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3rd Part of Report No, AAER/853/2

AR,
NE ESTABLISHMENT
5 OBC OMER
et
eliminery diregtional dling essessment
A, & A.B.B, Ref: 5720,h/11/THIH
M. O, 8  Ref: 7/Aoft/5909/RDN1
Period of Tests: September and Ootober 1952
- Progress of issue of Report
Repart No, Title
18t Part of AAEE/853/2 VW.885 GCookpit Assessment,
2nd - 30 = VW.884 Airfield Deok Landing Assessment,
Summary

Tests on Wyvern S Mk,4 VW, 884 showed that rudder overbalance was
present under sideslip on the olimb et 165 knots L, A.S. both with the
stondard Mk,) fin and rudder and with several modifications. This
overbalance choracteristic is oonsidered to moke the aircroft unsultsble
for service usc in its present form, and further development work is
necoessary to arrive at a solution, if necessary ot lenst sufficient to
8llow rcatrictcd use of the airereft for familiorisstion duties, but work
should also proceed with o view to glving rudder characteristics
satisfectory for o full clearonce, any cheme developed must not give
rise to foot forces in the cut of trim divc higher then those at prasent

obtasining.

The aircroft was still subject to directional unsteadiness in the
dive snd, although this characteristic would not preclude restricted use
of the siroraft, improvement may be necesssry for the full clecarsnce,

Work is proceeding ot the firm ond A, & 4.3.3. to find soms short
term pallistive for the overbalance problem, avoiding large modiflcations,
whioh will allow o limited number of aircraft to go into Service quickly,
The firm sre slso attcmpting to develop 2 positive oure to sllow unrestricted
use of tho airaraft.

This Report is issued with the suthority of

i/ “" ,,"\‘ \\K J&//\

TR
& \4 -~ Afr Cormodore
Commonding d. & AJE.E,
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1. Introduotion

Hondling tests were required on Wyvern 3 Mk..4 VW. 88 as port of the
progremme for CS(4) relesse, The tests corly showed thet rugder over-
bolance was presont under sideslip oconditions, thot there wore
direotional ochanges of trim with specd and difficulty in trimming ocouretely
for straight flight (as noted praviously on the Wyvern 2, sec for oxsmploe
the 6th part of Report No, AAEE/853/1). Various changes to the toil unit in
efforts to overcome the overbalance wore proposed at meotings between
Ministry of Supply (RDN), RAE, Msssrs, Westlonds ond this Estoblishment,

The effect of these modifiootions was ossessed on VW. 884 ot this Estoblishe-
ment, None of the changes gave sufficiont improvement to the overbalance
charasoteristios, but the tests medc are reported here for record purposes,

Further work on the overbalonce problem is in progress and the results
of further tecsts, to be made when satisfactory dircotional chaorooteristios
hove been obtained, will be given in a later part of this Report.

2, Condition of airoraft

2,1 Geaoral, The siroraft was bnsically os described in the 2nd port
of this Report. Some deteils are repeated here for case of reference,
together with details of the changes made to the tail unit,

2,2 Loading, The tcsts were made with the siroraft londed to 2 weight
at teke-off of 20,730 1lb, with the c,z, 6.0 ins, oft of datum (21.2/% 3,M.C,)
under,carriage Aown (this is the design aft 1imit) i,e. 7.2 ins, oft of datum,
22,55 S.M.C,, undercarricge up.

2.3 Relevont airfreme limitations

Maximmm permissible airspeed - 435 kts, I.A.8,

Moximum dosign (AP,970) sideslip angles - 163° up to 250 kts, L .&.S.
80 at 350 kts. I.4.S.
LO ot 435 kts., L.A.S.

2,4 En installeticn, The engine fitted wes & Python Mk, 3, No,
43P 211/ O, The propellers fitted wers Rotol 3 blade contre-rotating
type RF, 75/4~40=5.5/5 %front) and RB, 75/4~40-7.5/5 (resr), These differed
from those fitted to the Mk.2 Wyvern in hoviag incrceesed toper from approx-
imotely O.7 radius to thc tip to rcduce the blade bending moment. The blade
drewing No, wes Rh. 25706/2,

The propellers were "phosed" to give oqual torques ot siraraft forward
speeds betwee:. 350 ond 400 kts. TedeS.

The engine limitotions for the oclimb wore 7800 rpm with 2 maximum Jet
pipe temperoture of 560°C.

2,5 Rudder and fin detoils. 4 diocgrsm of the rudder ss originally
fitted to VW, 884 is given in Fig.J3.

