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INTRODUCTION

_ In acoordances with instructions received from Headquarters
Mghter Cemmand, Tactical Trials have been comploted on the Mateer III,
ineluding the use of Dive Brakes and a comparison with the Tempost V,

2. Thres Meteor III aircraf't were used for these triaels, lNos,
m'._#hﬁ, EEIMB, EE.281. All these airoraf't are atandard prnduﬁtiﬂn
types, and wore oompletely eduipped and fully armed,

3 0fficial performance figures, obtained from the Ministry of

Adroraft Production, ReDiT.I, are used for the tables of Radius of
Action (included in Appendix "BY). -

L, As the Meteor is the first jet fighter to underpge trials ab
the C.F.E. a sumnary cf ths typleol cheracteristics of the type is given
in Appendix "D, a b,

Se . this report is based on the Meteor III as received by this
Unit; it is understocd howover-that action 48 already in hand on the
points raised in the Hocommendations marked with an asterisk.

B Tt is understcod that the uss of the Metecr modified for
Figitor Recornaissancs is being considercd; this modified aircraft is
outeide the scope of this report and is considered to require a soparate
tinl, . :
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PART I
DESCRIPTIOH
Role
Ts " fhe Moteor III is a shart range single soater intercepter
fighq;g{r:. With the addition of the 180 gullon drop tenk, a larger rangse

is poesible, (Appendix "C").  Fhotographs giving six views of the type
ere at Appendix "A" ond "B".

B, Ta date the Meteor III has not beoen equipped to carxy any
extornal stores, i.6. B/P or bomb load,

Airfr s

[
e e airframe is of nomual metal construotion, with the tail—
plane mountad on the fin to be clear of tha Jet blast, [The Pilot is
nepted in fvont slongside (ko guns which nro in the fuselaga, the fuel
tanlsa are also in the fuselogds ‘
20, Hommal split finps are Pitted, strong onough to be put down to
209 at 225 m.pshe to assist in slowing up, and to,be fully deflooted at
150 mepshy Ghe air brakes oxtend from the middle of the chord of tho
atud wing botween the fusclago vnd ongine and nxro slotted plates. Thay
are stressod to be used ot all spoods, and aro cperated hydraulical
two popitions only, fully extended or retracted.
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1. The trioycle undercarringe is hydraulically sporated from a
pump on the starbeard engine, with a hand pump in the cockpit and an
hydraulic accunulater far emergency uso., The accumulatar will giva ene
extension of the undercarriage rr flaps.

12, Owing to the nosowheel, the aircraft has a low resistance on
tho ground and wheel brakes are needed to slew up.  HNe emergency brake
syntem is fitted to provide fer hreke failure through break dewm or
cperational damago.

Engines

13, The airoraft is pawored by two Rolls Royce Dexrwent I turbine
Jets. The characteristic power output, fuel consumption, and surging
is dealt with in Appendix "D",

Lys The true level speed is nearly the same at all altitudes at
wihich the turbines will maintain full r.p.m. as their thrust decreasses
with altitude in nearly tho same degroe as the drag of the airaraft,

Fuel Capacity

154 The fuel ocapacity is 330 gallons internally oarried in one main
Tuselage tenk which is divided into two compartments, the front one .
feeding the port engine and the rear one the starboard cngine,

164 The ventral drop tank of 180 gallons oan also be carried, the
fuel being transferred to the main tanks by air pressure from the blower
~n the engine,

17 The two compartments »f the main tanks can be inter-connescted
by a balonce cock when the fuel will settle to the same level in the two
tanks, This does not onable the two engines to be run off one tank,

18, The fuel used is Kerosene, under the nomenclature of A.V./Turbina,
Ref, No. 179 into which is mixed ¥ of lubricating oil to Specs

ElEIDI 2#?2 B/U. kﬂ':lr lﬂttﬁl’:‘ X, Raf. Hn- WEEI Spﬂﬂiﬂ.l cara ﬂhﬂ‘ulﬂ- be
taken to use an approved filter nosszle owing to the small worldng
clsprances of the injection pump mechanism and the consequent need to

avoid the presence of small particles.

13, The oil used is Intava 7106 or Wekefiold Porfecto, extra light,
Rofy No. 34A/200, The oil tank copacity is 23 gellons and nommal
consumption is 1 pint per engine per hour at cruising r.p.me and 1F pints
per engine per hour at mesxdmum ryp.m.

Audlinry Fower

20, . Electrio power is suppliod by a generator fitted on the port
engine and a 40 empore hour sooumulator, The services operated arei-
engine fuel pumps, oconpess, radio, gun firing, gyro gunsight, fuel gauges,
LiF\Fe, cockpit lipghting and cockpit warning lights.

21, A test has shown that the radio will operate for a pericd of
about 12 minutes after the port ongine hes stopped or the generator has
feiled, after which communication ceases, If an unsuccessful attempt to
restart the engine is mnde with the restart button, the radio and other
services will begin to feil ifmmediately,

224 The hydraulic pump is driven by the starboard ongine and serves
undercarriage .Fg‘t:ruutinn, flap operation, end air lrakes, An hydradlio
ccounulator will pive an cwmerpency extension of the underoarrisge, and a
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oockpit hand pump 1s also fitted which lowerr the undercarriasge 130
strokea and raises it in 150, Plaps are lowared in 52 atrokys and are
raised in 42 strekss,

23, A vaouum pump for instrument operation is fitted to eash
engine, with a vacuun transfor cock ~n the right of the pilot,

2. The pneumatic system whioh operates the brakes and cooks the
is fed by air bottles which have to be refilled on the ground,

No engine driven ocomprossor is fitted), The connection is in the port

whaal W" .

Guns

e

X
25, The airaraft carried four k. II™ 20 m.m. Hispano Guns, two on
oach side of the cabin, They are mounted on diaphragms built cut from
the main webs, The fuselage structurs is protected by metal blast
tube s,

Ammund tion
26, Ammunition is carried in four 150 round tanks mounted in pairs

ong above the other in the magazine bay. A rounds counter is fitted to
the port side of the coclkpit.

Gun Firing Control

27 The guns, which are fired electrically, are controlled by a
wobble type button on the control column, VWhen the flap is cpon the
Bun circuit is live and demressing any part of the finger plato fires
all four guns and operates the cameara,

28, If the guns are wired for selective firing, only tvo quns fire
woen the top of the finger plate is pressed, pressure on the bottom
firing the other two. All four guns fire when the centre of the Pinger
plate 1s presseds The camera cperates in all cases, but its hawmonisa-
tion is disturbed by firing the guns,

29, A migro-switoh is fitted to ensure that the gun circuit is
broken vhen the undercarriage is down.

Gun Heating

4 The guns are heated by hot air, from a muff fitted round the
port jet pipe, being blown on to the underside of the gun bodiess, Ho
control is mrovided,

Gunsight

31, The firast two siraraft employed on the trial were eguipped
with the Projector Type 1, Mk. 1. The sight, which reflects on the
windscreen, is fitted to a mounting which is attached to the windacreen
base, The gunsight dimmer awitch is on the instrument panel and the
moster switeh on the starboard switch ponel,

J2. In the latter stages of the trials, Meteors, fitted with the
Gyro Gunsight Mk, IID were used, This is mounted on a cnsting attached
to braclets which sre secuwred to the codkpit commings, Both tha master
switoh and the selector dimmer amre wmounted on the starboard switch panal,
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Camara
33 A Gek5 Oumera, mounted in the Tuselage noar {airing, operates i -3
with the guns through the wobble button, or can ba operated it':da?;rndanﬂy \ '11

by depressing the camora finger plate, which is visible when the safety
flap is closed over the gun finger plate. An exposure and footagn
indicater is fitted on the port side of the cabin, The ocamera master
switoh 18 on the atarboerd switoh panel,

Harmonisation
:

s The diagram used in the varly stages of the trial (Sea
Appendix "E", Fig. 3a) was provided by O.R.S., Fighter Command, It was
found impossible to bring the port lower gun on to its hammonising spot
owing to fouling of the cocking oylinder with the attachments of the case
e jootion chute of the gun sbove, To provide adequate clearsnce for the
praventicn of short reocoil stoppages, the port lover gun was aligned on
a gpot 10" inboerd of the position detailed in the O.R.S, diagram.

