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TACTICAL TRILIS - TYPHOON I 4IRCRAFT °
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INTRODUCTION

15 On Air Ministry instructions, one Typhoon I (R %580) was delivered to
the A4,F,D,U, on &st August 1941, and & second (R,758l) on 7th September 1941,
for taé'bmal trmls wi'th t‘ull war 1o&d :.n accordame mth this Unlt 's s‘tandari

pro gi'e.mn.e. e

BRIEF DESCRIP'I’ION OF TI‘E .u.I.dGR.:.’ET
(See Photograph at Lppsna’ﬁ iT)

2, * +The Typhoon is 'si single seater, 'sirr_glo engined, low wing monople ne
fighter, It has a fully retractable undercarnage and "tailwheel, cnd split
trailing edge: flaps controllable throughout their range, It ‘is fitted with -

"Napier Sabre-IT sleeve-valve engire of 2‘040 h,p,, having a two-stage supercharm

and a constant speed hydromatic alrscrew. - The amament of the -aircraft

ava ilatle for trials consisted of 18-« «303 Brownmg guns, Tt is understood,
however, thet & 'universal'-wing™is being designed whici will = llow" variatmn.,
in crmament also that in the mecr future, the Typhoon I will be eqmpped with
'4 - 20 mm. camnon in place of: the 12 Brmming gtms

v B3t - fhe undm'carriage, ﬂaps and rediator shutter are hydraulwk,lly

operated by an engine driven' pump, and o hond pump is provided for use in the
event of cngine pump fm’.lnre. If the hydroulie systen camot be operated by
either pump, the umiercarrihge and tailwheel can be unlocked by depressing two
anergency levers with the Teet and the undercarringe will then come down un
its ovn weight, 'I'rirmng tabs for the rudder and clevators are cdjustable :
from the cockpit, /*The all-up weight of the mrcmi‘t with 12 - +303 Browning
guns and mmnunltlon is about 10, 650 lbs,

Pilot's Cockpit

4-.5 = The Pilot's coeknit ‘is roomy amnd comfortk.ble anﬁ the poszl,tloning of

_the eontrois nnd 1nstruments is good,

B . Access to the fully enclosed cocknit is by means of car-tyne doors
fitted with roll-down type perspex windows which can be locked in eny position,
The“woof of the cockpit is hinged on the port side and can be lifted to
fecilitate entry cnd exit on the ground, Both doors and the-roofican-be —..

4 Jebtisoned in emergency,

-En -dux"mi e

6, - ' The fuel end oil capamties are 151" gnllu. and 16 galls,, respectively,

. ~The fuel is contained in 4 self- -sealing tanks situated in the wings, The min
‘tanks between the two mmin spars each contain 40 galls,, and the nose-tanks ir

the loading edges of the mainplane hold 355 galls, oach, Each pair of tanks is
inter-connected, but the systen he.s not proved satisfactory as it was found thot
one tank am)tied before the other if:the airckalft was flown with a slight skid,
If this oecurs, it is necessary to change over to the octher two tanks, ‘as it is
not possible- té. drow petrol fron one tank alone ‘when the other is empty. It &
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understood that a modification is being incorporated to provide an effiecient

cross-feed, e '
Zs Approximate endurance figures, after allowing sufficient petrol for -

quick climb ané return to base, are as follows:-
: padinfy

v Height LahcS, Tine

Mex, continuwous cruising conditions 10,000 ft, 305 1 hr,- :
Most economical cruising s 10000 1%, .. - 217 2 hrs, 30 i,

Mex, continuwous cruising conditions 20,000 ft, 272 55 oiif s,
- .MO8Y oconomical eruising = 20,000 ft, 182 2 h»f, R0 nin:,

TuCTICLAL TRIALS

Flying Charactoristics -

8..' . The aircraft is pleasant to fly.and easy to land,™ [The take~off is
reasonably short but the aircraft tends to .8wing to starbeard, and cross-yind
take-offs with the wind on the starboord side should thersfore be avoided,

When throttling back preparatory to making the approach e lancing, it was fourd
that the engine had an unpleasant flet spot which coused™teutting', This
occurrec at comperctively high revs, and low boost, but the engine came on cgtin
as soon os the throttle wes opened, = This 1§ consifered most unsatisfactory, but
it is understoocd that Messrs, Napiers have been inS%ructed to rectify the fault
&8 soon as possible, as it is prevalent in oIl the Sbre II engines, *
9., . Thé controls arec well-balanced and comparatively light, ond at speeils
above 400 nmeDehe, I.,i,S,, there is little tefifency to "heavy-up", the elevators
still being pleasantly light, . The Typhoon Mg been-dived up to 4804m,Dp.h,,
I.4.8,, and although the aireraft tends 48 turn fto the left at this speed, it
ctn easily be kept straight by use of rudder bias,

