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1. Introduction

VW.884 yr-as a };k.4 Vyvern irud yeas delivord to this Establishnont for
full handling trials in connection with C.S. (A) clearanco of the type.
Various detailed aspects of the handling behaviour have been covered in
other parts of this report, and these showed the need for improvemont in
some features bof ore C.S. (A) reloase could be granted completely or in part.
The two main points which arose ,,ero (a) inadequate elevator control for
dock landing at forard e.g. positions, and (b) overbalance of the rudder
in sideslips on the climb. Despite this, and in the interests of expediency,
it was decided to report qualitative handling trials, but leaving out as far
as possible those aspocts of handling likely to be changed as a result of
developeiont to improve the known adverse foatures.

This part of the report therefore covers some aspects of qualitative
handling, but excludes directional chracteristics and take-offs and landings
since those are covered in other parts of this report.

It may be noted, here that the overbalance problem appears to have been
cured by the fitting of subsidiary fins on the tailplane; these may have an
effect on longitudi al charactcristics but this will have to be chocked later.
It should be noted that tailplane fins were not fitted during these tests reported
here. Also, it sess that the elevator problem in A.D.D.L's may be solved =ore
easily by changes in the propeller pitch mechanism than by changes in the tail-
plane or elevator.

2. Condition of aircraft

2.1 General. The aircraft vas 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 datiin and .MWI.C.
cading Take-off Undercarriage do-,n [ Undercarria e u

____ vwoight (lh) Inches - .. " Inches iil.l

1I 20,730 6.o 21.2 7.2 22.5:1I 17,850 1 ,0 16.o 2. 1.

2.3 Airfincme limitations. These .ore taken from the R.D.A. Form 13
dated 17.7.52 and apply to the aircraft -ithout external stores.

Maximum perissible speed 435 kts, I.A.S.
" speed with flaps at manoeuvre position 305

It It It d w 7
it " undercarriage dc-m 172 '

" " for operating hood 206 "'
design Mach n-.ibor 0.78 indicated

These ,wore also the e-xi.- iz speeds for oprating; the flaps and undercarriage.

14axsi permissible acculerometer reading 6.5 'g' at speeds up
(at a weight of 20,700 lb.) to 350 kts. I.A.S.

decreasing linearly to

5.6 g at 435 kts. I.A.S.

2.4 Airframe details

2.4.1 Control surfaces. Drawings of the elevator, ailerons and

rudder arc given in the 2nd part of this report.

(a) ailplano and elevator. The tailplano had 100 dihedral and increased
area co npared -w-ith the I-k. 2 ,Wyvern.
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The port side of the elevator was fittoed with a springx tab, and the

starboard side ,-;ith a combined trim and ba:lanoo tab (0.59:1 balance action),

The subsidiary fins ,-er, not fittod durin_, theec tests.

(b) Ailerons. Both ailerons wure fitted with spring tabs and, in
addition, the port aileron hadt a tri tab.

(c) Rudder. Details of the rudder were not particularly relevant
to this part of the report, since the directional characteristics were the
subject of separate detailed qulitativo investigation and the rudder under-
went several changes durig the invostisation. (see, for instance, the 3rd
and 8th parts of this Report).

2.4.2 Flas_. These wore in two sections, i.e., inner and outer
flaps. The inner flaps -,weru Young.ian type having four positions; Up (housed),
manoeuvre (lowered and inclined 100 to datuu), take- off (200) and landing
(390). The outer flaps wierc of the plain hinged trailing edge type. They
were inoperative throughout those tests.

2.5 En in arnd pro-ellor installations.

2.5.1 E__rinn, This was a Python iik. 3 No. ASP.239/A.644632, the
coling for which was cut back 14 ins. coipared ",i-Lth the i c.2 7yvern. The
operating li-itations were as follams:

Jet pipe Time
Condition R.P2 . tn. _ °C. Lbmiit

Take-off 8000 590 5 mins.
Operational necessity 8000 590 "

Intermediate 7800 560 30 -ains.
Iax. continuous cruise 7800 530 No limit
Flight idlinF 7800 580
Ground idlin 14000 580

ablximu penissible torquuiietor readin,. - 340 lb./sq.in.

