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General handling trinls have been made on the first production Vampire ™
TG, 27k, which differed froa the prototype aireraft in having a de Havilland
Goblin engine of higher maximur thrust, (7\®

= i
¥

The trials were made at the typlcal service londing of B%@;,;:b, with the

. centre of gravity position at 6.3 ins, aft of datum (underca¥rings up) s
9, %,

The results of the tests shou ed the aircrait to be/Verw pleasant for generol
flying, but the stick force per tg! to manoeurre in tHc ¥iooping plane was
considered to be lower than Was Cesirable for a .r:mc'l&i_’r}z{*'fu'ightcr., Al30, aileron
overbalance at high Mach muabers, wnich was presg '?¢.?6"n the prototype Vampire,

wae more marked on this aircralt. X,
A Y
1., Introduction. 7Yy
e "‘i;.,-__{}

The first productic. Vampire 1T 1”14.}":;:.1:.-'. delivered to this Establishment
for general trials to clear the tyne( fag Sgrvice use. This part of the Report
contains the results of general c:_jgm%;@tiw handling tests together yrith brief
quantitative meacursments of el{;;ﬁ_ " etiok forcas and nomal acoelerations

at the nommal fignter ioad. CJ

Since the pnavious‘c %.'cm the prototypc ¥P.830 were of o veEIYy brief nature
and the prelindnary J s- on from the results received only o limited
W onrt of thie Report), this present part of the Repc

circulation (refe ' E} I %
{'hes been complle o mc,27) as o new type and contoins the minimum of
preyious Report. |

references 10O

Prelin results of the teets which form the subject of this part of
the Rep ve been formn—ded to NAP by letter dated 5.7 A5 refarence A& AE.E/
5719,¢

2. Condition of aiperaft relzvant to tests,

2.1 General, The aircrafi wae the firsy sroduction Vampire I to be

4 T VD & * -y a2 T ny LS x 3 -} - - 1= ] - - ] ™
made by Mesers. Inzlisn Electric. Routine four-view photogrepns O the aircraft
are given at the end of tue Report. The wm1ient external features of the
aircreft were as follow:-

Plain unslotted air Urake flaps were fittod AL the trailing edge

of the mairplancs vetweon the allerons and the boone

Fngine air irtekes in the leading edge of each wing root.

A& plifing Talloon nan-rear view type hood wos provided, with &
£1nt pullet proof windscreen.

carriers for drop tanke were fitted on the urderside of both

mairplanzsa.
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Four 20 mm. Hispano Mark V guns were fitted in the underside of thy
fuselage with muszler and ejection chutes sealed. .

I.F.F. acrial on underside of fuselage below cockpit.

2.2 Flying controls.

5.21 Fbvator. The elevator was of rectangular shape x-rj.flsh t'.-.-? mass
Yalance weights fitted on supporting amms on tho underside. IL'CD]Tth...nﬂl-i f,z::l,.:.:n-_- r
and geared balance tab (gear ratio 0,15 hwas fitted . A 5'113. inertia '.-'?l;._-.,hn: u?n !
a one foot moment nmm was fitted in the elevator control circuit, togcﬂzﬁthur '-':1‘1:15_ |
bunges in the port boom giving an additional dovm elevator movemant of 10 1lb, f't.
Pig.1 gives a plan view of the elevator and clevator trimmer,

2,22 Ailerons., The ailorons werc of approximate constant chord except
at the outboard end, and were fitted with geared balance tabs. Fig.< shows o
plan view of the port aileron and balance tab.

2.25 Rudders. The rudders werc fitted with amall rectangular horm balances
and set baok hinses tozether giving a percentag. balancu of 15,2, Bach ruddor was in
two separnte parts due to the fixed tailplane attachment. A small trimmer tab,
which was only adjustable on the ground, was fitted at the trailing edge of vach _
rudder, Thu trailing edge of both rudders and trimuor tobs wes of approximately /16"
‘hhiohlcﬂﬂ‘

Fig. 3 shows an elevation of the port fin and rudder with trimmer tab. :

2.2, Control column friction. The friction measured at the top of the
control column was approximately 6 1b, in the elevator circuit and 2% 1b, in the
aileron eircuit, The aileron circuit fyrdcticn ie equivalent to the maximum as
laid down in AP,970 and the elevator circuit friction is 2 1b. over the maximum,

2,3 Engine installation. The engine fitted was & de Havilland Goblin I
which was similar to the Halford HIA previously installed except that it had a
maximum static thrust rating of 2700 1b., at sea level as opposed to 2500 1lb. on
the previous Halford engine. No barostat or fuel booster pump was fitted but
it wns urderstood that these will be fitted on leter production aircraft.