10, - . A graph showing the approxirgite conpurative speeds of the Typhoon T and
Spitfire VB and the tire taken for an omerationsl climb to 30,000 feet is S
attached as Jppendix 'B',  With® full throttle and roxinun reve, of 3700 T.pitl.,
the rate of elinb falls off to BQ0 ft/min, at 31,500 feet, The operational
. ceiling for ¢ squadron of these 2ipcraft is considered to be about 26,000 feet,
. at which height the controls gxe still good and the maximum speed high,

lll.. ; -The'éircraft behaves newrrmlly in aerobatfcs;; but theé pilot is conscious
5 of flying o fighter which 48 heavier than contemporary types,
_ - Search : :

18,13 The all-rougé view from the pilot's coc kpit is not good, especiclly to

the rear, The forward Wiew is restricted by the framss supporting the bullet-
proof vindscreen and eocknit roof; ad the view to the rear is  obstructed by the
cockpit fairinzs,, The roll-down porspex side windows are easily scratched ond
are then difficdly %0 see through. It is understood that modi fi cations
improving the ell-round view will be incoriorated 48 soon &s possibls,

Formatiow Elying

i The aiireraft is sinmple to handie in formation, although its decelermtion
is bgor owing to its clean lines, The take-off, providecd carc is taken to
avaig a\swing to starboard, is straight forwar®, Landing in fomation, "howevur,

I

is'n considered desirable until the flat 8wt in the engine is cured,
_.I&Iaf‘méuvra bi ]li;ty -
S 4 s 2 .
e . e
14, The aireraft wos compered with & Spitfize VB between 15,000 - 26,00C

feet for renoceuvrability in dog-fighting, both aircraft carrying full war load,
The Ty-hoon, although not quite as rmenoeuvrable as the Spitfire, could get in a
700d burst during the initial stages of a turn, During the turns it ws fouind
that the Spitfire could clways tum more tightly then the Typhoon and that if tho
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Typhoon wee behind, the Spitfire could get on to the Typhoon's Y01l after sbout
two eomplete turns, Usc was rade .of, the Typhoon's superior speed and consequurt
hich initial rdte of climb to get away fron the S»itfire and obtain a height |/
a2dventage, The Typhoon could then carry out continued diving attacks, sinils?
to those zdopted by the Me ,109F and could use the speed obtained in-the diwe ond
breakaway to regnin its advantage in heicht, T TN

15, ' . It nust be remembered that indiceted air speeds of over 400 m.Duh. con
be' obtained quickly when diving the cireraft, ard that the closing speed is
greater thon in contemporary types, Tho Typhoon must therefore be meady to tcko
evesive action as it mey easily overshoot its target, Similerly AT fichting
oor the ground, the Typhoon rust be eareful when diving steeply, #s.4he heizht
required to pull out is considerable, ' S
16, . Lt 26,000 feet, steep turns tc the Tizht were found to be nore setis- -
' fagtory than to the 16ft, swobably due to torque, To the right o sustained tur:
~'ith 4 or more 'G' was comfortable, whereas when turning steeply to the left witi
much less 'G', the turn tightened itsslf and, the cirerafieventuslly flicked over
to the right, losing about 2,000 feet, Below 20,000 feet the Typhoon is good

in ell turns cnd conmbat ranceuvres, but severe vibration of the airfrome is
anrparent in steep turns of over 4 @, '

S On being cttacked from above, it wos foupd thet the best evasive Menoeuyvie
was e steep climbing turn towards the Spitfire as it came into renge, provwidin:
that the Typhoon was utilising its high cruisin: speéd, If the Typhoon wns
cruising at o low speed, the best evesive ranceuvre was o stecp diving turn
towards the opposing fichter as it come info range, ot the seme tife opering tlhe
throttle fully to obtain maxirum speed quiekly., It was found thet the Typhoon -
could out-dive the Spitfire with ease and ,cot:m_bzeak off the combat as desired
in order to regin a tactical cadvanteke of height, :

18, The poor view to the rear wes o great disedvontcge during the dog-fighte
and it was essential to use the utmos¥ vigilence to-avol® being Tiwmean;

“19,  Against & bomber targot, sthe Typhoon was able to deliver good ‘qiarter

and ‘zstern attocks, provided the target's speed was in excess of 160 n,pyh, ;-
2t lesser speeds the Typhoon™wasiin difficulty becausc.of the fast closing speed,
slipstrean : 7 ' | :
2.  The Sitfire englgddMn dog-fichting the Typhoon found thot ot 200 yams

slightly below the Typhoon, “sli st recm was-so strong that it made ccourate .-—w-—— _ :

sich¥ing extremely diffieult,

Low Flying ‘ i
2k, Although *shc pilotts view is poor, low flying in goad visibility

vresents no difficul$y, but in bad visibility, cue to the high speed of the
aireraft on? restmicted forward view, is unpleasant, : Pi