Point harmonisation was lator ndopted, thoe diagram used being given in
M}pﬂnﬁix “E“: Fiﬂu 3-11- I

Armour

35 7 mMems cxmour plute ia fitted o the nose wheel and seat bulk-
hoadss The wirdscresn panels and the rear view panels in the seat
bulkhoad are of nwmoured glass, The top skin forward of the windscreen
is of 10 SWG light alloy with & m.m. emour deflsctor plates fitted on
the underside, g

6. The resr nose vheol doors and the main webs forming the sides

f the cabin are of 10 SWC light plloy to act ans deflector panels. Other
10 SWG light alloy deflector penels aro fitted to the outer structure

at the sides of the cabin.

L L AFY

L

Ancillary Eguipment

37 A TR, 1138 VO HF. set is fitted with the control box in front
slightly above the throttle lever.

38, I.F.F, 1s fitted wnd a G.45 camera gun. Ho provision is made
f'or reconneissance comara.

39. A five extinguisher is fitted to each engine,  They ard
operated manunlly by pressing ths two red buttons situated on the right
hand side of the instrunent panal next to the hood jettison handle,

Cockpit Layout

40, frpendix "G" "Vieibility from Cockpit" shows the field of view,
distortion of view through the parspex, and naccessibility for cleaning
the perspex,

41, The flying instruments are clearly visible on the Standard
Blind Flying Panel. All the engine instruments are, however, paertly or
sntirely cbpeured by +ie contrel column and the right aom of the pilot,
This applies especiplly €0 the oil prgssure gouges. burner pressures and
Jet temperatursc.

L2, The flying instcument ponel is illumingted at night, but there :
is no light for engine instrumenta and {lap indicator eto, (See Paras.
107 - 114).

,"11-51. tann
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L3, The seat and rudder pedals have an afequate range of movement,
The rudder pedals are indepondently adjusted, The throttlea and air
brake levers ara grouped converdently on the left hand side of the
cockpit, The flap and underoarriage levers are Placed side by side on
the left hand side of the instrment panel, Their Jwctaposition 1a
cansidered a disadvantage espeoially at night, There is no aufa;g

eatch for the wndercarriage lever in the cockplt, but there is a
mechanism to prevent the retmotion of the whecls when the ndercarriago
legs are compressed with the woeight of the airoraft, There is no method
of retracting the undorcarriage in emergency on the ground,

otes A oase has oeccurrcd of the wmnde rearriage boing
> retracted em the ground in apite of this mochanism,

Llys The new design of crank for operating the sliding hood is wopk
and frequently bends and is likely to fnil in nommal use,

45, The map holder is of inndequate aize and is gituated undernsath
the throttle box, and a map has to be bent somowhat to goet it in, There
ia no luggnge compartment,

L6, A control for n warm air supply ia fitted but not working, the
effeot of selecting "warm" now being only to limit the supply of cold air,

Weipghts and Loadines,

L]

47, The full loaded 2ll up weight is 12,614 1bs., and the corrcs-
ponding wing loading is 3 1bs/80. £,  The wing loading of the Tanpest V
used in the compamtive trials is 38 1bs/sq. f't.

LB, Carrying a full ventral tank, the all up weight is 14,343 lbs,
49, The meccimum lending weight permitted ia 12,000 1bs. This ia
reached with o elean aireraft yvhen 250 gellons of fuel remnin, If the
ventral tank has not been jettisoned it is runchod when 216 gnllons remain,

Centre of Gravity.

50, The design range of the centre of gravity is from 27,99 of the
stundard mean chiord to 34, 1% standard mean chord, In nll cases the

centre of gravity lies within this range. The most oxtrems roaition
reached is for an airoraft with no ventral tank with all its ammmnition
exponded when the centro of gravity is at 33,0% stondard mean chord,

The effect of the ventral tonk is to move tho ocntre of gmvity fornmrd

« 2% standnrd mean chord yhen cmpty and . 4% when full.

Scrvicing and Maintennnee,

51, Sorvicing and meintenance has been earricd out in accordancs
with A, P, 2210 A and ©, Vol. 2, Part 2. These instructions have proved
satisfactory, It is important that the atartor battery is alwoys fully
charged, os the penk demand is approximately 850 amps., and it is
¢ssential that the battery opemntor kevps the button depressed r'or the
whole 30 sees, of the starting oyele.

924 On the limited cxperience of this unit, the rollowing timuas for

tyrical servicing jobs have boon found end are shevm ocopared with
similar jobs on a Tempost. ;-

/"O?l.:r.fnu
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-4 Tempost : Hotear
Mainplane Change 115 man hours 20 man hours
Engine Change 105 " NE 4Le " "
ex arate

(75 man hours with
ocomponents fitted)

Minor Inspectiona 105 man houra o V.
Daily Inspeotions
Fitter Lo JUN ¥ A L5 " "
Rigger 1,000 " L I "
Instrunents A0 M i 10 M "
Electrical w30 T N 30 " H
Wireless Flelos " el 3
Armamnent o 500 M 0 §3Q1 =8 v
Refuelling (0il and
FUﬂl) o 15 1t n 20 0"
Rearming Jd0 " z vk fi
(2 Airmen) _ (& Airmen)

(a) A delay of up to twenty minutes is caused in the daily
inspection in removing and replacing the intake grill
owing to the complication of the fustening.

(b) But in general it will be seen that the Meteor is much
oasior to sarvioco than the Tempout.

53 Arrangoments have to be made for mixing the small proportion
of lubricating oil with the fuel, and special filtering equipment is
nacassary when refuslling owing to the fine clearances in the fuel
injection mochanisme

FLYING LIMITATIONS

Slia (i) The meximum permissible speed on the Meteor III,
imposed for structural considerations is 500 I.A.S.

(4i) The critical Mach. number on the Metoor IIT is «7h.
(This is additional ta the 500 m.psh. I.AS,
reatriction mentioned abova). Therefore, it can
be secn that at low altitude the structural
limitation is the deciding maxdimun and at altitude
it is the Mach, number limitation.

(i4i) Intentional spinning is prohibited,
(iv) The undorcarriags or flaps should not be lowered
above 155 mepehs I.AS.; 3if tho undercarriage is |

dovn the aireraft should not be flowvn above 225 mepehs
IliiS.
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(v) Acrobavios must nob he DErored st an all-up
Night in oxecuwsys of JE.E’O{% lba,

(vi) Tho airaralt showld mos ba Landod at an all-up '
waight above 12,000 ibg.

