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1. Introduction

VW, 884 was a Mke4 Wyvern and wag delivered to this Establishment for
full handling trials in comneotion with C,S.(A) clearancc of the type,
Various detailed aspects of the handling bchaviour have been covered in
other parts of this rcport, and thesc showed the need for improvement in
same features before C,S8.(4) relense could be granted completely or in part,
The two main points which arosc wers (q) inadequate clevator control for
dcck landing at forward c.g, positions, and (L) overbalance of the rudder
in sideslips on the climb, Dospitc this, and in the intcrests of expediency,
it was decided to report qualitative handling trials, but leaving out as far
as possible those aspeets of handlinyg likely to be changed as a result of
developnint to improve the known sdverse features,

This part of the report thercfore covers some aspects of qualitative
handling, but excludes directional characteristics and take-offs and landings
since these are covercd in other parts of this report,

It may be noted here that the overbalance problom appears to have been
cured by the fitting of subsidiary fins on the tailplane; these may have an
effect on longitudinal charactcristics but this will have to be checked later,

It should be noted that tailplane fins were not fitted during thesc tests reported
here, Also, it seems that the clevator problem in A.D,D,L's may be solved nore
casily by changes in the propeller pitch mechanismm than by changes in the tail-
plane or elevator,

2, Condition of aircraft

2,1 General, The aircraft was as described in the 2nd part of this Report,

2,2 Loading. The following loadings were used for the tests,

&; C.G. position in inches aft of datum and %S,.M,C.
cading | Take=of'f Undercarriage down Undercarriage up
weight(Ih) | Tnches | J8.M.C. Tnohes 7S 11140 o
I 20,730 6.0 21,2 7.2 22,5
II 17,850 f1,0 16,0 2.2 17.3

2.3 Airfroame limitations. These rere taken freom the R,D.4, Porm 13
dated 17,7.52 and apply to the aireraft without cxternal stores,

Maximun permissible specd - L35 kts. I.4.S,.
" spced with flaps at manceuvre position 305 " it
" " f 1 do.v-m 1 72 " " ﬁ
" " " undercarriage dam 172 ¢ w B
" " for operating hood 206 " "
" design Mach rumber 0.78 indicated

£ These werc also tho muciium specds for operating the flaps and undercarriage.

Maximum permissible acculerometer reading 6.5 'g' at specds up
(at a weight of 20,700 1b.) to 350 kts. I.A.S.

decreasing lincarly to
5.6 g at 435 kts., I.A.S.

2.4 Airframe details

2, 4.1 Control surfaccs. Drawings of the clevator, ailercns and
rudder arc given in the 2nd part of this rcport,

(a) Teilplonc and elevator. The tailplanc had 10° dihedral and increased
aren canpared iiith the Mk, 2 Wyvern,
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The port side of the Jlevator was fivtod with o spring tab, and the
starbeoard side with a coabined trin and brlance tab (0.59:1 balance action).

The subsidiary fins Jere not fitted duringe these tests,

() Adlerons.  Both ailerons were fittel with sprinmg tabs and, in
addition, the port ailoron hal A tria tab,

(c) Rudder, Dotails of the rudder were not particularly relovant
to this part of the roport, since the dirvetional characteristics were the
subject of scparate detailed qualitative investigation and the rudder under-
went several changes during the investiyation.  (sco, for instance, the 3rd
and 8th parts of this Report).

2,4.2 IMaps. These were in two scctions, i.e., inner and outer
flaps, The inner flaps were Younpaan type having four positions; Up (housed),
manocuvre (lowered and inclined 10° to datwa), take-.ff (20°) and landing
(39°). The outer flaps werc of the plain hinged trailing cdge type. They
ware inoperative throughout thesc tests.

2,5 Enginc and propcller installations,

2.5.1 Dngine. This was a Python ilk.,3 No. ASP.239/i.644632, the
cowling for which was cut back 14 ins. comparcd with the :%.,2 Wyvern, The
operating linitations were as follows:

Jet pipe Time
Condition R.P.ii, | temp., CC. Limit
Toake=-of T 8000 590 5 mins,
Operational necessity 8000 590 "
Intermicdiate ’ 7800 560 30 2ins.
Max, continuous cruisc 7800 530 No limit
Flight idling 7800 580 "
Ground idling 4000 580 "

Maximun permissible torquumeter reading - 340 1b./sg.in.