Ni@r t 'FJ-E_ ngs

22, Therairernft was inspected on the ground on & dark night, and it wes
found“that the two white cockpit instrument lishts caused = reflection on the
orspex, and Cicd not illunimto the -essemtial instruments, Thore wqs no
illuminction for the rucder and slevator trimmins controls, Before night flyip:
tesis wore carricd out it wos considered necessary to rejlace the 'whité bulbs
with, standord orange bulbs, and nove the lights to new positions in order to
illumircte the ossenticl instrurtnts and elinincte the reflections, In additio:,
en extrc light was fitted cbove the trirming tab controls, . The aircraft was -
flown on a cloudless night with a three-guarter moon end slicht heze, and no
“difficulty wos oxperienced, There is a very feint glow from the exhousts whi.eh
connot be seen either by the pilot or by amncther nircraft. It is not mossible
to fin the horn in‘icator lemp, whidh is too bright at night,

23, The lunding lany wos used on one landing and it wos noti ced thoet the

~Orspex former in the centre of the landing lémp cover reflsected into the pilot's
cves when tha "1Ams mma i dn $ha IDAEMTS aaomow oo _
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24,  The.aircraft can be trirmed to-fly shands and feet off' and is simple
- %o fly on instruments, o e i e G e

Sights and Sighting Vicw

25, . " The cirecraft is fitted with o standard G,M,2 sight with sun-screen,
Spare bulbs arc provided end can bhe chenged .quickly in flizht, For sighting,

© the view forwerd is slizghtly bettor then from the Soitfire, but it is not as
good as from the Hurricane, T

armour
“_u—-

26, The amour protection for the pildt is heavier then in previcus fighter
.-Yypes but provides no protection below the seat or from the fine guerter to bewn,
- The. pilot is protected in.front by a flush. fitting bullet-proof windscreen and by
- the engine, The fuel tanks are seif-sealing and the oil tamk is protected by «

leavy, gauge durelumin cowling, but theglycol. tank which is in/ the nose has no

orotection other thon that afforded by the airserew boss, :

Radio

27, ' The aircraft is fitted with stendard fighted radio equipment and the
ER.ll_;S;E was quite satisfactory in. range and'reception, s
Oxygen Equioment = =

28. - Two oxygen bottles c,re‘provi'c‘.ed, one ‘in. -each wheel - bay, and can be
replaced quiekly, The oxyeen pi-e bayonet fihion on the port side of the pilett's
. Seat is readily accessible, Ny =

Encine ‘Startine an? Runningﬂg

29, . The aireraft is fitted with g Coffman cartridge starting system whiah io
operatcd from the cockpit, six Spt.re cartridges beiny carried in a tag in the

" port wheel bay, .If the engine ds ‘overprified it will be extremely Aifficult to
start, It is thought that it will not be possible to guarantee a q ui-elk- stert—in
cold weather, Starting difficul ties cre believed to be due to carburation
_degects ant it is understood thaot stCps arc being teken to remedy “them,

- The engine should net Be’ run at full power: on ‘the ground unless the
tail is lashed to pickets op holding-down rings, as due to the powerful slipstrecm
it is dangerous for airmen to ‘hold down the tail in the normal AR — s

~Quick Take-off . .

31, Several quick take-offs from 'Readiness' have been carried out with e
Single aircraft, andit was found that the time from receiving the order to take
off to the aircraft being airborne averaged 4 minutes, It must be borne tm- -
mind, however, that ‘this average was due to the engine starting on the first
cartridge, im cachease, =

. ARMAMENT CHAR:CTERISTICS

Gun Mfl tellation
' 52 Al The armoment consists of twelve +303 Bromning gums, six in each wing,
The guns are fired by a standard type firing button, whieh is coupled to an
eléqtro-pneumtic relay in the gun tay, '

53’.:'- The anmuniigion.capacity is as follows: -~
‘ Port 1 & 6 - 460 rounds,
. Starboard 1 & 6 = 460 mund_s.
All other guns. - 500 rounds,’
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Harmoni sation

34, The mothod of hamonisation 'is simllar to thet of the 8~-gun Hurrisano,
en@ 211 guns cnn be homonised in about 30 minutes, A bamonisation diegram is =
ottached as Appendix 'C',

Stop-Butt Trinls Foi o

35, - It wes not considered necessary to carry out stop-butt trmls, as the
‘qun installation is similar to -thot of the Hurricanc, -

air Firing Trials

5, all guns weres fired in level fli,e_,hst and under *G? condltions ot 2 000
end 30,000 feet, & total of 5350 rounds, Ten stoppcges were e;x;periemced dur'u e