2.5.2 Propellers. These vitro Rotol 8-blade contra-rotating of
13 ft. diameiter, type RI-..75/4-40-5.5/5 (front) and RB.75/4-40-7.5/5 (roar).
They differed from those used on the ik. 2 W.yvcrn in having increased taper
from approximately 0.7 radius to the tip.

The flight fine pitch stop setting w-as 24t .

2.6 Airspeedsstfi. This consisted of a Mk. 81 pitot head under the
port wing and a static vent on the port top side of the fuselage about 4 feet
fonard of the fin leading edge.

2.7 Instrwnentation. Hussonot A.20 continuous trace recorders were
used to record height, indicated airspeed, elevator stick force, elevator angle
and nonial acceleration.

Pitted in the cockpit wecre a Macheter, and a desynn to record elevator
tab angle.

3. Scope of tests

The tests were primarily qualitative and consisted of assessments of the
longitudinal 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
instnmcnt coriitions and in turbulent air. Comnents were also nokde on take-offs
without flap and on handling with the flaps extended to the vanoeuvre position.

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

The foregoing tests were made first at Loading I, some being repeated
at Loading II (the practical forward e.g. without external stores).

No assessments of the take-off (other than with flaps up, as statcd
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") 4th ("Assessment of lockable tailwheel") and 7th
("Airfield landing assessment") parts of this report, to which the reader is
referred.

All tests were made below 20,000 ft.

4. 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 report therefore
implies 'elevator and ailerons' unless otherwise qualified.

Due to lack of mrkings on the elevator trimmer handwheel, all elevator
trimc positions are quoted as fr-actions of the tab movanent either way, as
obtained from the instrumentation.

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

4.1 Climb. The aircraft w*as trimmed at 165 knots I.A.S. and interne-
diato power 7800 r.p.m., approximately 220 lb./sq.in. torquemeter reading).
The elevator and aileron trinners were neutral.

The controls were reasonably light and effectivc and i.ioderate in response.
The aircraft maintained trin-mied flight rith hands off for at least a minute
in sooth air, any later deviations frem the tr iied conditions being small and
easily corrected. The deviations were greater but not embarrassing in rough
air.

The control colu T,,as pushed forward sharply to give an accelerinoter
reading of about 0 g and then relcased; it self-centered iiediately. Speed
increased to about 220 knots I.A.S. in 20 seconds 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 record of this is shown in Fig.1). On applying
positive 'g' sharply (about 1.5 'g' acceleraneter reading) and releasing the
control column, it self-centred i:mmediately and the speed reduced to about
130 knots I.A.S. in 15 seconds. The aircraft maintained this speed, a very
light push force being used to regain the original speed of 165 Inots I.iL.S.

The ailerons were deflected by about one third of the travel in either
direction and then released. The control colun centred imucdiately and the
aircraft resuned lateral level in a dead-boat motion.

There was no sign of elevator or aileron overbalance.

Similar behaviour in the foregoing tests was apparent at Loading II.

There was no marked difference in the handling characteristics at
altitude (about 20,000 ft). except that with the lower airspeeds, the controls
appeared to the pilot to be slightly lighter and less responsive.

4.2 Cruising flight. The aircraft -.as trimned in level flight at about
10,000 ft. at specds between 160 and 260 knots I.A.S. Over this speed range
the aircraft was pleasant to fly hands on, in smooth or bumnpy air, and
maintained the tr:med condition in siooth air for at least a minute hards
off, any deviations being small and easily corrected. The controls were
moderately heavy and moderate in response throughout the speed range.
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Lading Charaptc...ti. s
and wt. Condition and trim Charaotoristcs
at stall. positions. Before Stall At Stall