2. AMAirfrome limitations, These were as follow:-

Maximun speed (eir brakes open or .
closed) 510 mph ASI at 5,000 ft.
0. Hisins 45,000 T,
550 ¢ R 25,000 %, [
280 " M W 35000 ft,
(1 = 0.76) ; <
Maximun speed with flaps down 170 mph ASI
" y " undercarringe down 200 mph ASI

These limitations also applied to the prototype 'Vampire I MP.B838,

2s5 ASI system, All speseds guoted in this Report were obtained fram am
ajrspeed indicator which was connected to the pitot and static sides of a kik,

EII_IIB 2; volt pressure head, refercnce No.6A/729, fitted at the top of the port

2.6 Loading, The tests were done at the following take-off loading:-

CeGe Pﬂﬂit—iﬂn
U/C down U/C up
ins.af't of datum|% SWC|ins,aft of datum|% SMC r

| Condition | Weight
1b,

Max.fighter load, full
'fuel, oll, ammunition andl 8610
‘seérvice equipment

6.1 28.0 6.3 8.2 |

The design c.g. limits were .7 ins. -
27 4% to 31.08 Sy from 5.7 ins. to 8.6 ins, aft of datum (i.e.,

Uee of all armunition moves the c.g, 2 ina, aft and enditure of' 2ll fucl
0.1 ins, aft at the above loading, 3 e 3 §
/3




e Jests mada,
General handling tests were maae : i

~a X including qualitative assessment of t

..m“:ti; ugrz;u;lﬂl::ﬂling y Tlying qualitics and longitudinal, lateral nnﬂndirzgt:gi?it

behn itrol, Some brief measurements of elevator atick forces and

normal accelerations were alzo obtaine
amd o Watt type uccal&rﬁme*‘.cru. RHe R e RUSAR Lrd te g L

4. Repults of tests.

4o Cockpit layout,

Le11 Eage of entry and comfort. A retractable st
of the fuselage was provided for entry to the cockpit. This ;Eazze;hgnigrth:mn
side ns soon ng it was relieved of the pilot's weight., Although this ensured
retraction before take-off, it was considered unsuitable for maintenance and for
leaving the cockpit. The step was found to be oo high for a short pilot and it
was thought that nnother step situnted lower down and further aft would be of
assistance, For ease of maintenance it was thought that a distance piece should
be provided to hold the step in the extended position when required,

The seating position was comfortable but the anchornge for the lower straps
of the seat harness was situated too for forwnrd, and gven when fully tightened
the harness did not hold the pilet in tightly. The harness releane could not
easily be seen or felt as it was rather far bnok on the right hand side of the
seat, It was thought it would be betier positioned further forward and higher
uwp. Cockpit ventilation was aatisfaotory but no heating was provided and the

I cockpit was cold.

Although the view forwnrd Was sntisfactory, conaiderable

1}..12 Vim‘?-
i3 pnecessary to bring it up to modern

improvement to.the side and rearward view
fighter standards., The hood was- satisfnctory but was placed too far baok and
consequently the pilot was sitting fmmedintely opposite the thick frome of the
side panels, No clear vision panels were fitted, but visibility appeared
satisfactory in rain, During gradunl descents from high altitude a scvere
misting on the outside of the front windscreen and on tho inside of the side panels
I ocourred, which requircd some minutes to clear, A dangerous situantion may arise
if an immediate landing has to be mude after descending from high sltitude.

Le13 Loyout of flying controls ard instruments. In gencral, the
cockpit layout wos considered satisractory, Put the points which Aro outlined in
the following sub-paragrapns, werc considered to require improvemont.

