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Turther handling trials tosthodc reported in the 2nd part of this Report
have been made on the prototype Fu;v Mz, I. 1MX.798, For thesc tests tho aircraft
vos modifiod in that o largemitail planc ahd clevator had been fitted, the oil
cooler changed to the port yingyand fairings had boon fitted beneath the cooling
gills and cxhausts. ‘

Gonoral hondling®tcotEywith speeinl refereyce to longitudinal behaviour
and otalling characteristigs, worc made at two loadings covering the forvard and
af't practical Cef. pofiftdons.  Somo sticlk forec and acculeramcter readings
during nonocuvresere wloo rocorded,

The niodificitionsmade to the nircraft since it yma proviously tested herc
Werc considordiNto Nave nade anpreoiable irprovenents to tho Jongitudinal
ptobility and tho gtalling charncturistics. In ite modificd 1‘0:’.’,1 the airceraft
stntically WEable owr moot of its spocd rango over its practical Cege TANES

the prévieushoricd tendoncy to drop o wing on landing was no longer apparcnb.

A7 a e
fab gl

Somk_criticimme of the flying choxr oteristics worc made and it wms considercd
that 1f sautattoaticn were peid toO noeting these, the aircraft yould be most

pleasATteailly, heing outstanding waong exiating fighter typeo.

15 Introduction.

Erief handling trials with special reference to ].ung_itt}dinal st;bility and
stn1ldng oharaotoristics have boen nado on Fury M I, 1. 758, tho prototype
1112/'".3 a

nid to this Lstablishaent and

rt of this Roport) by

It vmo tho pecond vipit this airereft had ]
to the port vAng

o - radh nong P ¢
hedl boen nodifficd sinec itg previouy teats hore (sec n-lrlf_l ra ok
the fdtting of a loargor tailplone, the ronoval of tho oll coolel o

/;u‘i\l tho




. 11 amd exhaust fairings at the
;‘mh;-;%ﬁpggagd as a result of Condractcw's triala o

longitudinal stability and stalling characteristics vhien

-

on in the above mentioned report.

Prolininary rcsulis of the present tests hore havoe boen form/ardsa fbﬁ G

letter dated 24th iay, 1945.

2, é'ondition of aireraft rolecvent to tests.

2,1 Gomeral. The aircraft was in a sinilar econditi

in the 2nd part of this Ieport except for the Tolloving alterati

(1) Addition of gill and oxhaust faiwin

lower cxhaust

pipesd being led through the

(Scc photograph at cnd of Report),

VNG ooty

Vere adves,

Lodd " e

28ults o teats
Han

L

on to-

g8 at the yEansfoots, the tuo

sclage pancl,

~.2
(i1) 0il cooler tranaferrcd to o sinilor po:iti@ggon the port ving,
oy

($11)  mibting of a larper
of' tho Report)

(3v)  Zrimiing mochanism incorporatod

Tha engine vas gtill rigid

availablec for thig aircraft,
The gills and oil coolcr

Qoutine L-vicy photograph
of this Hoport,

2,2 Adrspeed indicntor
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8 of the o.i:g_:'c'::a;_:‘.:

{ \ ,
tail planc and ley&t;,g;i’ (sce Fig.1 at cnd

in #le sudder spring tab,

Ly mounted, thcflgxﬂalc nounting not yet being

VeIc manuallye controlled,

28 toested are given at the end
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Ze Dogition which ocours oyt
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accounted for by the additio

Goneral qualitative handling tosts vore made at loadi

roforonce Yo the susosamont
stability,

Sone quantitative neasurcricnta
R AE. type nticl: force indioctor

conpicted of tlho mesoareciient

of the

ako=of'? vAth full
ilay Lloading yrAdth the
of this Revort), Mhie
nol yeight of tha

ngo A nmnd B vdth tnecial

stalling charactorirtios and tho longitudinm

WVOre made at both theaso londinga vith an
ond o Yotk type acceleranctor, Thooe toota

of' clevotor atick forces in out=of=trdn flight ana

during nanoouvres togethor with acocloraicter readingo in
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tume,  The quantitative tents wore nade at two basle heipghto of