II Power off 120 knots UAS Similar to the above. Stall at 98 knots AS
17070 lb. throttle El. 0.4 n,u. Slight buffet at 105 with starboar wing

at flight Ail. 0. knots 1AS.; large and nose drop; wing
idle gate. Rud. 0. aileron movements drop could be held

necessary to maintain on ailerons. Elevator
lateral level. pull force about 2 lb.

with just under
baokards stick
movement. Recovery

__ __._ _ _ as above, {
IIAs above. As above; r.p.m. 1As above; rp.m. at

17,000 lb.1 Stops in. I started to drop at 1stall were 7,500.
_ ji 15 knots I.A.S. I

4.5.2 Straight stalls, flaps and undercarriage down

I Power off, 105 knots IAS Very light pull Stall at 95 knots 1AS!
19620 lb. throttle El. 0 4 n.u. forces were needed to with slight nose drop

at flight Al. i" r.w.d reduce speed. At 98- and starboard -wing
idle gate. Rud. 0. 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. Recovery as
buffet was felt at above
96 knots. Large
aileron movements
needed to maintain
lateral level, .. . ..

II Power off, 110 knots I&S No appreciable stick Stall at 95 knots IASI
17410 lb. throttle El. 0.8 n.u. force developed on with nose and wing

at flight Ail. 0. reducing speed. Very drop. Wing drop could i
idle gate. Rud. 0. slight buffet at 100 be held with aileron.

knots, increasing Elevator stick force I
slightly to moderate zero at stall, with
just before the stall 2/3 backwajd stick i
At 96 - 97 knots, movement. Recovery as,
large aileron angles above.
were needed to main-, r~~ain lateral love, . . !,

I TorquemeterJ 100 knots LUS At 90 knots the pull Stall at 85 knots IASJ9370 lb. readi El. 0.2 n.u. force present at with gentle but unon900 ib/sq.inbl. -a!" r.w.d higher speeds reduced trollable nose and

A.D.D.L. Rud. 0. to zero. Slight starboard wing drop.
approach. dropping of either win levator stick force

easily checked by Izero at stall, with
aileron. At 86-87 (about - backward
knots, large aileron 'stick movement.
movements needed to jReoovery as above.

maintain lateral level.
Slight pull stick force

II 105 knots 1AS to about 88 knots, IStall at 8 knots IAS
6m0 Ib. El. 0.4 n.u. thereafter lightening. with nose drop.

Ail. 0. Very slight buffet at IElevator stick force
Rud. 0. 92 knots almost Izero with about j

masked by aircraft 1bac Nard stick movemen
vibrations. Port wing IReCovery as above.
lowered at about 86
knots and could be
raised by very light
stbd. aileron foroe.,_



4.7 Instrument flying. Flight on instrmaents was assessed during
flying in cloud and ground controlled approaches. The aircraft was pleasant
to fly under these conditions, and no difficulty wms experienced in maintaining
steady courses and airspeeds.

4.8 Flight in turbulent air. The aircraft was flu;in in bthapy air at
speeds up to 435 knots I.A.S. and no untoward features were noticed in
relation to longitudinal and lateral control.

4.9 Tr raing and eaes of trim. The aircraft vas fairly easy to trim
longitudinally and laterally at moderate and high speeds, but accurate
longitudinal trimming at lorw speeds required so o care. The elevator triamaer
was adequate for all flight conditi:ns tested from the stall to the liniting
speed. Changes of tri~m with speed, power and flaps and undercarriage were
small and easily held ith one hand. Pilots noted that no lateral retr:Lmring
was required frm the stall to the limiting speed.

Movament of the oil cooler shutters gave rise to no change of trim.

4.10 Take-off vith flaps up. This was made with zero elevator trim
setting and showed no materal difference frm normal take-offs (2nd part of
this Report) other than an increase in take-off speed to about 110 knots
I.A.S. (i.e. an increase in indicated speed of about 20 knots).