Stoge 1 _tests, UDetoils appropriste to.the siroraft in its original
condition are given boelow,

The leading cdge of the rudder cbove the top hinge wes extonded forward
to form a 'horn balsnce'. The rest of the rudder leading cdge, between the
top snd bottom hinges, wes shrouded by resrword oxtensions of the fin
skinning, The gap betwoecn the fin and the rudder nosc was fully sealed by
rubberised fabric,

The rudder tob could be odjusted on the ground to give, in addition to
its normsl trim function sgero baloncc or 0,312:1 balonoce, The latter setting
wos used for the firat scrics of testa,




-3 aw

Groas fin snd rudder arca 50,2 sq,ft,
Gross rudder arcs 17.1 sq,ft,
Rudder ares aft of hinge line 13,3 aq.ft.
Horn balance ares above top

hinge and forward of hinge line O, 97 sq.f't,

Tab area 1059 8Q. ft.
Rudder travel 150 each way,

Stage 2 tests. As above, exccpt that the ruddcr balencc tab was
adjusted to give zero balenoce,

Stege 3 tests. 4s for stage 2, except thot the rudder shrouds were
removed,

These tests wore made only by the firm's pilot,

On completion of these tests, the fin ond rudder wero removed ond a
replacement fin and rudder with shrouds fitted, Thls was neoccssory because
it wes considered inadvissble to continue flying with an exposed seal, it
being easier tq fit a now fin and rudder then to rcplaee the shrouds, which
on onc side are/integral part of the fin skinning, A

Stage 4 tests., Adroraft as in Stoge 2, Tests made to ensure thot no
difforeness arose duc to fitting replacement fin and rudder.

Stz tests, As stege 4, with the addition of a dorsal extension to
the fin, (sce Photograph).

2,6 Aileron details,

Gross arcs 21,24 s3q,ft, each sileron.
Areca oft of hinge line 16,22 sq.ft. eoch silcron,
Spring tab erca 1.44 sq.ft, esach aileron,
Spring teb rcte 255 1b, ft/radien.

Trim tab orea 0,955 sq.ft., port sileron only,

2,7 Airspeed systcm. This consisted of o Mk, 8M pitot head under
the port wing and 2 stotic vent on the port top side of the fusclage just
forward of the fin., Further details are given in the 2nd pert of this Report.

2.8 Instrumcntation. 4 :iussenot .20 continuous tracoc recorder was
used to record rudder farce, rudder angle » height and indicated airspeed,
A sideslip vone wos fitted on a pole on the sterboard wing tip and was
oonnected to a desynn indicotor in the cockpit,

3»  Saope of tests

Tests made consisted of stoady straight gideslips to port and starboard
on the climb ot 165 kts, I.A.S. at sbout 10,000 £, and 190 1b/sq.in,
torquometer reading,snd out of trim dives to the limlting speed of 435 kts.
LA.S,

Ly esults of tests

The results are summarised in the following tablo, Foot foroes quoted
ore nett values (i.e. port mimus starboard or vice verss) from the Bussenot
recordings, ssmples of which are given in Fig,2,

Flgurces in brockets ere epproximote sideslip sngles,

Tests ot Stage 3 (shrouds off) wore made only by tho firm's pilot
conourrently with the air test following romoval of the shrouds,

/Toblesess.
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Stoge o T imed ot 107 kts, Ta8_ Out of trim
To Port To Storboard ve
Foot foroce inoreased 55 1b, foroe at 80, Trimed P 15,000 ft,
1 lincerly to 55 1lb, ot lightening with buffet | 160 1b, torque, 220
7° rudder, lightoning to 30 1b, at 10° (13°) | kts, IAS (aruise
to 45 1b, at 9° with Buddor then loocked over| oondition) Starboard
buffeting, weasigg without worning, Foroe | foot foroe of 90 1b,
rapidly then/10° (13°%) | to centralise certeinly| ot 435 kts, LA.S,
60 1b. port rudder not less than 250 lb,
force used to centralise
x rimed as for 3%a
2 Force inerocased pro= Similor to port sidoe 1, the starboard

gressively to 88 1b,
at 6°, lightening to
84 1b, at MO (11°),

slip test,

foot foroe was 118
1b, et 410 kts, IAS,
the higheat speed
roached,

3 Reported to be similar Reported to be similar | None porformed.
to Stage 2, to Stage 2,
|

4 No spprsoisble change compared with stege 2, :

68 1b, at 60 1ight-

5 ening to 53 1b, at 830
(12°§. Test stopped

here since rudder

oppeared to be moving

over of its own acoord,

48 1b, st 7° light-
ening to 26 1b, at
830 (119).

Trimmed as for Sto-e
1, 80 1b. Starboar-
foot force requirc.:
ot 435 kts, LA.S.