' E)
' L.131 Landin #lapa and undercarrisge controls, Both cuthntrol
- . s i =it tc, 0
g fell readily to hand and tunctioned entioinctorily, but m_ring
6 % cloce proximity it was conasidered that thero

similar foel of the levers andl their : 0 d
1likelihood of mistaking the two controls. This has been proved
AR e .t";rs*:-;d to be in hand. The noutral positicn

in practice and 2 modification is un< '
of the flap lever Was not positive erough and should be improved.

was incorporated in the urdercarringe system to

' 4 on the ground, this did not appear :;.: f'uncttuzf

i i srian~ad at © watablisghment, In the gven

' t+isfactorily in the case experiantad at this Es

: 'garake failure, o switch was fitted in the top jeft hand corner of the main panel,
wh traoted on the ground. It

which enabled the andercarrisge to ba Te
E3a00500 % 8 switch vas too’ irncoessible ard would be difficult to

was considered that thi
locate in an gmergancy.

Although a safety device
revent inadvertent retimctio

The undercarriage retroction was 80 soth and satisfactory.
L,132 DBrakes. The brake system

. B " 1 wns conside
which worked b considered desirable.

PHSYAL0 L system such as on oir bottle was

emergency
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. Instruments. The fuel gauges reguired improvement L_‘.{they
were very inccntil'zgnt. The readings varied to an n‘bt_ﬁm:mnl degree va:ith E,]‘:t:.tigh
and altitude, They read high when the aircraft was ﬁ_}.w.ng and low :.'.hm: the ;1 reraf't
was climbing. When flying level at the same indicated speed the L,c:ntenﬁi
gauges read less at high altitude than at low altitude for a greater actual fuel

contents,

The engine speed indicator was difficult to read quickly as the small hand
appeared to get out of gear at the higher end of the range, and o mistake of 1000
rpﬁt in the reading could be easily made, It was recommended that a low geared
instrument such as that fitted on other jet aircraft would be an advantage for

Service use, A s kit

L,134 Miscellaneous., The dive brake selector was situated rather
far back and when moving the throttle lever it would be possible to move the dive
brake selector inndvertently.

The V.H.F. control box was situnted out of comfortable reach on the lower
left hand side of the cockpit. -

L.14 Engine controls,

L.141 Fuel cock, The fuel cock.oontrol, which was situnted on
the left side of the cockpit, was owkward to operate; the pilot could not use his )
ler't hand for the full movement of the lever as the trimmer wheel obstructed the i
run and it was nscessary to use the right hand to complete the movement. This
would be & disadvantage when restarting in flight as it would entail taking the
right hand off the control column,

4.142 Throttle control. The action of the friction damper on
the throttle was too coarse and when the screw was tightened slightly, it rendered
the throttle almost immovable,

No barostat was fitted on this aircraft but it is understood that later
production aireraft will be fitted with these. When the aircraft was olimbing
at its best climbing speed with an engine speed of 9500 rpm, it was found that,
efter about 20 seconds, the engine rpm had risen to 10,000, The amount by which
the rpm increased became less with increase of altitude, The pilots considered
that adjusting the rpm at intervals necessitated by the absence of o barostat was
not an important disadvantoge,

L.2 Ground handling,

- g .

k.21 Engine starting, The engine was started as follows:= L
1. Puel cock control lever was put to “on",

E. Throttle lever was set to closed position,

2+ Ground starter battery was connected to aireraft and green

warning light on the right hand side of the cockpit was observed
to light wp,

L, Su?aty starter switch was switched on,
5 Mein starter button pressed for two seconds and released.

The electric starter motor assisted the engine te 3000
and wns then
switched off with the engine running under itangmmnl n,?rcla.mn

The anging starting was reliable and zena; ’
with other types of Jet-engined ﬂth,ngmh Qensidared, %0'bs oomparatle

Le22 Taxying, A slight pitching motion was noticed while t
the aircraft : S
c:is?d?mrgf; on rough grourd, but no improvement to the nose wheel action was
e weessary, As there was no slipstream acting on the rudder during
hm.g, he bf-akeu had to be used for steering, The airoraft was taxied in
: a8 wind strengths and directions and it was noticed that there was o

terdency to swing to storboard, slight touches of the left brake

required oco : _
m‘é tmﬁz;:f:iﬁmm to steer a straight course, The view ehead while tm

Sle3
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4¢3 PFlying characteristiocs,
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o 431 Take-off and initial climb, A fla setting of 30°

J_.“irf ti;;uughnut the teats and the elevator trirI:. auttj\i at ﬁm“?;ﬁ;: 1?;