(vii) T operationsd land tavions proge

UaPellia vet FPipo Yoap, | Mae Li:;ﬂ‘-‘;_‘ﬁ
Tulso—off 15,1;0[‘;,’15,600 ‘:&} 5 I:ﬂinﬂﬂ
Climbing, 15,000 L50 0 L.
COonbnt 16,4500 680 B St
Cruising 15,400 (U0
L Ee - ey b Jaee. |

Cotpans Daviation

55, The Hetear 111 is equipped with a Piunsver Hegnesyn Remote
indieatdng Conpass, the repsatur for which is situated in the pilot's
ouipits  fhure is sl present no provicion for & nagnetic Gtand-by
compasz,  Delali=d invesligations have buen esrvriod out on this coupasa
Oy A & ALE.B, and nre publisned in +he 7eh part of thair Saport o, &7
The deviagtion chsurved in these invastic . tions vms alweys within the
]—'imii-ﬁ ofl' -+. 2-'--'1-04-

PART IX

PEIOTMANDE

Handling on thy Ground

- — s ——

—

Starting and Scrambling

564 The sterting up is extruuely vasy wid can ho acupleted in
eprroximataly 56 secsms  Thig, counled wdth the fack that no waming up
is necessary is of cunsiderahie adventose for a rapic "soromble™, and s
Termation of Meteors oould get ot the grown. aserly as quicldy as a
formation of any comventional dingle enzine fighteorus, and moro rapidly
Hia a romation of twln-ensinea fighters,

57+ & nwaber of tost "sorawbles" nave been carried out, with the
pilot strarped in the coclpit, nelmes on, I/ P plugged in, starter control
Plugged in, eone airuon standing by, brokes on, and no chooka. fae time
wos taken from tho wonent the high wressurs onal we. .sned ony Till the
alreralt bosww cirborne, ang includod ats ling u both meora. taxyin
15 yardsa, wrming on to thg Tunviny, ond toking off.

36 o tyoos of taka-ofP teolniquo worw uscd, Mo, tha jet
engine procadure off turniag on to tho auniny,; and oponing up tha

throttles fully on tne brekes to sleok the WaXs ripade and jeot wipe
taupers tureg. Thiz type of "sergiblo" tales 2 minncen, LO soos,
Secondly, the conventional taku-off wes duno, which ean be used for an
smergency whero no chealss of Papsme or Jjet pipe Tomgpur e arv doue on
the rwnmmy, and this redurod the timo to serwbly o 2 minutos, 5% seconds,

/59!‘ LA RN ]
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59« = The view for taxying on ths ground is satlafactory, although
the fieldd of view permitted by the alrframe strustura ia reducod by the
gyro gunsight, In the air, the view all reund is good, oxoept for the
reduced outlock forwwds and dovmwards. Bo'h wing tips can b neen
from the cookpit,

60, Differentinl use of the throttles enables radual turns to be
made, but for medium and rapid turns, brakes have tc be usod. This,
cambined with the fact that thore is no engine doivon compressor en the
acroplane, is of a great disadvantage if long dilstai us have to be
covared on the ground before taking off, (It is unleratood, however,
that on tho leteor IV aircraft an engine-driven corprossor is being

incarporated).

6la At the rearmost limit of the 0.0, positicn there 18 a slight
tendenoy for the noso-whesl to 1ift off the ground ot fast texying
spoeds, but at oll nomal C.G. positions the circrs®: s a plonsantly
solid feel on the ground.

Handling in the Air

624 Tio handling trials wers done at normal servios loadinga,
Take-0ff
634 To tnke-off, both the elevator and ruddsr tioming tabs need

to be sot at "Neutral", The engines are nomally rut up to a maximom
TuPems ageinst the brakes (16,500 + or = 100 =,p.ms), to ascertain
whother full powor is availablo, to ocheck thut ihe jet nipe templrature
is not exceeding the maximum and that burmer pressuc: ic nomal, One
third flap can be used to shorten the take-off »un, Waiea the brakea
ere released the eircraft accelerates fairly slowly, with ro tendency to
swing, Using one-third flap with no wind tho aircca®t pscomea airborne
in about 650 yards, at approximotely 105 m-p.iis

Landing
E'e The Meteor III is o very straightforwnrd .0 vasy aircraft to

land, Pilots do not find any difficulty in fami liqcising themselves
with the tricycle undercarringe landing procedis ., (G tha brakes are
good.

€54 Even with the flaps down, the gliding nagln is rather shallow
and the speod without the use of dive brakes decroni-o wvery slowly. A
nomeal gliding approach is recommonded, flaps and vi.cls dowm, under 150
MePshsy last twrn in at 140 m.p.he and tho final aopzoach at 115 m,peha

66 o £ilots should aim to touch down approxdunteiy S0 yards up the

Tunwiy, 80 23 %o keop the angle of the approach right, wnd obviate the

tondency to urdershoot. If an undershoot is exporvicenced, the throttles

should be opencd early to extend the glide owing to the poor acceleration

of the Turbines at low spoeds. A flat approsch iz 2o initely not

Bugpgestod, as this will plac: the pircraft in sun o attitude as to

rroducs a rose-up ond tail-down lending with a possibility of damaging

the t-ﬂi:- plﬂ-ﬂﬂq |

67, Landings have bwssen made in crosa winds without diffieulty, the
moximoum being a wind of 30 m.p.h. at right snplos to the runway. The _
Meteor is considered suitable for single rumway cpos-iioi. ]

Irr._: Lyt Controla seve 1
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68, Rudder. The rudder is hoavy, but affective. Owing, howover,
to tha fact that uase of the ruddor tends to inareaso the snaldng at
mediwn and high spoeds, this effeotiveness 12 nod an advantam,

69, Adlerons, The responsoe to alleron mevement is good but the
atick foros necessary to produce any partiocular mevement is much heavier
than on any modern fighter.

TOu Elevator. The elevators are light and effeotive, Elevatrr
and rudder trimmers are fitteds Thess are effuctive, especianlly abeve
approximately 300 m.pihs, and provide adoquate trim throughout the spaad
rangeés  There ie no changs of trim on "unstick" or when the underocarriage
is retracted, snd the slight tendenoy tc sink when the flaps are raised
can easily be occryected by elevators.

Genornl Handling

ik On the whole, the piraraft is pleasant te fly in calm weather,
At tho lower end cf the speed range the slightly mreater care which has
to be paid to contrcl movements suggests that the measure of longitudinal
stobility deareases with speed, Abova 250 m,p.h., however, the balance
rotween stability and elevator stick forece for mancauvring is pleasant,
At no time dees the aircraft tighten in turna.

12, Due to the charsoteristics of the jet engine, the initial
cocezleratien during take—f{ is moderate, and tho climb is poer when air-
borne until the elimbing speod is reachad after which the best rate of
climb is obtained at a comporatively high sir spoed and small angle of
climb, The slow accalerction scours at low speods in all ciroumstances,
3 The great disadvantage of the Mateor IIT from o tactical and
peneral flying viewpoint is the heaviness of the ailerons throughout the
speod ronge. At medium ond higl speeds evasise actlen and even mederate
turns ere vary tiring, -

s It is considered that the upright seoting pesition ond the low
rudder padals are a distinet disadvantuge in combating the effects of "G".
5 The almost complete sbaenco of change of @im on a typical
fighter sortie relioves the pilot a graat deal.

[6s Undar "bumpy" woather conditions the wsiroraft beccmes
lirectionally unstable, the instability manifesting itselfl os moderate,
to bed "maldng", The only ocure for this is to throttle baok and reduce
spead, the use of ruddar only agpravntes it.

Search and Sighting View

7T The view forwards and to both asldes is excellent, To the
roar, however, immediately behind the pllet's head, the metal armour—
plate greatly restricts the views Further, oconsidersble distertion ia
noted when erbjects ars viewsd through the reor canopy, (Ses Appendix "GN,
Fiﬂﬂl lﬂﬂ. e lﬂh)-

Low Fl;.d_.rg
78, The Metoor III is n plepsent elraraft for low £lying, having on

excellent all-round view exoopt that the origingl view forward and down
is partly blocked by the Gyro Gunsight.