41  Hendling at loading 'A' (practical af't loading).

11 Take-off., The tale~off vme nommal and straightforward with
exception of the directionnl control. The nirernft tended to oydng te tho ripght
on opening up the engine and if 25° degrces of flap were used, full Yef$ pudder
wad roquired to cheelk the svdng ovon vhen taking off dead into yindg 1@l tho
take-off yme made out of wind the rudder was not Jufflol...nt.ly poverful tocheck
tho oving. During take-off the foot loads on the rudicr controlsSgd light.

k.12 ©Climb, The longitudinal bohaviour on the olimb M nommal
olimbing power at a specd of 180 mph ASI smo satisfoactory. jfhc dircraft wmp
statically stable and the phugoid stability was satisfactorysn/thd aireraft
returning to its triancd speed after throe or four dlov ool Tions,

The rudder t=imier mo not powerful cnough to give gexpo podel force at 180
mph AST and a light leoft foot load wms roquired to maintain ‘8 straight course.
The ninime speed for zero pedal forcc with full left smias¥ms 190 mph ASI. At
150 mph AST, full left rudder wus’ roquired to maintail difiction nnd the alreraft also
tended to roll to tho ripght. Throughout the climbgmeven ot 1)0 mph 48T, uhc.n
@ using nommal climbing power the aireraft tended tog fly Fipht ving low and thia
requirod a continual 1ight ailoron stick force toy coufttoract,

le13 ILevel flisght, Tho longitudinalSpchaviour of the aircraft
throughout the level speed range wan generglly "ﬂo‘ti'sf'mctory, although there wms
an approcinble deecrcase of phugoid stabililty %@th'inercasc in altitude. At
25,000 ££. when trimmod for cruising ot 260%mph .SI, a disturbance resulted in a
phugeid of increasing ammplitude which nccoaslta*bcd toking over the controls to
avoid ‘= stall,

AL 5000 £t, tho aireraft was lnngrﬁiidadially statically stable uhroug,hout
its specd romge but ot 20,000 ft, 3.1: rbpearcd to beecaonc necutrally stablc at
snceds above 300 iwh AST.

It vms noted that in ne".rly all comht* ons of lovel flipght o certain anount
of left rudder wos earried, 1.0. ’ch S¥lcft rudder pedal was always forward of the
right, %

¢ W

ko1l Stolls. v

& —_———-—— (‘"?: \ 4
L Ald I‘lapﬁ,gand wdercarriage up and gills cio.,ul If specd

was reduced when brinmed fgv- the glide with ongine off at 160 rph ASi,elight buffeting
on the elevator vag ':.pnzmg,,n% it 110 mph ASI, Lo speed wms further roduccd this
buffoting incrcascd ondywosSy "ccoz 1pa.nlecl by aileron tvitching together vdth a
tendency to drop c:.thérgwﬁzng. t 103 mph ASI the cdircraft stalled; latoral
control was lost g at “he Sanb bimo, the oo storted to fall awoy ropidly. The
clevator force tg} stﬁ sthe sireraft woo light and the control column could be
held Dully ‘o;_cl.ﬁ, c.stall. The recovery wns straightforvard on easing tho
control cwlurn :E‘a .

i ‘ Tlops and undercarriage ‘dovm and gills closcd. In this
condition f "'”"‘-"-?'w tor bui‘mt:l.ng and ailcron twitching bocame apparent at 96 mph
AST with éigine off, Thesc characterictics incrcased in intensity until the
gtall ool 1 at nbout 90 mph ASI. [t the stall latornl control vms lost, the

Jef't vy "oing followed ertly by the nose. The clovator force to stall
the ciroraPbams light, the position oi‘ the control colurm at the stall being
about hal? wmy back. The rocovery wos bmediate on casing the control column
formmrxd,

Fith cngine on @8 for an ongine assisted approach, the airceralt could bo
flown confortably at 92 mph ASI, but if the speed vas roduced, the ailcron twitch
started and the right wing dropped at 86 mph AST.