BB imkm'lr‘-'aﬂ1£2uaiﬁla to ru:;: the engine at take-off rym without creeping
 TeAs s o :ch wnen the taks-ol'f rem of 10,000 was readhed, the trakes wers

Ol and the resuliing acceleration was steady and smooth, There was no

%J:dahny to swing unlesa the nosé wheel was out of central or tho h;:akes

.'ﬂll:qually I‘ﬂluuﬂﬂﬂ, When a awing developed - bralkes were used o correct it as

rudder was nct offective below about 60 mph ASI,

m lt}c:;.imred with vpropeller ﬂrg?.nad f'ighters, the aircraft's take-off distance

As is usual with tricycls undorcarriage aircraft, vigorous application of
the elevator was neccssary %o get the aircraft airborne in a roasconsble distance,

At 100 mph ASI, tho elovator bocame offoctive and tha aireraft ‘ed to " "
(into the air at 110 mph ASL. et al’t appoarcd to "loap

The undercarriage retraction tock approximately three seconds and resulted
3n a very slight ncse up change of trim, The flaps ware retracted immodiately
after the undercarriage, The action was slow and steady. A slight nose dowm
change of trim was experionced, and the sink was not appreciable,

432 (Qimb. Using climbing conditions of 9500 rpm, the aircraft was
trimmed to climb at 220 mph ASI, which appsared tc be the best olimbing apead,
) At these conditions the behaviour of the aircraf't was satisfactory and the stability
was such that it could be flown comfortably with "hands and feot off", If the
_power were kept the same and the spued raduced to below 180 mph ASI, the part wing
" tended to drop and the aircraft to yaw to the left, \hen spoed was inorsasced to
" above 180 mph ASI, the right wing tunded tc drop and the aircraft to yaw to the
" pright, This change of trim was very small and was only noticeable when the aircraft
“was flown "hands and foet off", -

= 4,33 Level Flight., In geoneral, the behaviocur of the aircoraft was

" satisfactory at all conditions of atraight level flight, The aivcraft could be
" 1 own comfortably for long pericds "hands and faot aif" in calm air under normal
. cruising conditions,

K i ] 3 ion 3 matimes ‘apparent, The nature
o In rough air a dircctional pacillation was shmtxma.s‘apkzr-..t. . ;
:-ﬂf'thﬂ osoillation was not violent, This "snaking" bohaviour is further desaribed
(i

L under para,lelde

| .

e Tt was noted that it was possible to oxcecd tha airuru:‘tia maximum

B paermissible Mach number when using combat engine conditicns ol iﬂ’ow;rm.én4
L i heights around 35,000 ft, The highest Mach number obtained In
" level flight at heig A t, X e
:1": flight was 0. 768 and no comprassibility afTects wero apparans ar

~ ailercn overbalancc,

.h..jfl. Stalls,

4341 IFlaps and undercarriage up, when trimmed far lovel flight
" at about 200 mph ASI,

speed was Teduced by easing back the contral colwm, Al

mph bufi'oting cirg mars pranounced as
. was slight elevator buff'eting becorirg o
“:ﬁud wnﬁ;ﬂgig? At 110 mph ASI, the rudder occama insf'fective and the aircraft

o 8 . +ability became poar, AR
w o the left while the latoral stab . el
-'“ﬂ““”s'i“giil‘éi S8 o tandency to fly left wirg low but it “u’*d*:? :‘E‘é’iﬁ
s 4 ,a 1ittle aileron, This appoared to inoreass = nmi:a"f:;.t;mn-mlf A
.': ;’ﬂ 404 mph AST, the cileron3 gave a slight twitch and 3
L L]

: i + the horizon with tha yaw
- 3 +he nose dropping e little below . BATES,
8 ._lﬂﬁl mn:ﬁ:f;n&‘ Just before the stall, a :ﬁﬂd{}r&tn Pull 1.-.::;*?: E:t:&uu
":mplzhn nose up and the contral golumn wes half way back fram

nosition, Recovery was made by the normal method and waa satisfactarye

| La 342 Flaps and undercarriage down, At a trimmed speed of 140

B
: . 3 was raduced telow
S Jticeable and bacams worsg a3 gpec
~ mph ASI, tail b“fﬂf“,i?:ﬁ:fsnjm-gu aprroach to the stall as ;.n t_l:g i'lﬂ?:n:“ﬁ _
o gh glight ailercn thgﬁﬁ;r{ﬂ:i:; 5 T.‘.—ﬂ -&fw nt“&“ ot
: dropping a falling «
~ followed {mmediately by tho ng::ll ;ﬁ ;ﬁdmtﬂ, e ue to the marked nose up

/m of trim. ..