/Aorcbatios .ued
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79, The Meteor III would be an oxecellent aldreraft for all anrobatic
manoceuvres if the ailerons were not sc hoavy, It has the advantage that
the turbines do not cut undor conditions of negative "G" as provision io
made for ‘15 seconds inverted flight. ]

Formation Flying

80. Owing to the poor acceleration and decoleration of the Metoor
piroraft, a little difficulty may be found to bogin with in keeping a
stoady pnsition. The nomal fault is over-correction with tho throttles,
but, with practice, this can bo overcgcme. At apeeds above 300 I,A.S.
formaticn bocomes simple, because the power of the engine incresses, and
it will be found that in the region of 350 I.A.S. any responas to the
throttle compares favourably with that of the conventional fighter,

8l. For formation take-offs, the use of 16,000 r,p.m. by the
Leadar is recommended, thus allowing 400 r.p.m. for the rest of the
seotion, to use for correction.

82, The Tender should hold his aircraf't on the ground longer than
for a nommal independont toke-off, to enable the reost of the section to
gein more spoed before beccming airborme.

83, For formation Tlying, 15,000 rep.m. allows sufficient reserve
for keeping station and gives a suitable speed (See Para. Bl).

8ly.« Formation landings are quite straightforward, Owing to the
slow throttle responso at low speeds it is assentinl for the ILender to
give clear signels when he wents tha whools mnd flaps lowersd,

Operational Ceiling and handling ot el titude

B5. The height at which rate of clim® fall below 1,000 f't. per
minute was 31,000 £t. The handling qualities of ths Meteor ILT 2t
altitude are similar to lower doyme. Care must be taken to see that the
burner pressure does not fall below 10 1bs/sq. in, As height is geinad
the r,psm, have to be reduced to avold surging. (For surging bshaviour
see Appendix "D").

Instrument Flying ond Bad Weathor Flying

86+ A1l the blind flying instruments ere visible to a pilot flying
with his seat in the nommel position. At high spesds or in bumpy
wenther, the sneking is enough to couse o considerable deflection of the
rate of twrn indicator, so that o mesan position of the nosdle has to be
Judgad,

87 Bad yoather flying without rein is easy, but even the slipghtest
shower outs down visibility to a minimum through the tront windsgrasn
end side panels to such an extent that it is impossible to dif'ferentiate
betwoen sky and ground,

68 The G.G.8, instollation apart from its adverse psychologlosl

offect of a large object immediately in front of a pilot's eye does not
inturf’ase with instrument flying but it roducea the viow over the nose

from 160 to 9° whan the sircrefy is in the eruising attitudo,

Pilot's Comflort

89, Various opinions have been formed for and against the upright
senting position in this wiraraft, but owing to its limited duration the
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fatigue quastion has not beon doolded, It is considered, howover, that
if the back of the seat wos mounted on 3prings like the Tempest V's the
pilot's comfort would be increased, The aircoraft is uncomfortably cold
pspecially at medium and high altitudes, as no cockpit heating is fitted,
in addition whon either hot or cold alr is selacted the pilet 1s subjected
to cold draughts around the faco and feat.

Compressibility
Q0. The following tables show the effects of comprosaibility, and

those spueds above which these offvots will manifest themselves at verious
heighta; the limiting speed is repched in a 15° dive, Providing the
angle of dive is not very ateep, ample warning is given of tho approach
of compressibility phencmena (see below) and also ths forwmrd load
roquired on the contrel column to maintain the dive becomes vory
uwneanfortable, This tendency for the nose to rise as compressibility is
approached i3 a good characteristic of the Meteor ITII, Compressibility
phenomancns which have been met are:-

ToAee .I\.ltit-udﬂ Mﬂ.ﬂhu N Remarka

500 4,000 ft. - 5,000 f't, . 68 Severe snaldng combined
with lateral oscillation,
controls still effectivel

510 5,500 f't. - 6,000 f't. 72 Violent snaking and
lateral oscillation,
Stick nearly solid but
atill effective; nose
up tendency.

528 6,000 Tt o3 Violant " juddering"
(vitrotion up and dowm),
astick also vibrating
badly aond entirely
ineff'ective end solid,
On throttling back cons
trols bhecame effuctive
ngein after a short panse.

91, Directly the first indication of comprossibility is
experienced, the engines should be throttled back and the sircraft eased
gontly out of the dive., Use of excessive "G" in rocovery will oggravate
the compressibility effects and bring on "Jjuddoring" at the lower Mach,
nuwober than under steedy flignt conditions.

924 Marked differences ave apparént botwoen individuﬁ.l_nirm‘ai‘t
resulting in differences of as much as 30 m.p.h. in the aritical Maoch.
number due to dirty serofoil sections, denis in cowls, etcs

I3 The limiting speeds given in A.P. Handling Hotes for Moteor III
are; -

EDJDDD iy LOO mepahis T.A.8,

25,000 ft, 360 mopahe "

BOJG'DG 't,. 325 m.p-h- o

35,1‘:}00 I'ta 290 mrpnht P

In wer conditions, & pilot would have difficulty in remunberdng thesa
figures and in yatohing the necessary instruuonts,

f.bl!iﬂ! EH s
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Spinning

Nys Spinning Trisls have been carried cut by the Gloster Alraraft
Company, and the following is a summary of their expericnces, with the
centre of gravity, being moved progrosaively nfft:-

95, "With the oentre of gravity at 30,3 acrodymamic mean chord
spinning charaoteristiocs are quite nomaal,  The aircraft was spun in
both direotions at 15,000 ft, and the rocovery was accomplishod in eoach
cnse aftor two turns by 10,000 ft. This was repeantsd from 20,000 f't.
and, in ench oase, control was regainced by 15,000 f+. after two turma",

96, "With the ocentre of gravity at 32.7: corodydanic moan chord,
howover, spinning charaoteristics of the Moetoar III appear to be more
unpleasant, During the spin severe elovaior buffating takes place and
the stick moves approximately 2" to 4" and considerable foroe is
neoessary to hold it steady. Buffeting also tnkes placo around the
cantre saction during the recovery'.

97+ The rearmost C.G. position that can be reached under
operational conditions, occcurs when the ammunition has all boen used and
the front fuel tank has been emptied, The C,G. position is tHen 33.05
of asrodynamic mean chord, This can only ccour when the pilot is flying
on the port engine and fails to open the intorconnecting cocks

90 There is n tendency for the machine to go into o spin in the
cpposite direction if control movements are not positive and corrections
made quickly.

99 It is essentinl when the centra of pravity is aft of its
normal position to move the control column yorl forynrd and to use full
opposite rudder for the recovery, and to controlice the rudder rapidly
as the spin stops, in order to avoid spinning in the opposite dirvetion,

100, The Meteor IIT has not been cleared for practice gpinning but,
if the foregoing instructions arc followed, tiw prilot should have no
difficulty in recovering from an accidental spin

Single Engined Flight

101, Single engine flyirg on the Meteor 111 prosents no difficulties.
The property of a nomual propeller-engincd “yin pircenft to roll
imuediately an cngine outs is reduced on the leteor. :

102, The following approximate figurcs have beon found from #ials

made at this Estsblishment - N.B: In all cases tis "doad engina" was
stopped, not merely throttled back.

(1) At 5,000 ft, — Starboard engine stopped
gls and 1laps up

lﬁ;llﬂu Iy Pelis Etr'uight and leavel 25{3 T.AsBs
16;500 I'ePalls " It t Eal# It.l’LuSl

16,000 repems climbing ot 225 I.A.8, 450 ft/mins,
16'50{} I'yPailds . " o . 00 o

(1i) Port nn% atopped
] roorriage dovm, flaps up

16 00 TsPeltls ﬂ‘t:':'aight and level 168 ToAS.
1!‘3:500 r:p.mp climbing at i50 L.A.S. 80 ft/mine.