In 21l the above tests, lightening of the rudder bar forces wes
sccompanied by buffeting, During the lives, dircotional unsteadiness was
observed as on previous Wyverns. The siraraft was diffiocult to fly in any
turbulence without some sideslip, which would change sign erratically,
Further there appcared to be slight bodily movenment sidewsys in buups or
following slight rudder movement. This charactoristic was not noticeably
affected by the dorsal fin,

Pilots again commented during these tosts on the too ropid action of
the rudder trimmer ond considercd thot a slower action wos necessory, thus
allowing finer trimming,

5 Discussion of rcsults

The straight sideslip tests used by this Establishment when checking
for rudder overbslonce hove been chosen as the most suitable for this surposc,
Although it is, of course, recognised thaot Service pilots do not maintain
straight sideslips in this way, such conditions of sideslip with corresponding
rudder sngles ore lisble to ocowr in severe evasive manocuvres or in misper-
formed serobatics, It is concluded from the tests recorded in this part of
the Report that rudder overbalance is liable to ocour in Service use with
any of the configurations tested to date. This is in contravention of AP,
970, Chep. 601, and is porticulerly unocceptablo when very lorge control
forces ore noceded to centralise the rudder, as is the case in thc present
instance, It 1s considered essentiasl therefore that further development
work be donc in an attempt to eliminote the overbslance, It is understood
that it is particularly necessary, in view of the urgent neecd to form a
Service squadron, to find some solution avolding large molifications,
which oould be cesily spplicd to the smsll number of airaraft (18) required
for the first squadron., Such a solution could, for instonocs, consist of
meking the rudder so heavy thet tho oritical sileslip ongle would not be
reooched, or reached only with diffioulty,

# 43 notod on pravicus Wyvorn adroroft (vege 500 GYh piat of AaBi/05% 1)

acowrato dircotionol triniing wes virtwslly ipossible, ony sldight ddsturbance

noking tho odraraft fly with a degrec or se of siduslip, whioh would often

ohange sign in further disturbanoes, .

% In this ond subsequent steges, rudder sngle was inorecsed only to the Bodné
of buffet and lightening of the pedal foroes,
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8hould a satisfactory scheme be developed, it will be tested on VW,
88l and the tests will inolude sideslips at higher speeds and in the flaps
and undercarrisge down case,

It is,however, essential thst eny scheme used should not give rise to
higher foot foroes in the outeof=-trim dive then were experienced in these
present tests; in faot lower forces are desirable,

The rudder trimmer was considered to be too repid in operation, This
feature aggravated the difficulty of trirming the siroraft acourately,

This sircraft in comnon with previous Wyverns, exhibited directional
unstesdiness in the dive in thet it oppeared to move bodily sideways in
bumps, It is pointed out that improvement in this respect may be necessary
for unrestriocted clenrsnce of the aircraft, although it is spprecisted that
this will probably be difficult., It would not however preclude an interim
release of the aireraft for fomiliarisation duties excluding the use of
armament or externsl stores,

6. Conolusions

Tests on Wyvern S Mk,4 VW, 884 showed that rudder overbalence was
present under sideslip on the climb ot 165 kts, L.id.S8. both with the standord
Mk.l fin and rudder and with soveral modificetions., This overbalonce
characteristic is considercd to moke the airoraft unsuitable for Service
usc in its present form, and further development work is necessery to arrive
at 2 solution, sufficicnt at loast to ollow restricted usc of the circraft
for familiarisotion dutics, but work should =lso proceed with o view to
giving rudder characteristics satisfactory for ~ full clearsnces Any scheme
developed rmust not give rise to foot forces in the out of trim dive higher
then those at present obteining,

The aircraft wos still subject to dircctionel unstecdiness in the dive
and although this characteristic would not preclude restricted use of the
adrereft, improvement moy be ncoessary for the rull oloarance.

7. Further developments

Work is proceeding ot the firm and A, & A.B,E, to find some short
term pollintive for the overbalance problem avolding lorge medifications,
which will sllow a limited mumber of aircraft to go into Service quickly,
The firm nre 2lso atterpting to dovelop 2 positive cure to allow unrestricted
use of the sircraft,

Ciroulation Iist

ATRON 2 Copies 1 for Action
ATRD Projects 1 Copy
TPA3/TIBic 75 Copies
R.T.0, Westlands 2 Copies.
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CLIMB AT 165KTS. |AS,
14000FT. APPROX.

(i) SIDESLIP TO PORT

KEY- PF - PORT PEDAL FORCE.
SF. - STARBOARD PEDAL FORCE
R. - RUDDER ANGLE,
HL(F) - FAST ALTIMETER TRACE.
H (S) - SLOW ALTMETER TRACE
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(i) _SIDESLIP TO STARBOARD

SAMPLE HUSSENOT RECORDS OF STRAIGHT SDESLIPS,
DORSAL FN FITTED
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