2.5.2 Propellers, Thesc were Rotel 8-blade contra-rotating of
13 f4, dimicter, Typc RF.75/4-40-5.5/5 ({ront) and RB,75/4-40-7.5/5 (rear),
They differcd from those usecd on the ik, 2 Fyvern in having increased taper
from approximately 0,7 radius to the tip, -

The flight finc pitch stop setting vias 243°,

2.6 Airspeed system., This consisted of a ik, 8 pitot head under the
port wing and a static vent on the port top side of the fuselage about 4 feet
forvard of the fin leading edge,

2.7 Instrumentation. Husscnot A,20 continuous trace recorders vrere
used to record height, indicated airspeed, clovator stick force, clevator angle
and nomal acccleration,

Pitted in the cockpit were a Machmeter, and a desynn to record elevator
tab angle,

3. Scope of tests

The tests were priwerily qualitative and consisted of asscssments of the
longitudinel and lateral handling qualities on the climb, in cruising flight,
in the dive and on the glide, behaviour at and near the stall and flight under
instruncnt conditions and in turbulent air, Caaments were also made on take-offs
without flap and on handling with the flaps extended to the manocuvre position.

/Stalls,...
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Stalls with flaps and undercarriage down were reported in the 2nd part
of this report, but are rcpeated here for completeness, with stalls with the
flaps and undercarriage up.

The foregoing tests were made first at Loading I, somc being repeated
at Loading II (the practicel forward c.ge without external stor:f).

No assessments of the take-off (other than with flaps up, as stated
above) the approach or airfield landing are given in this part of the report,
since these have already been reported in some detail in the 2nd ("Airfield
deck landing assessment") L4th ("Asscssment of lockable tailwheel") and 7th
("Airfield landing asscssment") parts of this report, to which the rcader is
referred,

A1l tests were wmade below 20,000 ft,

L, Results of tests

As stated in para. 2.4.1. (c) the rudder configuration was not finalised,
References to ‘'controls' in the rest of this part of the rcport thercfore
implies 'clevator and ailerons' unless otherwise qualified,

Due to lack of markings on the elevator trimmer handwheel, all elevator
trim positions are quoted as fractions of the tab movement either way, as
obtained from the instrumentation,

Unless stated otherwise, all results arc for Loading I (aft limit).

4,1 Climb, The aircraft was trimmed at 165 knots I.4.S, and inteme-
diate power (7800 r.p.m,, approximately 220 1b./sq.in. torquemcter reading).
The elevator and aileron trimmers werc neutral,

The controls were reasonably light and effective and nolerate in response,
The aircraft maintained trimmed flight with hands off for at least a minute
in swmooth air, any later deviations frau the trimimed conditions being small and
easily corrected, Thc deviations were greater but not embarrassing in rough
air,

The control colunn vwas pushed forward sharply to give an accelerancter
reading of about 0 g and then relcased; it sclf-centered immediately, Speed
increased to about 220 knots I.4,S, in 20 scconds and then reduced to 175
knots I.A.S. after about 50 seconds. It continued to fall gradually, and a
very light push force was then used to return the aircraft to the original
condition., (A Hussenot rccord of this is shovm in Fig.1). On applying
positive 'g! sharply (about 1.5 'g' acceleraueter reading) and releasing the
control colunn, it sclf-centred immediately and the speed rcduced to about
130 knots I.A.S, in 15 seconds., The aireraft maintained this speed, a very
1ight push force being used to regain the original sveed of 165 knots I.d,S.

The ailerons were deflected by about one third of the travel in either
direction and then rclcased, The control column centred immediately ard the
aireraft resumed lateral level in a dead-bcat motion,

There vias no sign of elcvator or aileron overbalance,
Similar behaviour in thc foregoing tests was apparent at Loading II,

There was no marked difference in the handling characteristics at
altitude (about 20,000 ft). cxcept that with the lower 2irspeods, the controls
eppearcd to the pilot to be slightly lightcer and less responsive,