,/jlt- 11'_':,503' TePalla sans
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At 16,500 rypem. with indercarriage and flaps down the aircraft does not
maintain height, At 120 I.A.S. it loses height at approximately 100 £t/
mn, The minimum speed to control the niroraft and maintain height with
the wmdercarriage dowvn and guarter flap is 125/130 I.A. 8., At this speed
full oprosite rudder is noeded.

R in Flight,
103, Owing to the action of the present barostat control, very low

. P.m, ccour whon throttling book at altitude and the fint may go out,
and this also ccours if there is a momentary failure of fuel supply. In
these ciroumstances rostarting is uncertain, Turbines have heon stopped
on thirtcen ocoasions at this unit, and have been restarted on all
oconsions but one. But this result has been nchioved by experianced
pilots making repeated attempts while flying on thue other cngine, the
totnl mumber of attempts to restart by approved methods amounting to
about forty for theae twaelve rostarts,

104 To aveid the bumors going out at high nltitude it is essential -
that when throttling beck, the movement of the throttles is done slowly,

g0 as to allow the engine r.p.m. to keep mmoe with the throttle movaments,

ng it is found thnt the r.p.m, drop off very slowly. The r.p.m, must not

be allowed to drop below 10,000,

Ditec i

105, It would appear from the photographs in Appendix "H" of the
model tests carried out by . A.E, Famborough, to asses the probeble i
ditching behoviour of the Meteor that no trouble should be expsricnced in
ditching this aircraft in onlm weather,

Night Flyding,
Cockypit out,
106. A nonml blind flying panel is fitted with fluorcscent

instruments, The present lighting conaista of two UV lamps; two red
cockpit lights for baclkdng up the UB lamps; & single red lamp in the
rcar port side of the cockpit; and an emorgenoy red light Tfor use in
the ovent of a general lighting failure,

107, Owing to both UV lamps being positionad too far aft in the
coclkpit, wmecessary light causes obstructions to fluorcsce, batwuen the
lamps and the panel, e¢specially such objects as tho air conditioning pipe
on the port side and the perspex side panol formmrd of the sliding hood,
Further, with this positioning of the lighting, the lowcr engine
instruments and fuel econtents gouges ars boroly illuminated, thus making
thelr reading dirfioult,

108, During the trinls = more satisfactory solution was found by
re~-positioning most of the lights in the follewing marmer:=

(1) Port UV Lamp moved approximately 4 inchus forond and
dropred alightly.

(1) BStarboard UV lamp approxinintely 10 inches fommrd and
poaitioned below the hood winding mechankam,

(144) The two bacldng-up red lights have been deprussed to
illuninate a larger cxpense of the blind flying mancl,

f{i‘?}p--i ul



-1 -

(iv) The single red light has boen positioned to 1lluminute
ths olevalor and rudder trimmer tab indioators,

(¥) fGhe emergenoy red light has boon more contrally
plased.

109, The forward view is wxoeptionally good as is usual on majority
of “rigycle underoarriage airarafts The undaroarringe indiocater 1ights
onuse reflecilons: on the perspex, but thia is not serious,

Mok

110, 2urfectly straipgnticrword, evon on instruments., It is
fopussury © use u flash-lump to cheok take-off revs. and flap sotiing,

Goneral Hendling

11314 As for day, erxcopt the reflection on the windsareen and panels
witich beocnes rather annoying and confusing,

JOT Glt}:ﬂ

1

12, JeT glare is not apparent from the Pilot's point of view,

-usta have been carried out wsing a Mk, X A.I. airaraft as an airborme
reage finder, to determine ranges and angles off at which jet glare can
b2 scen from behind, On an average of four runs at a height of 5,000 ft.
tha renge at which jet glore could be seen by tho in‘baraapt:lng ighter
sos five plus miles, the glow was visible within a cone of 60,

(4nother trial hns been carried cut on a Moteor III fitted srth Welland
Uﬂgimsn Hefarence A. & AELE, Rﬂmrt 81?]&. Part III)!

Approach and Londing

113, A nommal appronch ond landing ocal. be mads with ease, With
the glide path indioat-rs sot on 43° and 5% the aprroach ocan bo mads at
110 mepshs from 500/600 £, in the funnels ooming in on a greens

Jamebility Triels

Zhe Meteor as on Adming Platform

1dke The tiols of the Meteor as on aiming platform were covered
oy this Establisnment’s Report No. 54 (A.F.D.S. Repert No. 172) dated
10th November, 1945. These trials tonk the form of comparisons betieen
tha majority of current fighter nivceraft, using the pilot's ability to
10ld o fixed simt on the target as o yardstick, Attucks were mado
wadnst other aiveraft and ngninst ground targets and it waa conoluded
that; with the exception of the Meteor, the mognitude of alm wander was
s0 oonll a3 to bo insignificant in comparison with the overall gun group.
gize now in use on Fighters.

115, The fadlure of the Meteor to come within an accaptnble

atandard is dus to Lhe directionnl snalding which ocours in operational
condi tiens of flipght 2o Cor experionced and the heaviness and consequontly
clow operaticn of the ailerons %o bring the sipht back on to the target.
Thia snaking tends to increpse with inaresse of speed and, once it has
comenosd, it is impossible to ocorrect it within the limits of tine
evailable during an ettack, It ip understood that modificatlons are in
tond in an attenpt to eliminate snelclng, but the eeroplane es featad is
ansuitable for oporctions.

/¥oapon Treining «..s
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Woapon Training

116. Towed Targets, Apast from 4iu anulelbg quelltlos; the letoor
is a simple atraightiorwntd acropiasn for ads Tlrling sguinst tovmd
targots. Positioning for beam, quartor and shallow lefleation attacka
is uspauin.lly apay due to the good torward vlaion Tve srukos wera
used on scme attacks ond roduced tho mread of aporoach o the nelghbour-
hood of 250 m.p.h. with no de~ptabiliniag offesta,  Wivhous Jdivo brakos
the shallowest dive approach at manuoum @idsing 4pen, produced speeds
eof the arder of 300 I.A.S. whica 1o Lpw moxdowa p actical spood fox
attacks against existing rgots.

117, To summarise, tho following puinis should be gbserved:-

{i) Commenoa the attack foa the anmd lavel as tho
target to prevent a rapld build up of speod.

(ii) Concentrats on an coeuraiy curve of pursuit and
put the sight on tho tarpge bt ng scon os possibles

(iii) Moke sighting carrections on tho stick only.

(iv) Use tho dve brakes to got rid of uxcosgive spoed
out of range, but not during tng avsuok and
breakaviay -

118, Ground Attoock. The higher spouda which nre unavoidable in
diving attacks introduce a mrenter dogree of saakdng than in air to gir
gunnery, Although the speed can bo kont down By “qu use of dive brokes,
for the reasons given in Para. 127, tms 15 undegirsbie if pilots ore to
be trained in the operational use of their ciraralt; nd the use of dive
bra}ss is not advised except prio: o wnlry into the £iye, Tha bunpy
conditions which normally voour al icw sltitedes nlso eprevate snaking,

119. Two types of etinck wore Fouad nout effuobiviei-

(i) A dive well back firoa tho tazpet from 4;000 ft.
flattening out until a heimt of 300 ©t, iz yenched
at o speed of 400 - 500 TohaDa Opening fire at
thig heipht et o rongo of eoproxinitely 1200 yards
and ccasing fire at 300 wrds ond oroaking viclently
to right or to left n%t low altitucoe

(i1) A modiwa dive attock of aboul 15° , using diva brakes
at entrys The conditions for “hy dive ond pull-out
pro as follows:-

Helght ot | Spowd ot | Eogine —te = YT G | danca At | Speod at
entry antxy Settings |Auglo | cease | consa pull-out
} fire | five

2000/4000 | 250/275 | 14000 rpa 1591 | 100 2% i 300 ydas | 3807400

— - [ ——

120. Poth these typos of attock rro Jesisica wo pivo plenty of time
in which to got the sipght ateady cu tho terget 4_-..~l_'it in epsential to

avoid vielent menosuvring. As with sta-to-pde tiring, the rudder
should not be used for alm correcticns,

121, On occasions when gexrryli: cut wpoand eibeoks 1t wos fourd
that the debris throwm into thoe sl Troo ches toxiedb m'urll_hfm cauged doaape
to the eiroraft. Therefore; 1t is ausaptinl Tor tue pliot to broak off

rf’.‘: I i‘-.t-T.-ﬂ.L‘l: SR




S
his attack by changing direction and keep from flying evor his target,
The Heteor is prone to damage from debris owing to its high apeod and
poor manceuvrability, .