4.11 Other features, No specific tests vere made on the airbrakes,
but frai experience gained it was considered that they would be satisfactory
for service use up to 300 !kots I.A.S.; above this speed the changes of trm
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 therefore becQe unccrfortably
cold in cold vweather and at altitude. On the other hand, ventilation was
poor and little or no effect could be felt. This is an imxportant point for
hot weather operation on this type of aircraft, where the pilot is sitting in
a very effective 'greenhouse'.,

Paraffin fumes entered the coclqit at all times and were most unpleasant
(it should be noted that use of oxygen at all times is recurinended).

Vie; generally was good, althouch downard vision was rather restricted
(since the pilot vras sitting directly above the wiinrg) and the view forward

in rain wvas poor, for instance in one A.D.D.L. approach in moderate rain
the batsman could not be seen until just before the 'cut'. The poor view in
rain was often aggravated by misting and pilots considered that these conditions
would preclude operation from. a carrier and formation flying.

Vibration was encountered on this aircraft on many occasions. Those
vibrations w--hich occurred spamodically and at various speeds and conditions
could be cured or reduced by propeller changes. There ;;as, however, one
vibration which seomed to be a feature of this aircraft. This started at
about 320 Icmots I.A.S. and was noticeable on tkie control colunn; it incrcased
slightly in aplitude with increasing speed.

5. Discussion of results

5.1 Earlier trials on the Thk.2 variant gave the impression that the
yvern as, generally, a pleasant aircraft to fly. This impression vas

confirmed in these present general qualitative handling trials up to 20,000
ft. as far as longitudinal and lateral characteristics were concerned (the
reader is referred to other parts of this report dealing with directional
characteristics and lenitudinal handling in airfield and simulated deck
approaches and landings) Particularly good features of the aircraft were
the stall changes of trin with speed, power anl operation of flaps and
undercarriage.

/5.2.......
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5.2 The tests show¢ed no untmword charactoristics up to a Yach
number of 0.76 (0.74 indicated). 7or the -pupose of the initial Service
release it is proposed that a "nach number limnit of 0.7 indioate(I be
applied, which is not restrictive w)h)ile "iving a le m rgin for safety
until more conplete tests are minae. An increase in this fire is to be
expected following these further tests.

5.3 The lack of warning in stalls with flaps and undercarriage dcvm
has been criticised previously, and the following is extracted from the
2nd part of this RPiort:-

"Stall warning in strai,:ht flight was limited to ing h:evying and
lateral unsteadiness and, in som oases, sli:.-ht buffet. Hcnever, the former
feature was apparent at the earliest only sotie 3 knots above the stall and
the buffet tended to be masked by general vibration of the aircraft. There
was no warning at all during stall tests made in turns in the A.O.D.L.
configuration.

The inadequacy of the wing he--v-ing:P as stall warning was cor mnted on
in the I st and 6th parts of Report No. LAAE/853/1. It may be further noted,
with reference to the fact that either wing, would drop before the stall, that
a. sirilar characteristic may be evident at low speeds with asymmetrio
disposition of external stores or during a turn.

It is therefore again stressed that sooe more positive stall warning,
artificial if need be, and starting sayr 5 knots or 0.2 g above the stall,
is necessary".

5.4 A vibration which ap9oare(I to be a feature of the aircraft has
been mentioned in pars. 4..10. Vibrtion records taken by the R.A.E. did
not show it to be dangerous, a 1 thou.-h it was annoying to pilots.

6. Conclusions

These tests confirrie,! t!hat at hei-hts up to 20,000' the lonrdtudinol
and lateral handling qualities of the aircraft ere ,enerally pleasant; pilots
particularly liked the small changes of trim associated with speed power and
flaps and undercarria,-. Yowever, there is still need for some form of
stall -arning. Urgent attention should be 4flven to cockpit heatin- and
ventilation and to the view in rain.

An indicated Lach nuaber of 0.70 is recommended as the maximum for
Service use; this may be increased! after further tests.

7. Further develo-oments

Subsidiary fins have been fitted to the tailplane since these tests
were made, and their effect on handling will be reported in later parts of
the Report dealing with directional handling and longitudinal stability. I
It is clear hoever that the fins have not appreciably changed the general
qualitative aspects covered in this part of the , eport.
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