4,2 Cruising flight, The aircraft was trimmed in level flight at about
10,000 ft, at speeds between 160 and 260 knots I.A.S., Over this speed range
the aircraft was pleasant to fly hands on, in smcoth or bumpy air, and
waintained the trimmed condition in smooth air for at least & minute hands
of £, any deviations being small and easily corrected. The controls were
wnoderately heavy and moderate in response throughout the speed range,
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ondi rimmed speed
wbo  |condttion |and trim Charactoristios
t_stall, positions, Before Stall At Stall | .
II Power off |120 knots IAS Similar to the above. [Stall at 98 knots IAS
17070 1b, § throttle El, O.4 n,u, Slight buffet at 105 Jwith starboard wing .
at flight |Ail, O, knots IAS,; large and nose drop; wing
idle pgate, {Rud, O, aileron novements drop could be held
necessary to maintain lon ailerons. Elcvator
lateral level, pull foree about 2 lb,
with just under %
backvards stiock
movement, Recovery
as above,
II " As above. As above; r.p.n. As above; r,p.n. at |
17,000 1lb,; Stops in, started to drop at stall were 7,500, '
115 knots I.A4.8. :

4,5.,2 Straight stalls, flaps and undercarriage down

I Power off, | 105 knots IAS|Very light pull Stall at 95 knots IAS !
19620 1b, | throttle El, Oi4 n,u. |forces were needed to |{with slight nose drop
at flight |[Ail, §" r.w.d{reduce speed, At 98~ land starboard wing
idle gate, | Rud, O, 99 kts. the port wing {drop. Elevator stick
started to drop, but |force zero at stall |
this was held easily [with about 2/3 back-
by the use of stbd, ward movement of the
aileron, Very light stick. Reoovery as
buffet was felt at above

96 knots, Large
aileron novements :
needed to maintain I
lateral level, . '

II Power off, | 110 knots IAS!No appreciable stick |[Stall at 95 kmots IAS
7410 1b, | throttle El, 0.8 n.u. |force developed on with nose and wing »
at flight |Ail, O, reducing speed, Very |drop, Ving drop cculd !
idle gate, | Rud, O, slight buffet at 100 }be held with ailcron, i
knots, increasing Elevator stick foree | f

slightly to moderate |zero at stall, with
Jjust before the stall {2/3 backward stick
At 96 - 97 knots, movement, Recovery as
large aileron angles |above,

were needed to main-
tain lateral leve,

—

A
I Torquemeter! 100 knots IAS [At 90 knots the pull |[Stall at 85 knots IAS &
19370 1b, | readi iEl, 0,2 n.,u., [foroec present at with gentle but uncon- 4
100 lgﬁsq.inﬁil. 3" r,v.d{higher speeds reduced |trollable nose and !
A.D.D,L, Rud, O, to zero. Slight starboard wing drop.
approach, dropping of either win&Eleva.tor stick force
easily checked by zero at stall, with
aileron., At 86-87 about % backward R
knots, large aileron ,stick movement, \
movements needed to  |Recovery as above, ,
maintein lateral level, J
S1ight pull stiok foroe "
II " 105 knots IAS|to about 88 knots, Stall at 83 knots IAS 3
16820 1b, El, O.4 n.u, |thereafter lighterdng, fwith mse'&?op"". ~
: Ail. O, Vory slight buffet at Elevator stiok force
Rud, O, 92 knots almost gero with about %

masked by airoraft backward stick movement,
vibrations, Port wing [Roocovery as above,
lowered at about 86
knots and could be

raised by very light
stbd, aileron foroe.

' L 4
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L7 Instrument flying, Flight on instrusents vos assessed during .
flying in cloud and ground controlled apprcaches, The airoraft was pleasant
to fly under these conditions, and no difficulty was experienced in maintaining
stondy oourses omd airspeeds, .

4,8 Flight in turbulent air, The airoraft vas flown in bumpy air at
speeds up to 435 knots I,A.S. and no untoward featurcs were noticed in
relation to longitudinal and latcral control,

4.9 Trimming and-changes of trim, The aireraft was fairly easy to trim
longitudinnlly and laternlly at modorate and high speeds, but accurate
longitudinel trimming at low speeds roquired samc ocare, The clevator trimmer
was adequate for all flight conditions tested from the stall to the limiting
speed, Changes of trim with spced, power and flaps and undercarriage were
amall and easily held with one hand, Pilots noted thot no lateral retrisming
was required fran the stall to the limiting speed,

Movement of the cil cooler shutters gave rise to no change of trim,

L,10 Take-off vith flaps up. This was made with zero clevator trim
setting and showed no materal difference fram nomal take-offs (2nd part of
this Report) other than an increase in take=off specd to about 110 knots
I.4.8, (i.¢s an increase in indicated speed of about 20 knots),