Dive Brakos

122, The tactical use of Dive Rrakes has been investigated, with
speolal refervnoe to the following points:-

(1) Bsocort evasion.
(ii) Dog Fighting.
(1ii) Ground attack dive.
(iv) Quick cirouit and landing,

Bscert Bvasion

123. For escort evesion, that is to say, diving through an csort
nf fighters and applying the brakes to attack the bombera, a number ef
triaels established that if sufficient warning is given by the Lender for
the bralms to bo used, the airaraft stey in formuation very well, and it
is considered that with good briefing this would apply to Squadron and
even Wing formations. It is, however, considered that the serious losa
of speed resulting would place the attacking airaraf't at a tootical
disadvantage,

Dog Fighting

12L., For tho tnotical reason stated above, the use of dive brakes
1s advised only on selected oconsions, Two such occasions are to aveoid
immediate attack by en overtaking airaraft and when overshooting a torget
with no immediate prospect of being attacked oneself. At all other
times the maintenance of a high speed is necessary in onse it is reguired
to break off engagement,

125, The use of dive brakes for controlling the speed in a half-
roll and pull-out has been investigated, Frem 15,000 ft. a half-roll

and pull-out is completed by 10,000 ft. without using brakes, firom a
starting speed of 200 I,A.S. The spoed on reaching level flight is

3080 I,A.S. When tho brakes are used at the start of the dive immediately
after rolling, level flight is regained at 10,000 also, at o speed of 320
L.AS.  As tho brakes aro extended the elevator becomes very light and
insensitive, and it is considered probable that owing to this lack of
"bite", there might be n tendency for pilots to pull back too far on the
control column and flick into a spin.

Ground Attack Dive

126, Enough spesed must be kept for get awny and zoom when using
dive brakes to slow up to a convonient speed for ground attack. The
dive breke should be taken off before putting the sight on as its
rotroction unsettlos the aim,

Quick Cirouit and Landing

127, To find out the effoct of using dive brakea to slow down
Froperatory to landing, s number of straipght runs were dono with and
without brakes, At 1,000 ft. at a gpesod of 350 I,A.S5, the throttles were
closod and the time rvoorded for tho speed to fall to 150 I.A.8, The
average of these trials showed thet:-

(i Time using brakeas - 51 secs.
(4i) Time without using Lrokes - 1 min. 57 ooca.

/BART IIT suus
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PART III

TACTICAL COMPARISON WITH TR{FPEST V
Level Speecds

128. The Meteor III is faster than the Tempost V at all helghta,

The following table gives the approximate comparative fimires at various
heights with full throttle:-

:-:.IPW'[] Teh S
Height Heteor Tempast Dif'f'erence
1,000 f't. LGS 361 8l
15,000 f't. 47l 416 55
30,000 1't. LE5 390 13

Aceeleration and deceloration in straicht and level flight

129, Comparative accelsration trials have boen earried out through-
out the height range, and the rosults are similar; drrospective of height.
At 5,000 ft. anccelesrating from a Meteor indicated spéed of 190 the

Tempest V hes o slight inditinl advantnge, but aftor approximately 30 seoca.,
and as the speed opproaches 300 Moteor I,A.S., the Meteor IIT draws awny
rapidly and is out of range, i.e. 600 yardsy in apmoximately 1 mins,

At 250/260 mipeh. Meteor III I,A.S. thoir acceleration is identical at
8,000 f't. s

130, Comparative retardotionstrinls at the Tempest V's maximum
speed, shows that when the Metwor does not use its dive brakes, if the
throttles of both aircraft ara clegsed, the Tempest V will be behind the
lletear III in a position to sboot it dovn almost immediately at all
heights, Whon the dive brakes are used, the position is roverseds
After using tham, however, it is necessary to retract them to avoid
dropping out of’ range.

Clinbs

131, A praphical comparison of the climbing porformance of the two
siroraft is shovn in fppendix "F",

Zoon Glimbs

132, In n pull-out and zoce climb at 40° with full throttls, from

500 I.A.S,, during the pull-out tho Tempest snd Meteor are identical,

but immsdiately the nose of the Moteor comes up to tho hordszon, it starts
pulling ewny quite rapidly, end, by the time its best olimbing spaed,
i.04 225 m.pehe is ronched, it is approximately 750 r't. cbove and

€00 yerds phead of the TPempest. By steepening the sngle of szoom the
Mateor oan convert this lead into a further height ndventage. These
feota apply at whatever height tho zoom is comuscnced.

Turning Circles

133, The Metear III which has a lowoer wing loading turns inside the i
Tempest V under all conditions, and can gut on to ita tail in approximately
four turma.

Rntaes of Roll sese
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Rates of Roll

134, Mhe Tempost V outrolls the Meteor III very vasily at all
speods, and the latter is therofore at a disadvantage in the initial
manocuvres of a combat.

Dive

135, I both aireraft are dived from any set lovel conditions up
to the Metoor's limiting speed, and the throttles are not opened during
tho dive, thero is nothing to choose botwoon tho two. If, howover, the
throttlos are fully oponed in a dive from 12,000 feot, the Mo teor is
500 yards shoad of the Tempost by the timo its limiting spoed of

500 Eu]hhi T.A: 8, is reachod.

Conclusions

136, The Moteor III is superior to the Tempest V in almost all
departmentss I it were not for tho heavineas of ita ailerons ond its
congequent poor manocuvrability in the rolling plone, and the adverse
offoct of sneking on it as & gun platform, it would be a comparable all-
round fightor with e greatly increased performanco,.

PART IV

SUMMARY OF CONCLUSIONS

137, The Motcor has a high performence at low and mwediun altitude,
its performanco at high altitudes is moderate owing to the power output
of the turbines being reduced by surging.

136, Rango at 20,000 ft. with 180 gallon drop tank is 581 miles
compered with the renge of the Tempost of 809 miles at 5,000 ft. with two
L5 ~allon drop tenks, Theso heights are choson as the avorpgo operating
heights of the two aircraft. (Sec Appendix g},

139, The Meteor hes an instebility in yow, ("snaldng"), which makes
it unsuitable as a pun platform at oporational apesds.

140, It is pleesant to fly and handles sotisfaotorily except for
the heavinoss of the aileron control which is unsuitable for s fipghter.
This turbine jet engino gives slower pcosleration at low spaeads,

141, Dive brekes are valuableo tactically on selooted cconsions and
also for esconomicnl flying as they allow n Stacpor dive at the limiting
speed and curtpil the time and spaco oceupied when reducing spesd | before
landing.

U2, The forward view is nommolly very pood, but is bad in rain os
the front end front-side panels bwoume ontively obscurods The olemrmesa
of vision to the rear is veduced by threo transparent layers; and
additionally it is difficult to cloan the innor surfnoe of the bubble
cenopy. (See Appendix "G").