¥
s
=}
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change of trim with flaps down, the control column was % forward from tho 1y ﬂ'nl

pesition, 48 in the previous caseg, the recovery was normal, k.

4,35 Dives, The aircraf't vwas dived to the limitilg‘ﬂi'u"ing S;E}a-?& af
510 mph ASI at 5000 ft., and was considorcd satisfactory. During the dive, spaod
increased rapidly, The change of longitudinal trim with spced Irom :‘ﬁOD Tph ASI
was moderate, and could easily be held at 500 mph ASI, Above .',.Dl;l 1.-1pf1 j']_5+, ’ﬁl:‘.-m'a
was a smwall vibration of the control column which was slight until the limiting
diving speed was reached, where it bocame more apparent, but it was not
considored dangerous, At 500 mph ASI, the aillerons were moderately light and
affective, but the rudder was heavy, even for small angular movements,

High altitude dives were also carried out up to the Firm's value of' the
aircraft's limiting liach number of 0,76, No abnormal longitudinal behaviour was
azparent at speeds up to this Mach number although aileron overbalance bacame
avident at Mach numbers above 0,7k (ses para,l.42).

The quantitative measurcments of stick forces and accelerations during dives
and recoveries (see Figs.4,5 and 6) show the longitudinal behaviour to be
satisfactory in out of trim conditions, but when triimed into the dive the stick
faorce to produce 5 'g' accelerometer reading during the recovery was considered
dangerously light,

4,36 Hanoeuvrability, All fighter manceuvres were carried out with ‘
ease, the aircraft's manoeuvrability being good, However, the poor directional L
control (see paras,4.43) was inclined to make accurate rolling a little difficult,

When the aircraft was manoeuvred inte a tight turn at 170 mph ASI at 55,000 1't,
1t tended to tighten up at 2,5 'g' accelercmeter reading, At 50,000 't,, and 300
mph AST (M = 0,71) it was possible to obtain 5 'g's This acceleration was
considered to be exceptional for a meodern fighter at this height owing to the
limitations normally imposed by canpressibility.

Curves giving quantitative results are included at the end of this Report,
Figs,L,5 and b give the stick force required to hold the aireraft in an out of
trim dive, tho acceleration on releasing the contral column, and the stick farce
per increment of 'g! s respectively,

k.37 Approach and landing, ‘Due to the aerodynamic cleaness of the
air-cre}ft and _alsa because there was considerable thrust from the enging at idiing
rpm, it was difficult to lose specd quickly during the approach, There was no
appreciable change of trim with undercarriage lowering, which tock approximately
tour seconds, fhen the flans were lowered below 170 mph ASI, there was a gradual
nose up change of trim which could easily be held with a moderate push force,

The glide approach with engine off was shallow and the pilots had the impression
that the aircraft was underflapped, but it was thought that this was probably
Gue to the considerable thrust generated with the engine at idling spewud, The
’f:aat appz"nach‘ speed was considered to be 110 mph ASI reducing to 100 mph ASI as
<he airfield boundary was crossed, During the touch-down mcderate care had to be
exercised in preventing the tail skids fraom touching the ground, The touch-dovm
Speed was between 30 and 95 mph AST, and no swing was apparent during the run,
Although ‘&ecaleraticn was fairly high on grass, it was necessary to apply a amall
amount of brake to decrease the length of the run, A oross wind of 15 mph had

noe apparent effect on the landing run characteristics, 4

ith o direraft was also landed with the air brakes in the extended position,
" undv. B -3%:-11& at idling speed, the approach was steasper and the run sharter,
0 adverse characteristics were noticed except for the tail buffeting (see para,
4e4L), which alwvays occurred with the air brakes extanded, f

/e 38
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B oy, ?;hin full power was applied, speed increased
’ tf : 8 were m{:mated. The r_‘,han?n D?’:rflgicrﬁmimmaaed &5 the undercarriage

" aadpuaahﬁ c]ﬂf'nmar 8 without ret in o As Ehe fl:;?wg':lie:emzia?y e jby B
4h a4 and the climbing speed was zoon resched, In the ;iia?;?ﬂgpilﬁ.on