" “these trials flVL. due to -tight packing ‘in the lmks causing misi’&sds three to
lljhtly struck caps, and two to broken sears,

37,7 "7 The anircraft shows little teddency to dip the nose® ghilst firing, -end
appears to bec a steady gun platform, . Cine camera gun Lipdms, however have
shown "considerable vibration of the wings in level flight m}lout the guns bein
flred

Re —amlg

38, < quick re-am con be carried out in 13 Sinutes by two amourers,
Spare tanks for re-aming cre unnecessary as the tire token 't;o re-am by chanu 1
tenks would be considerably lonzer,

Mo m‘tem nCu

39, The guns arc easy to reintain ofid can be quickly reroved, “but the
recoiling portions damot be reroved whllat thc guna are mstalled

Cinc Camcra Gun

40, The cine camera guin i€ mﬁmted out-board of the gun bay on the port
-wing, - The films taken duringwthe trials heve showm that considersble vibratior
is taking place and accurate assosgment of the results is not possible, It is
- not easily placed for meintenance ,/ the changing of a fllm taking about 15 minut,..,

S
+ Ty, ONCLUSIONS

&1 5 The pilot 'sfzrcoeﬁﬁ‘it is comfortable and well laid out, (para 4)

42, *  The a:.rc:;gft 13 comparatively light on centrols, especially et high

spceds, It is plcasant to fly and easy to land, but cross-w:.nd take-offs with
tho wind on thestarboard side should ")c uvcnded (paras, 8 & 9).

%3, The Typh@nn I is about 40 m,p,h, faster thon the Spitfire VB at all """4
heights above 34,000 foot, rnd below this height is even faster, The truec top
specd ot’ “the Ty’bhoon I is approxlmtoly 412 m,psh, at 20,500 feet, (ippendix 'B'),

G, ' %, The ‘opsrational eeciling of g Typhoon squadron is considercd to be

abotﬁ 2&1000 fest, (para, 10).

;{5.' % The airoraft bolves nomelly in serobotics, (pera, 11), =
48, The all-round view from the cockpit is poot; this -disadvuntage is .

' .mw felt when searching and dog-fighting. (para, 12),

&'? The Typhoon is not quite as mmoeuvreble os the Spitfire VB, The
Typhoon's best method of attacking an aireraft similsr to the Spitfire, is to
carry out short ‘diving attucks, using its superior speed to regnin he:.ght for-,
further attacks, (paras, 14, 15 & 17y
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48. ' Agnnst & .bomber target, the ‘Typhoon is able tc deliver good gquarter 21d
astermn attacks, provided the target's speed is more thnn 160 m.p.h., {(para, 1.)4
49, Low flying in good visibility presents no difflcultles but is
unpleasant m bed weather. (pam 21). T e e NS
50, No difficulty waﬂ experlen ced in flying the mrcmft ot night, “Ghe'
exhoust flames camot be seen either by the pilot or by an observing aireraft,
(pgra. 22),

51, " ' The €ireraft can be trimmeéd to fly *hands md feet off' md “13 alnmh

*'to i‘ly on instrmnents. (para 24)

hes ‘Ihe alrcmft is fitted with e standard G.M 2 sight with. s&n-screen and
the 1nsta11ntion is considered satlsfactory. (para, 25),

s '.I‘he armour protectmn for the pilot is heavxer thén“in contemporary
ty‘pos but providés no protection below the seat or from 'the fine quarter to
the beam, (para, 26),

54, Engine starting and running-up requires carey. (paras, 29 & 30).

55, ' A quick teke-off from 'Roadiness' takes abeaut 4 mnutes prov1ded thz re
is a good engine start, (para, 3l1),
%, e airomet s a good emennt ahd enimnition capacity. {parts, 5
5‘?._ All guns can be Inmonised in about 30 minutes, (para, 34)"._'“"‘
58, All guns wore fired in level f:l,:ght end under 'G' conditions at ? ;000
feet and 30,000 feet, (parc, 36),
59, The aircraft pmv:.ﬂes a. st@ady /gun platform, (pore, 5'7) g
' 60. 7 - ‘Ihe re-am can be. ear;'ied wt 111 15 ninutes by two axmourers (' ;".:.3'4).
61 ' Films taken frém the cine camera hove shown that considerable vibraticn

o is tc'.k:me, place, (para, 40),’

o % L e PN 1 ' ..:' - 3 ;

;";\ZE‘TJD}"’S/I.Q,'/E)Q T e - i Wins commder,_ :
- 30th- October: 1941, , 3 cormndmg, AF,D,U, :
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