153, The position ef tho present cockpit lipghting is not acceptabla,
But with the ro-positioning as sugpostod in para. 106 it bocomes more
sntisfaotory.
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Uk, The armoamont of four 20 meuw, guns grouped ia the nose ia
ideal, but the restricted adjustment makos hormonisation on the firat

dingran imposaible, The duration of fire is limited to 15 saconds,

145, An inorease in damage by deobris occurs in air—te—ground
firing owing to the high spoed and somo lack of mancouvrability.

164 As ground crews buoome oxporicnoed on tho new engine, the

mochanical reliability is likely to bu superior to that of previous
enginoss

RECOLEIDATIONS

1T The eliminntion of snaking on this, and future fighters is
onasantial,

1.8, The performence fipgures should show the performonce aotually
atteinable and should allow for unavoidable surging.

149, Light niloron control is essentinl to o fightor and the
Moteor III aileron control should be considerably improvoed.

150, The forward visibility in rein should be improveds The reer
hood should be modified to mive mocess for cloaning (Appendix "G",

Fig. 11)s Tho standnrd of cloarness nnd distortion in the rosr view of
this and future fightors is ripe for improvement.

151. The durstion of fire should be incrensed to 20 seconds,

Filots Aids

1524 An indiention of the limiting spedd is needod, which should
if posaible show the structural limit or the compressibility limit
whichever is the loss.

1535 A small stand-by cmu;mn.én is noeded’in eass of tho feilure of
the electrionl system; even if it must bo suall and of roeducod accuracy,
it is still an essential,

15k 411 instruments should be positioned to be visible to the
pilot in his normal flying poaition.

155, The cockpit lighting needs to be redesigned to gliminate
raefleotions, ond to illuminatu all instruments and trim indicators,

156, The broka pressure indieator diel cannot be illuminated by
eny of tho existing lights and it is rocommended thot thia inatrunent
is made partially luminous, i.e. noedle and two datun points.

157, It is rocsmionded that in view of the excessive visual ranges
recarded on the exhaust of the turbines, investigations are stated to
consider the problan, ;

158, Tt is desirable to have o sure nethod of relighting the turb;lm. [H

Tho eontrols should be simplified so that the »ilot can do thia by one
movenent,

ancillarics

159, A (ynamo should bo fitted to both enginea.
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. X AFPENDIX "D

CHARACTERISTICS OF TURHINE JETS

Frwar Output 3

1s The effoot of speed «n the power and thrust ~f a turbine jot 3
is different from that ~n a propeller, eund this affects the perfermance

of the aeroplane and can bo used to got and to keep tho tactical

advantages Tho differconco can bo stated in two woys, oither that the

thrust of the Jotiremnins nonrly constant throughout the specd range while

the thrust of an engine drivon propoller doaroases az the spocd inocropses;

ar, that the thrust hersepower of the jot inoroases as the speod incronses

while the thrust hersepower of the propeller remains noarly constant,

24 In a comparison botween a jet driven and a propellor driven
fightar, tha advantage at low speeds will 1lie therafore rathor with the
propeller drivon fighter for acecloration end olimb; ot high speods the
Jot will tend to have tho advantage where it is onjoying an increased
availeble horsepowsar. For a comparison betweon a given Jet nnd a
propeller fighter, thore will be a dofinite speed at caoh height at which
they are equal, (unless the future jot has gronter power at all spoeds)
and the propeller fighter will try to fight at lower spoeds, whils the
Jot will try to fight at higner specds,

3. ‘Examples of the taotical consequencas which have to be con—
sidered in the light of those charaoteristic: n~re tho onses when tho Jjot
fighter can use ita eir brokes; the air brako slows the et figntor
down, and it is at slow spoed that the jet engine is giving its least
thrust horsepower and losos its advantoge:

Fuel Consumpticn

L The turbo ja‘t has & low efficiency ot low powers and its
greatest efficiency at moximum power. Tha fucl consuwaption of the
Derwent when idling is nearcly sixty gollons per hour per engine, and this

increases to schbout 100 gollons por hour ot taxylng D

O The consumption at full speed at ground lovel is high in spite
of higher efficiency, owing to the preat horscpower outputj at high
pltitudes, the density of the air is several timos reduced, and the power
to give the same true air speed is reduced correspondingly, and this
canbined with a slight incroasc in the eofficicney of tho turbine causes
the reduction in consumpticn which is shown by tho charts at Appendix KPS
Those show the adventape in range that results Ifrom flying at high
altitude end the height to select for moximum range, The sconomy
adventage in gaining helght is so great that tho most economicgl elimb

is at cambat olimbe

B4 Although the turbino Jjet pgives inoroased thrust horsepower at
any given r,pes. as tho specd incrossos, the fucl consumption is not
affacted by this.

Surging |
Ts The Darwent, and othar turbines, 5!..1.1‘1‘?:* 1‘;\m :_:l.u.‘:g,ing wnich i& "
the term given to o rumbling ond vusping irmegulerity of aix flow through R
the enpgine with loss of r.Peis and thrust, I I.
; N
b, Mhis can oocur at ground lewel when the throttle is being . f]
opened too quickly and the turtines will accelernte leas quickly and will _FJ
gve irrepuler thrust while it s nappening.  This can couso a aving on . '*.'1
the Meteor when one engine surges and should ho eyvoided by oponing the o

throttlas gradunlly.

.
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9 At high eltitudes it ocours during etoady flying, and can
only be stopped by reducing the throttle prening. The ocourrence
depends on tho alr temperature ns woll as the height; a typical set
of conditions for a paritiocular engine is given in the table below,

iaxX, I'eDaMe oW T 0 .

attainable Height | Adr Tenp, I R
without '
surge : UK
16400 20,000 - 19°¢, Single pops coawrring at '
_ 5 (i this height and sbove,
16200 24,000 - 30
16000 26,000 <35
15500 28,000 =
15200 | 30,000 - U3

31,000
10. Improved desimms of turbine in the future will reduco and

perhaps cure this fenlt; at prosent it is little or no disadvantage at
low altitudes %o the pilot who handles his throttle with nommal
steadiness and an ocoasional mrmentary cccurrence does not oauso any
harm to the engino; but thé occurrence and the reduction of power
caused by partially clcsing the throtile to stop it, prevents existing
Jet miraraft giving thear spleulated performance, or any useful combat
performance at high sltitvdos.

fﬁ?ﬂlmﬂ "E" sava -.;
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Fic. 3(a)

50 YDS. HARMONISATION DIAGRAMS
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METEOR Il

-l
N

o
l @ 1 : @ l Gun DATUM

NORMAL SPREAD HARMONISATION

PL. GuN |° DOowN FROM AIRCRAFT DATUM
AFTER SETTING AIRCRAFT 1° TAIL Down

(0.R.S., H.Q.F.C. DIAGRAM)

FIG. 3(b)

Gﬁ“

CAMERA|

g DK ""l E) s

Sy )

P st] sy

PoINT HARMONISATION AT 400 YDS.
P.L. Gui |° DOWN FROM AIRCRAFT DATUM
AFTER SETTING AIRCRAFT 1* TAIL DOWN

C.F.E.
b-2 46




METEOR III

APPENDIX
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AFFEIDIE "G

VISIBILITY FROM WETEQR IIT

Loy I The following throe aspeots of visibility are considered:
fields of view, olearnsas of view and the existence or avoidance of blind
spots caused by fruuwing whon looking with both ayua.

24 The mothod of measuring the forward viow and the blind ppeta
caused by framss ote. is fully oxplained in RJAGE. Report No. Acro 2095,
Briefly, the photographs show the viow from o standard operational flying
position chiosen as thoe average head position of a number of cperational
piletsy The photograph shows a field of 45 deogrees from straight ahoad
and the obstruotions to the viow in that field. Obatruotions which ore
large enough to cbscure the view of both oyus apposr solid; those which
are narrow and cut off the view of one eye only appear ns ghosts or
shadows.