& cperation compared very favourably with other modern fighters,

4ol Assessmont of control and behaviour,

: 4ot Longitudinal \ 1

[ababitity mt a&tiaf;z:dm: It was <§ﬂn51ﬁe£'¢d that the degree of longitudinal’

it ory at the leading toated, For all general f

manoouvres, the aircraft's longitudi : e

| gt lenbasicy un.gih nal charactoristios wers considersd satisfactory

quantitatimounuivﬂw light stick forces to menosuvro in the looping planc
_:tma e ve measurements (see Fig.6) showed that the stick force per- gt ;

25 Lk, nb :r of 1 to 2 1lb, at 10,000 ft. Keasurements were attempted at

25, . «y but these are not shown in Fig,6 ns a reversal of stiock force was reo-

~quired to restrict the normal acceleration at speeds below 320 mph ASI. A mea

._-_lmnt made at 350 mph ASI geve a stick force per 'g! of 1% 1b, i gicaet

° The elevator forces to hold out of trim conditions in the dive

moderately light at both high and low altitudes (see Fig.). The nczgﬁmtiun

" on releasing the control column from out of trim flight tuilt up fairly rapidly

‘especially at high altitude but only in one case (at 25,000 ft.) aid the

: _accalemetar reading exceed 5 'g'. At high Mach numbers, the magnitude of the
normal acceleration obtainable fell off (ses Fi::..‘i].

: It was considercd that although the trimmer was stiff to operates and
.:uons?q_i:mntly accurate trimming difficult to obtain, it was satisfactory for all
I-'ncrﬂltlnnﬂ of flight, there being little change of trim with speed and power,

. L2 Tlateral, Throughout the aircraft's speed range ard up to a

. Mach number of about 0.74, the aileron control remained pleasant and lignt,

. Effectiveness wms good at speeds beiseen 160 mph and 510 mph ASI (the maximum

| permissible speed), but began to fall off below 160 zph ASI. The aileron stick
-,"_'i‘umes incrensed slightly with speed, the "feel" remaining excellent, Although

. the effectiveness could with advantage be improved on the glide with flaps and

" undercarriage down, it was considered adequate, With the rudder iree, turns

L qould be made accurately with ailerons alone over the aircraft's speed range. At
& 10,000 ft. and 250 mph ASI, the highest rate of roll was 70° per secord,

0 As the report on the prototype Vampire briefly mentioned aileron cverbalance
. at high altitude, this was inve stigated, Overbalancing and lack of self centring
I of the control column was experienced at a Mach number of O.74% and also
when normal acceleration was applicd at 0.73 Mach number.
13 ' \ At high altitudes
. “and Mach numbers, and ot low altitudes when acceleration was applied, the amount
" of trovel obtainable by moving the control column sideways appeared to be limited
to sbout ¥ of the noimal travel, but by exertin; a force of 50-60 1b, the control
. column could be moved to half of the normal travel, The travel appeared to be

1imited by a stop and the couse of this is unlmowm,

| i a loast
4.3 Directional. ~The rudder wns considercd to be the 1 {
. effective of the controls, It was light for amall moverents, beccining heavisr for

larger movemants, The speed rangé OVer which it was effeotive wna limited, Below

1 7 felt "spongy" and at this speed it wns possible
a speed of 200 mph ASI, the rudder pongy oy R e

; full rudder, producing a yaw of only absut 5 or
::. :gglgimatiuml g,;'rg) This induced a slight roll in the direction if ttg: v
lppiiﬂﬂ. rudder, If ailerons wore then applied, to bring the wings 1;:;1 ,mﬂd ya
ed out and the aircroft would fly without apprecinble turn with ar /
| At gliding speeds, .to obtain any respcnse to the ruddf:r, coarse 1;:& wo
and it was found almost imposaible to sideslip at tiis speed, Ep
however, to increase the rate of descent, if required, Ey using
1t was considered that the poor rudder control did nct serdously g
11ity of the aircraft as a whole.

necessary,
was possible,
air brakes.