‘. : /bl
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. Gencral Btalling charactecristico, iTh \m '
the stalling chahxll;z{;ﬁatica hird been appreeicbly duproved sinoe e
provious visit, but the stalling spoeds werc difficult to measung oty
~ %o tho aileron twiteh and the subscquent loss of latoral control vy
considerod adverse featurcs particularly for o Ilaval.a_z;mrai‘t.

Y yore well yithin the

Opening the gills fully hed the offoet of raising the stalling opeods !
ahout 5 mph 31, .

If the aireraft yms stalled in o tum under 1g? the aileron tvi ch ving
followed irmediately by = roll or flick of L0° to 60° in cither dir on, The

following dynomic stell figures were obtoined: &
Hoight L8T 1gtiace, roading)
50001 280 5
5000t 2L5 N
“B8000! 200 2

. @
=D
%15 Diveg, = The general behaviour of the mr%g% ot high speods
v satisfactory. The airera®™ gaincd spced rapidly in4hé®™dive vhich wno
sooth and free fran disturbance wp to the moscium Speedgreached of 480 mph ASI
at 0000 ft, ,5% y '

‘Y

4 gerics of dives was nade from trirmoed level f}éa;%ﬁ’ﬂj’ at 28000 ¢, During
these dives o mosdrun linch No, of about 0.79 wos roaghcd at 23 ,000 £t, and ot
those conditions the sticl: force to hold tho airc:%f;i‘t@’éfn the dive decreascd from 8
about 10 Ib. to zero, The aireraft wags imediat®lMpullcd out of the dive wdth
a light pull force and vithout any difficulty » bUBNLL 'no considercd that it was
on the verge of comrcasibility trouble, s N\’
VW
The quontitative measurcnents of sticlk Percos and accelerations during the
diving tests arc givon in Mig,2 at the ecnd Kozig tHis Report and digcussed 1]; a
later poragroph under nanocuvrability, (Scg Bara, 4.18). ;
'Y 7

SR \/ A
4,16 ~ Arproach and landing, i best aop aps ond
mr.l.cj.:‘c.':‘_rl‘lagc dovm cad cngine EJlf waso ;%Enﬁ?.der\_d to be 110 mmh AST, There vmas
sulficicnt clevator trim to trdn fgxﬁjﬁ-_tr.ﬁa.%pff £light ot thia apoed, If disturbed
from the trimied speed the airerafit clcic® oul o gories of slow continuous

oseillations of snall acrplitude ah;:i?!hg,{%, gpoed alightly higher than the trirzied

speed, I S

roach speed Ath f1

%

Gliding turns up to rate 3rre\guic1 bo safcly made at 110 rmh
aileron control on the approagh o€ spongy and although
considored very ciffcotive. _N_ 4 ;

g

The touch dovm was n:;tyiéﬁqétur?' and no difficulty yms expericnced in carrying

out a threc point landing, exifiphio nariced tendenoy to drop a wing ymo apparcnt, T

ST but the
adequoate wmg not

Leo17 DBaulked Lihduli.-}g. Opening up the enpgine and going round apedn
aftor o baullked londing Wes straightforvard and satisfactory,  fThe clmn;;c:s‘aof
trin werc nodorntgl ot epening up and raising the flape to tho maxirum 1ift
position, ond could‘-::_pnsiﬁ.y be held on the control column whilst retrirming,

4,184 JAmoCuvrabilitl, Lo vill be poon fran Fig.2, the nanocuvrability
P 5 P - vy — 3 oSy T 4 it
of tho alroralt LGPeasad appreeiably sdth altitude; that isy the stick force to
produce o givon vilue of nomial acceloration doorensed with altitude,

In tightNurhs ot 5000 £t, the stick foroo to produco a 5'glaccelerauctor
reading vas Loasrate at opoeds up to 350 iph [5I, becoming heavy at spoeds above
400 rph JST, At 27000 ft,, howover, tho stick force in turms wme light, a pull
of* 4 Ib., at 250 mph ASI producing n 3t g nococloranctor roading and at 4'gttihe
nireraft yould continue in the turn vith zero stick forcu,