3 The forward visibility from a Meteor III in the most usual
flying eonditions is excollent, but, with the fitting of the G.G.S5., the
fiold of view is approociably reducods The rear visibility is poor since
the elearness of view in that direction may often be insufficient for
spotting and recognition of distant aircraft, The matiter of rpin and
misting up of the panels requires further attention,

HeBe The recommendations ore listed at the end.

QVERALL VISIBILITY IN THE MOST USUAL CONDITIONS
(i.0,) APART FROJM ADVERSE ATHMOSFHERIC EFFECTS

Forward Visibility

s Oloarnass of view forwerd is ocxcullent since the front-side
penels are of flat glass (and, moreover, they are seporated from the
front bullet-proof pensl by a reasonsbly neorrow frame). Since glass is
too hard to seratch, cloarness of view forwards cannot be ruined except
by the groatest mis-treatmont of windserecna in transport, modntenanoo
or servicing.

54 Forward field of view is very gocd, (By the fgrward view is
moant the view over 45° to port and storboerd and over 45 upwarda and
dovmwards), The angles given bolow relate to level flight at nascimum
crudsing spoed and to looking with both eyes.

Ga The "horizontel" angle of the cloarost view (i,0. of the view
through the glass is * 423" to the port and starboord, (This angle would
ba only X 20%" if the front side pwels wers o ' perspex worn or scratched
by o period of storage, trangport and normal operational usa)s

Ts The "vertionl" anple of tho foryard dovmwards vi:._;w (bﬁlﬂﬂ the
herigon and in the plano of syumely of the airaraft) is 9% when tho
GiGa8, ia fitted. (This angle is 167 if oither no punsipght is fitted or
“hﬂ.ﬁ the pilot dofleots his hood tho side and looks through the narrow
gan between the G.G.S. and the neighbouring frans ) «

on doterminsd by the spocinl

8 : Porward view has be 3
N g oyarall Zocwi 1 Report No. Aero 2095)

photopraphic technique (publishod in whe Lol B ;
and the results wre ropresontod in Figs. bom ais G

/‘S‘- TR
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9. It is obvious fiom Fig, 6b that when looking with both eyns,
the blind spots within the forward field of view ars caused chiefly by
the main front frame, (even whon the balloon-hood ia bponcd), and alsg
by the G.G.S. The "vertical” frames of the front bullet-preof panel do
not cause any blind gpota and are considored satinfactory.

10. - Reanding the mngni‘tuﬂc and the position of the particular blind
spots from Figs. (o and &b moy provide scme initial difficultios for tho
average pilots Thereforo, the hordsontal and verticsal soctions of the
forward field of view are presonted diagramaticnlly in a simple form in
Figs. 7, 8 and 9, Those diapgrans are made to sonle (except for the
silhouottos of the airaraft which, for clarity's sake,; nro greatly
overaized), It should be borne in mind, however, that auch diagrams
as in Figs. 7, 8 and 9 presont only a amall part of the stary and that
the full swrvoy of the forward field of viow is dotermined only by
Figay 6a nnd Gb,

Side and Uppor Viows

11, Tho Moteor IIT has tho conventional bolloon hood mnda of
perspox, which is casily scratched and marked, ond gives some optical
distortion, Thua, the nctunl standard of clemrmess of view will almost
entirely depend on the sorvicing of the porspex panels in the units and
also on the conditions in which the now hoods are supplied, .

124 The exchange of worn or dumaged hoods is emsy and the only
oriticism of desipn of the hood'is that no haondgrip has been providod
for oponing the hood from the outside (tho houd is rathor "stiff" when
trying to open it). Consoguently, a mechanic usually grips or bumps
ngeinst the perspex with his pelms, thus soiling and soratehing the
surfaco.

¥

Rear View

13, The field of view is pufficient for seeing through 180° %o the
roar, either over the left or the right shouldor,  The pilot oan lock to
the rear in flight provided he tokes the troublo of loosening the shouldor
straps and twisting his body round.

1L, The repr frome whare the sliding hood joins the rear fixed
conopy is wide and causes an eppreciable blind spot whon using both oyas.

15, Cloerness of viow to tho renr is pomar. Tho pilat has to lock
to the renr through three layers (six surfacea) of glazod matericl, 1,8,
through the bullat-proof glass, ond the double skinned rear hopd of

POrSpOx,

16, Cloarnoss of view to the rear is nffected by distortion (ses ,
Pigs, 10n snd b) and by haginess of viow, In some ci;lmmstm;nes, tho
lattor mey be very @groct, As dirt is one of the chiel causes of hn.ﬁ_i_.n&g_ag_l
of the repr panels, it can be nartinlly remedied by cmreful oloaning

intermolly and cxtemally.
17, The rear caopy compertment 1s nologsed" (by tho bullet-proof 4

o3 1) snd the inner surf f tho glased
@lasa behind the pilot's head) snd the dnner surf’aces o
matorial cammot be renched by tho hond, without proviously dismentling ¥

a portion of the eonony. u

18, The usunl disadvantagoes inhoront in tho pra:mn:t holosed" :r;am:-. |
omnopy compertnonts ore possossad by the lMoteor ITI. These are of twa

-
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- The air drculation within the compartuent is poor,
' at least on the ground,  Consoquontly, in damp
weather on the ground, there is ofton somo ocon-
- bullet-proof glass or on tho inner surface ol tho
~ venr heod,  On one ocoasion it was impossible to
~ soo the taill of the Hoteor whwn lacking from the M
v dt, although viaion through the remaining e
nels was quito nomal,  Dhoe condonsation tenda
dooronso after take-off but often remalns patohys

3 ~ Normally with an open cancpy comportment, o pilot or

- mochanie would removo some of the dirt or axcessive

. condensntion with a fow atrokes of a cloth or glove;

~ yAath & closed compartment, howsver, it is likely to

' rt:nuih: o:lmtouﬂha&, oving to tho trouble of dismantling
Tro . J

£

‘rearmost portion of the internal surface of the rear hood for ay
- Thia is illustratod in Fig. 11, A

Iff access yers availoble as illustrated by the markod aros in |

! ¥
efig
Wk

Fige 11, the cleaning facilitics would be sufficient, Bkt %
P (3 Handgrips should be positioned with the following objectives .
in view:- A o4 ;._1! '
| ' Tkl i

(i) Visibility considerations - so that it is oasier to AR

use the handprips than to geip or lean against the
: porspex which soils and scratches it, |

(ii) General conveniencs of entering and loaving the J
cockpit and of cpening and closing the boods 11NN
VISIBILITY IN ADVERSE ADMOSPHERIC CONDLITIONS i ﬁ!.,;

Effect of rain

22, This s deslt with separatoly in Para, 8 of the Reporte
Fressing up of pawels g

bt .- " .'. _:_r;.
2% The hot air spray (for preventing freoaping up of (tho front

e i ]

) was not operative in the Metoors tosted.

RECCMAMENDATIONS ' :

A iy
dified as illustrated in Fig, AL

A hould be mo L 45

at the inside rosmost portd

Ath Para, 22 (1) end (ii), from both nam
n acoordance wi fox the Moteors (One for ﬁlﬂl

nal handpgrips are desirable . PR
'ﬁﬁaﬂnﬂm‘inpti‘b {mmodiate vieinity of tho front Eiﬁﬂ‘_ m v e
ﬁﬂl“ for opening the hood from outaide 18 I'uqui.t'ﬂﬁn £ 1r.:- oy
ge. 7260 wven
d



that considoration be wﬂpm
mmmtf;m.

viow of the Metecr and of future Pighters sheuld be
M forward and sidoway view from the Meteor shows o great ¢
ufwl:.'.u* dosigne, but the vital view to the rear |
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