4,11 Other features. No specific tests were made on the airbrakes,
but froaa experience gained it vas considered that they would be satisfactory
for service use up to 300 knots I.h.S.; above this speed the changes of trim
were too large. Further tests are to be made on the airbrake configuration
proposed for full Service use,

No heating was provided, and the aircraft thorefore became uncanfortably
cold in cold weather and at altitude., On the other hand, ventilation was
poor and little or no effect could be felt. This is an important point for .
hot woather operaticn on this typc of aireraft, where the pilot is sitting in
e very effective 'greenhouse!,

Paraffin fumes entecred the cockpit at all times and were most unpleasant
(it should be noted that use of oxygen at all timcs is recanmended),

View generally was good, althoush dovmvmrd vision was rather restricted
(since the pilot was sitting directly above the wing) and the view forward
in rein was poor, for instance in onc A,D.D,L. appreach in moderate rain
the batsman could not be seen until just Defore the 'cut!. The poor view in
rain was often aggravated by nisting and pilots considered that these conditions
would preclude operation from a carrier and formation flying,

Vibration was encountercd on this aireraft on many ccoasions. Those
vibrations which occurred spasmodically and at various speeds and corditions
could be cured or reduced by propeller changes, There was, however, one
vibration which scaned to be a feature of this airecraft, This started at
about 320 Imots I.A,S, and vs noticeable on the control column; it incrcased
slightly in amplitude with inercasing speed,

5e Discussion of results

5.1 BEarlier trials on the k.2 variant gave the impression that the
flyvern was, penerally, & pleasant aireraft to fly, This impression was
confimed in thesc present genernl qualitative handling trials up to 20,000
ft. as far as longitudinnl and lateral charncteristics were concerned (the
reader is referred to cthoer parts of this report dealing with dircotional '
oharacteristics and longitudinal handling in airfield and simulated deck
approaches and hniing:? Partioularly good foatures of the aireraft were
the amnll ohanges of trim with spced, power and operation of flaps and
underoarriage,
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fe2 The tests showed no wnteword characteristics up to o Maech

number of 0,76 (O.7l|, inﬂicated). Tor the purpose of the initinl Service
release 1t is proposed thet a iach number limit of 0,7 indicated be
applied, which is not restrictive wiile ~ivine om le mergin for safety
until more complete tests are mole, 4in increase in this fipure is to be
exected followin~ these further tests.

5¢3 The lack of warninr in stalls with flaps and underoarriage Aovm
has been criticised previously, and the followins is extracted from the
2nd pert of this Report:-

"Stell warning in stroisht flight wos limited to wing heevying and
laterel unstesdiness and, in some osses, slivht buffet, However, the forier
festure was apnarent a2t the earliest only some 3 knots zbove the stell and
the buffet tended to be masked by genersl vibration of the aircraft, There
was no werning at all during stell tests made in turns in the fieDeNeLse
configuration,

The inadequacy of the wing heavying as stall werning was commented on
in the 1st and 6th parts of Report No. LlfE/853/1, It moy be further noted,
with reference to the fact that elther wing would drop before the stall, that
e similar cheracteristic mey be evident at low speeds with asyimetric
disposition of external stores or dwring o turn,

It 1s therefore agoinstressed that some more positive stall werning,
artificial if need be, and storting say 5 knots or 0,2 g above the stall,
is necessery",

5¢4 & vibration which apiueared to be a festure of the aircraft has
been mentioned in paras. Le10. Vibrotion records taken by the R..4,B, did
not show it tn be denserous, althourh it was snnoying to pilots.

€e  Conclusions

These tests confirmed that ot hel~hts up to 20,000' the lonritudinasl
and lateral handling qualities of the eircrsft were cenerally pleesant; pilots
particulerly liked the smell chonres of trim ossociated with speed power and
flaps and undercarriage, Towever, there is still need for some form of
stall werning, TUrgent cttention should be ~iven to cockpit heatins and
ventiletion and to the view in raine

An indicated iizch nuwaber of 0,70 is recommended es the meximum for
Service use; this may be increazsed ofter further tests,

7. Further developments

Subsidiary fins heve been fitted to the tailplane since these tests
were made, and their effect on hendling will be reported in later perts of
the Report dealing with directional hondling and lonsitudinal stebilitye
It is olesr however that the fins hove not appreciably changed the general
qualitative sspects covered in this part of the Renorte
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