Tho valuon of stick forco por inercnont of Yz tocoelerancter roading obtained
o1 reeovordes fran dives ot a 5'glacccoleractoer woading varied appreodably with
opeed rnd with altitude from 2 1b/Miat low speod at 20,000 s to 9 lbAgiat high"
ppocd ot 5000 f't, (Sce FMg.2)s  The lowur value wos eonpidered tob low as it ia
below tho WP J70 yoguirenmontn for now typoe £ightc M, vhilst the
highor value i8 on thoe top ldnit of theso roguirunontt,

/The stielk
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t force to hold the aireraft into the dive whon trimwed for lovel
maximul ¢l bing power was moderate up to the maximun spoed measurcd
ph AST (Sce PL '..—). It was considered, however, that if the diving speed
tioed from the preaent maximum peached by the contractor of 480 mph ASI, the
Bk forecs in untrimmed dives to these highor spucds mipht be exceasive, Tho
Rcocleranctor roadings on relensing the control column in the out of trim dives
wore woll within the requirements, theo maximum recorded being B.L'x"acmlk_rmnutor
reading at 5000 't, at 450 mph /SI.

4.2 Hendling at loading 'B! (vractical forward loading).

4 Take=-of'f, Tho tale-off charactoristics yworce .,.'J.r..:l.la.r 6, thooo
at the aft loading 'A' (para. L.11).

4.22 (Climb, In goncral the hahdling of the airerafft o the climb at
nomaal clinbing power and at o opeed off 190 mph ASI were similar®e’ thosc at the
aft loading 'A'

In the phugoid stability tests the airerat™ appearcd al ftly morc stable in
that it returned to the trimmed speed after a slightly losserbnumber of
oseillations of smaller amplitude,

4e23 Ievel flight, The formmrd shift of #hg G.g. did not have any
marked effect on the goneral behaviour of the aireraft® in level flight over its
) Speed range,

The longitudinal stability both static and phugo:.rl vas satisfactory at low
and high altitudes, The tendency for the aircr@ft to become neutrally astatically
gtable at spceds above 300 mph ASI at 20,000 fhwmasyin loading 'A' vas not
apparent at this loading,

L.2l,  Stalls, The stalling spcéds #nd the aireraft's behaviour at
and ncar the stall were unaffected by the éﬁangc of loading,

L2565 Dives, The gencral behdsdiour of the aircraft at high spcoeds
was not appreciably effected by tho ch.mwc of loading,
The quantitative measurcments: of sticL forces and accelerations made during
the diving tests at this loading arch Wiven in Fig,2,, and arc discussed in a
later paragraph under 4moouvrabll‘i’b;, (=ec para, 4.28).

L.26  Approach and land:t.ug. At this forword loading it wms only just
possiblc to trim the aireraft 1011311:11(1311:111,; at the best approach speed of 110
mph AST vdth enginc off, flapd wand undercar-iage dovmn, Under the above
conditions the clcvator tr:l.nmur control had to be wound fully 'nose up' against
the stop. .

In order to make ;& ’bhrq&e ;po:.nt lending enginc off, it was found ncccssary at

this loading to checlk’ the Molding off! period with a decisive rearvard movement
of thec control columﬁomﬁ‘hng the tail dovm.

/‘"‘-".n ‘1

}+- 27 &aujd‘ ef}}

.:Lml*xtccl baulked Towdd

londing, The handling of the aireroft in carrying out o
ing when trimied for the approach as in parn, 4.26 above
“Bndpsinilar to that at the oft londing., Opening up the engine
c'wuscd thc. airoraft to bccomo toil heavy to a small degree which was enough
horever to efeble the pilot to retrim and move the clevator trimmer control cwny
i1y \1osc dovm! position,

L. 28 Honoocuvrability. In tight turms at 5000 ft, the stick force
(nlthou,gh not measurcd) to produce 5'glacecleramcter reading hod appreciobly
inercased when compared with the aft loading case and at speeds above 400 moh AST
it wms considercd too heavy, Therc was no tendency for the aireraft to tighten
in the tum oven at altitudes up to 28,000 £t.

