraft was at rest the
| A uill-l.itﬂl.? all, CIC.IJ' and srith incronoo af upgud tm}' tondad

to float up, tho port aileron havire: 3
T u ving £+ in, ati
boing noutral ot 430 1ph (375 met?i ESII: R -

Distinct ballooning of the upper surface of the fabrie-coverdd cilerons,

particularly at the inbonrd onds of tho controls wag ob d s i
of' 300 mph (260 lenota) AST, on ’ obscrved at spocds in oxcess

_1;-3 Aileron triumer, At high spoed the ailoron trirming vms very ineffective,
IJ?EElbl_‘f duc to tho Inct that trimmiding wms done vie the port spring tab. [t 40O mmph
(350 knots) AST for full loft sotting of the aileron trirsior o stick force of 14 1b,
right wvas nocded to liold the aircrzft latcrally level, and for full right sotting o
forec of 8 1b, loft was requirod,

4.4 Chanzes of trim vith spocd and powore

%,

S\

Loi1 Iatoral, Noutral ailcron trimmor setting could be used thréuthout
the speed range, bocauso the lateral changes of trim encountercd roguired nog-
1i-ible stick forces to countoract them. @

L.42 ronzitudinal and dircctional. The changes of trifiAfith speed and
power appearcd t0 bo normnl for the typo, and sirdlar to thoscfor-Stondnrd Hellecat
M. T cireraft, without cxternal load, '

L.5 Rotes of roll, Bricf ratc of roll neasurancntg®yorc nade at o height
of approxirately 10,000 ft, Rollas worc nade in olther difgction with rudder tixed,
and the tinme to roll through 360° 'ms moasurcd by stgpyetch. The results are givon
below, and at any porticular speed tho rosult quotgd®is®a muan of the results ob-

tained in sovoral rolls,

Sirdlar necasurcrients arc pivon for Hellefit 3,I FN.322, which did not h:m:.
spring tabs on the nilerons, The cireraft wos flogwn ot a weight of 12,140 1b,
during thespg teats, :
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5. piscussion of rcsglias.

-

The rate of roll noasurcnonts {pr_-re..i.qj) showed that nt all specds tested the
rolling porfomaance of Hellent JV.22) (spring tab ailerons) wms bettor than that
of Holleot FM.322., .8 would be cxpocted, tho improvaiont woa suall at low spoeds,
becaring fairly larpze at higher spcods,

-~

ba Conclusions.

the fitting of spring tab ailcrons to Helleat 1. IT aircraft, as tested on

gelleat 1% IT JV.224, cave o considerable improvenent in lateral control as com=
pared vith Helleat 1%.I adreraft fitied vith normal ailerons, The control forccs
were rcduced, so that much larpier ailcron displacenent and rates of roll sero ob-
fnined ot spocds above 200 mph (175 knots) ASI, Full lateral stick meyerient could
be applied up to o mnxdnum specd of 360 mph (310 knots) ASI, but ag 3pocd was in=-
ercased obove this the stick novemcnt was restrictod by o sharp increase of stick
force, apparently duc to full soring COLIPr- 35100, #

Ther. worc no sorious disadvantazes, but a minor effect.ams that at specds

above 200 rmh ASI  the rudder felt heavy in comporison vith the ailerons and
clovator,.

Circulation Idsbt.*®
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