affect the handling and manceuvmmb

/Brief
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Brief quolitativy tests were corried out to investigate the directio
oscillation characteristios reported on the prototype Vampire. Excopt in extremely
rough air, the directionsl oscillation was not violent. When inducen? in calm air
by application of the rudder, it damped out in four or five 0?Gi112t101:.5 of .
decreasing amplitude, When the directional oscillation was induced by bumpy air,
it was possible to stop it by checking each oscillation with uppasit? mdu.jlcr. it
was thought, however, that where disturbances were constantly c‘mcurrmg,,_lt would
be tiring for the pilot to be continually correcting the yaw with opposite
rudder. Slight short period oscillations were still apparent at high speeds,
even in calm air, The directional bohavicur was considercd unsatisfactory in
rough air when considering the aircraft as a gunnery platform, although the
directional oscillation was considered to be less disturbing than that expericnced
on other jet airoraft and was considerably improved compared with the prototype.

beld, Air brakes, The brakes opened quickly and the resulting nose
up change of trim was sudden but easily held by a light push force, There was a
alight bank of about 5 degrees to port during the opening and it was throught
that this was due to unsynchronised operation, With the brakes extonded, a certiin
amount of tail buffeting was experienced at all speeds, If a dive was made at an
angle exceeding 30-40 degrees with brakes extended and closed throttle, the
limiting speed was likely to be exceeded, When the air brakes were opened at o
trimmed speed of 300 mph ASI at 10,000 f't., there was a nose up change of trim,
wIEich if not checked on the control column, produced an accelerometer reading of
2r 'g's I the same operation was done at 40O mph ASI, 3.8 'g! was produced, In w
both cases the push force to counteract the oBe up change did not exceed 10 1b.
The pull force to hold the nose down change of trdim when the brakes were
retracted, was light,

It was considerea +hat for such a clean aircraft, the air brakes were
essential for losing speed quickly. steepening the approach and decreasing the
length of the larding run, but it was thought that they were not effective enough
and were inferior to those fitted on other jet aireoraft,

Se Conclusions,

_5.1 Layout, Taken as a 1:;hc-1e, the coclpit layout was considered ﬂntisf‘nctory,
but it was thought that the points ennumerated below required attention,

(2) The bottom Straps of the pilot's herness were too far forward on the
seat frame and were too long,

(®) During desc?n:ta from high altitudes, the front wvindscreen misted
badly, feéquiring a postponement of lending until the mist cleared, ¢

(e) Mo method of cockpit heating 4
- s fitted, the cocknit zing
A% heighta above 30,000 ft. P SR ESARDR NS ey pold

(@) The pilotis View was poor especially to the rear,
(e) ;i"h; atzziog of thehad,justmcnt Sorew on the throttle friction dampex
coarse, when moved thro o small dist i
throttle almost immovable, B et in o e

(£) i;lﬁ]}nugh differently shoped, the flap ang undercarriage selector
SVErs could easily te mistoken due to their close Proximity,

2¢2  Handlir ualitie
e aenaling g 2« The first production v ire
z:l::;g t—“]-:&;”*t_uf‘QMf‘t to fly at the loading teategr:lp and inwigp:::;ﬁfxtmgnm
f:ﬂnsiderﬂdy%‘b “opare, particularly in directiona} behaviour, However, it was
0 % the Tollowing pointa should receiged attention, :

(2)  The Stick forcen to manoceuvre in the looping plane were ioo low,

/(®)
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An improvement in aileron effactiveness at
The rate of roll. reached a poak
mph ASI at 10,000 £t,, but it
with adventage,

gliding aspeeds was desirabla,
of about 70 degrees per second at 250
was considered that it could be improved

The rudder effectiveness was poor especially at low speeds and the
tendency to oscillate direccticnally was such that the aireraft would
g Probably make a poor gunnery platform,

.: L B, Burther devel opments,

e Since the aireraft comoloted theza nanrdling tests, further trials have been
.+ made at the aft c,g. position (8,3 ins, aft of datum), These tests showad that
* the sircraft had an unacceptably light stick force to manceuvre in the looping
- Dplane and tha degroe of stick free stability was unacceptable, Further tests
carried out with inortia weights of 10 and 13 1b, fect moment, showed a marked
improvement on the aircraft's longitudinal characteristics, Tests have been
proceeding to find the optimum size inertia weight to cover the case when drop
tanks are carried, since thesc tanks appear to have a further destabilising
effect, The resulis of these tests will form the subject of a further Ropart.
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81 FIG.4
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