As 5741l be scen from Tig,2 the manocwvrability of tho aireraft in terms of
stick forcc to produce n given accelercneter roading wos noticcably effected by
thoe change of loading, g

/The valucs
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o .‘m?ggnﬁos Poon Erhapd Atvon ob 51 ta,cccl?rqaotcr réading Vory o gg E, 4 ‘gﬁ"ég.
R el of 5.2 1o/ tat lov opoca of SLONNe & 5 a
maxizam of 0.2 lb/glat high opeod ot 5000 6, (sdo Fig,2 LI OERE o ab g
~ “above the top Lzt of tho /A4p,970 = roquitenents fop » nov ro & 4 _;é 5 %3
The stick forcos to hold the alreraft into the dive vhen trirmieq -fbr_-lu.;:.. 28 g'ﬁ
" PIght ot mesciaum olinbing poyer wwere setisfoetory up to the masinug Spoed S

i 1 vaactor reodin
reached of 450 mph AST at this loading, Tho QCOO.:LL.I e '
roleage of the contirol colum in the out of trim dives tore lov, ‘4l

n the

recorded being 2.3 g rcceleractor roading, ‘
443  Asscsmient of controls, : O

Le31  Tongi tudinal control, In general i o8 considercd that the
longitudinal beh-viour at both loadings tested yms satiafac iOryyend o considerable
inorovenent over 4thot ebtaining during the aireraft's pro ioBseVisit to this
Ioleblishiient, :

The degroe of static stability wno satisfactory at @chondi"cions of flight
at both 1oo.c1ings, but the clevator s considercd clightn 4 oo heavy for nonocuvres

espeeially ot hich specds ot the forperd loading, !-'-l""ny- inercese of
smnoeuvrability with altitude wos undesirable in that the clevator control beeane
too 1light in Henocuvres ab hiph sltitude ot the af‘t_j Loading at lovw gpouds,

- Y .

f 4
Therc yas a noticcnblc_: lack of 'noge up! 'qutgﬂt;;;.,-imagc for an ongine ofe
landing at the formrd loading, s s

&Y

hed2 Tabernl and directional Comtiol . The riluron contrel, wasm
conoidorod very bleasant to landic LA CUALOT Fabc S9Ced rangu excevt at spoeds below
Ly g = T e - + A
about 150 mph AST whore they folt Spongy and “Becriic necfroctive as 4he atall von
F.ChOd. ;," 7

. . . f‘,‘-“a- n lr},' < 8

The initianl reosponse to ailoron Hovesent ot CIulping spocds and 2bove was
sharp but the ratc op roll did not APPCAX W® incrcase in Provortion to a 1Zular
digplacenont. The peak rto of roll ge.8 ponsidored to gccur ot around 300 miph
IS8T at 10,900 £t, vhore it :‘c:-o.chuf:?@, t_qc m;tpf. of’ about 85° DEX oceond yhen nestisngm
ailcron stick forco s ooplicd VALR Sng) NWid, 1o eilcron overbalance vma
apparent up to the maximm speed rédeacd of 480 mph AST but the aileron Giitching
at and near the stall ima considqmaﬁ_ 'a bad feature Copecially ag it Was accommanied
by a loss of lateral control &8 Bhé £Lall ocourved, L

The rudder wag light over, Sfall movements, becoming gii
larger displacements, The efledtivencss of the rudder wag good ok high speeds
becoming less yrith deercase @f™8puod witll, at conditions of talwo-ofp across
wind, it vag barcly aclcquatéd.;‘g.- courteract the Swing vhich could ocour, The ho
'Liddc:g- trimer functionad _-'ft'c-._giﬁl“.mtoril;;. but thore 'y insuliotont lelt toiigern
range to Ly "Pook opon oy ULE climb ot vhat s considercd to be about the begt
elinbing spead, Lt gmdvio¥6d that a cortain aouwnt of left rudder yms carricd
eontimally in nost CeRditiong of flight in order to maintain a constant heading,

ghtly heavier for

%33 Bhapres of trim with Speed and pover, The longitudina]
change of 4rin it spead an in the corroot sense » 1,0s NOBC up 1Adth inercage
of spead tlwougﬁ%ﬁ,:_;j;gc aircraftts Spued range at hoth Lloadings, The clcvator
aticl: forean te hold out of tiin Tlight werc considercd 8lightly too heavy for a
fightor capocdalfs™as the high ond of the aireraft's speed range, Tho lengitudinal
chonge of trimyidth DOVCT wvas:~ dnercanc pover, aireraft nosun up; deercase
PowCr, airogaft\noscs dovm,  This wan in the correct gense and WS conveniently
small in pamithie,

The lateral ochango of i vith speed wma nepglisible y but ot lew Bpcadag
there smp an appreeinblo tendeney o £1y right wing low at full climbing power,
duc, pPreoumably, to the torque ronction,

The dircotional change of trim with speed vas sugh that
enced, the alroraft tonded to yow Lo the right, With inoro
aireraft also tonded +o Jayr to the right, In all
tria could be hold on the rudder,

1ith inorvase of
ase of pover the
eancsd the change in direotional

/The af'fuot
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Teat of yaw on piteh and vice versa vnao very omnll on tlds ddreraft,
sonaddered a vory dosirable charnctoristic from the point of view of
AL nUW.

bed  Sngine installation. As stotod in para. 2.9 » the ongino wms rigldly
ounted and in this respeet vmo similar to that obteining on tho r.%'s firat
vigit to this Eatablishment (soc 2nd part of this Report), In OB gudnee the
engine vibration vms very bad and exceptionally wnploasent, Thighg attwl ig
underatood to be fully roalisod by the Contractors Mo ore telcipmgpd®ion to £1t
rubber mountings on the production airorait, \ )

-
—

Voery high oil inlot tomweratures wore cxperionced cepe dall$ on the climb,
The high tomperaturcs were not considored duc to oil oongoﬁi@giin the cooloer
but rather to innduquate provision for cooling, 'l O

e
R

5e donclusionﬂ.

By

In gencercl it wvas considered thnt the handling qdfgd Pics of thoe Fary ap
teobed yore sotisfactory, the aireraft having samo robd foaturce, The improve-
ments effected since the airemaft's provious vigit #oEais Establishnent were
considerud to have rendered the longitudinal stabiT¥y; sotisfectory up to 25000 ft.,
ond the behaviour on landing yma no longoxr consi,@ém{,@ dangerous,

Some recomendations on irmrovenents vhicheyC¥C conuidered ncceusary are

givon belows L )

tllﬁ -

(1) The aileron control at low specds Shéuld be morc cffective as ropards
responsc tnd maintainance of la%ieral control dovm to the stall,

:‘;'Tj? “ ;'i(
(ii) A more powerful rudde. ig req&;ﬁ;{aﬂ&d at low speeds to counteract siding

ospecially in the cage of talimg-off across wind vhen using f£lapa.

(iii) The ranse of left rud ifﬁrﬁﬁ'@w should be increased to cover the
elimb at speeds down todabout 160 mph ASI.

The following featurcs \'.rcre@fsé noted, and attention to these points,
althouzh not a necessity, would! 'cohtf’idcrably improve tho manceuvring qualitics
of the aircraft: - Ny

( \ 7
(1) The change of lon %Bd%ml trim in texrms of stick forec to hold out of
trim flight shouldwbe dcercased,

(ii) The manoouvmbﬂlaigat- in teims of stick force per !g! should be decreascd
to give a glightly mmaller value at high spoeds at lov altitudo and
incrcascﬂ:ﬁ%vo a higher valuc at low spcods at high altitude.

It should be'moted§that the level of engine vibration cannot be over—
stressed, as thig bad fonbure tonds to detract from the othorvise plcasant
impressions gaincdirem flying this aircreft. It is undorstood however that

cd and that suitable action is being taken to provide mmibber

OFing appcarcd to be inadequate to a dogrece that it scoms to roequire

» .
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