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12th Part of a.& 4#.L.E./783. ' & 4.L.229 - Engine cooling trials.

13th do. | £.b.229 - Gun hecting tests,

l4th do. h.L.229 - L. speed measurements with flam

| demping exheusts fitted,

15th do. | 4£.0L.229 - Weights and l-ading data,

16th do. | LK. T751l - Handling and performence with &

_hydulipgnum propéllsr.
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l. Intreduction.

This report deals with flying experience geined on a number of
Kittyhawk I aeroplanes testecd at this Eslablishment, but chiefly on A.K.572
end A.L.229, Unless otherwise stated *he vemerks made epply eyually to &all
the seroplanes tested. Our comments on s... 2f the features have been given
in letter ref:~ AARK/4484/1 - L.5.76/3 dated 1Bth September, 1942 and
ALEN/448) /Gen - A.S.7€ deted 16th May, 1942. Brief comments heve also been
gwiven in lst Part of Report No. A.& L.E E./783a - Intensive flying trials. This
~wpert is being issued for record purposes only.
2. Londition of seroplene relevant to_tcsis made.

| A full degeription of the extermal details of L.K.572 has been given
in 8th Part of Report No, £.% #.k.k./783 end of £.L.229 in 10th Part of Repert
No. A& AE.L,/7B3,

The details given therein apply to ths handling tests, although
ochanges were made during the tests e.g. A.L 229 wes fitted with multi fishtaill
flame damping exhausts towards the end of the tests and wus flown both with
gnd without the under-fuselege fucl *tank. Where these modifications affect
the handling oharacteristics, comwents ere msade.

9. Leyout of Cockpit.

3,01, Base of entry and comfort. Entry to the cockpit 1s made by
¢ limbing on to the roet of the port wing and wuenn” Luto the cockpit. The step
on'to the wing is rather high, but is fosilitsted by & hend-hold on the side of
the fuselage. “nce on the wing, entry is simple.

The pilot's ssat is comforteble end there is adequate roam for
& large pilot in full flying kit., The seat can be adjusted for height by a
lever on the right of tne seet; %“ncre is sufficient range of adjustment, The
gontrol column is placed too faer forwerd reletive to the sest end es & result
it 18 not easy for the pil+ to get full forwerd movement of the control column.
The Sutton harness is satisfeactory. /. relecss lever for the harness is provided
on theleft of the seat, to permit the pilot to lean forward.

Fither warm air for heating the cockpit, or cold air for vent-
ilation can be edmitted to the cockpit, the sslector lever being below the
eleotrical svitch panel on the sterboard zide., The econtrol operates satis-
feotorily, No cockpit heating tests have been made, but from flying experience
it acn be said that the cockpit is not quite werm enough under cold outside air
condations.

The results of Cerbon Moncxide coutumination tests have been

given in lst Part of Report Mo. A.& L.L.E./785,
The aeroplene is not unduly noisy.

3 02. View. The view forward irn aormel flight is good for a Hingle
engined fighter, but, in common with oluer single-engined fighters, 1is obstructed

by the nose when taxying and taking-off, .
The view to the rear through the transparent side panels 1is

good, but the rear view mirror mounted &'ove the windswreen is of litt%ﬁ use,




1irld1rhct~?iﬂimﬂ Ecnal 18 fitted. There is a sup between the windscreen and
1€ bullet proof internal screen, throug

_ th which hot air cen be passed for
Windscreen de-iocing, i

No deing up of the windscreen wes experienced,

9+03. Controls., The aileron and elevator vperate without undue friction
on the ground. It is not possible to assces the fri tion in the rudder control
88 the tail whes) is steesrable from the rudder., Full movement of the rudder i
and aileron can be obtained by the pilot, but full forward movement of tie
gontrol column reyuires considerable forwerd stretch. The econtrol column is
of the aingle verticsal grip type and incorporates a gun firing button and a
button for operating the eleotric bydraulic motur. The rudder pedals are of
pendulum type and have an adequate range of fore &nd aft adjustment.

the controls can be locked by wir:a running from the rudder bar

and control column to the seat, preventing the pilot from sitting in the seat
with dle control locked.

Irimmer tabs are fitted for the elevator, rudder and aileren. The

Slevator trimmer wheel is on the left of the pil-t and is fitted with a crank

nandle for repid operation. The position and nperction of the wheel is satis-

S feotory and there is no tendenoy for it to slip. The rudder trimmer is

mounted Just above the elevator trimmer with the axis of the wheel vertical,
fhe oontrol is easy to operste, but the gearing of the wheel is too low. Dials
behind the wheels give the position of the tebs.

The eileron trimmer teb is fitted on the port wing, and is actuated
Dy En electric motor oontrolled by a switch on the electric control penel.
this switch is not convemiently pleaced, but change of laterel trim during
PRt 98 80 small, that it is not normally necessery to retrim. Operation
ofthe trimmer 18 actisfactory with no tendency to slip. The provision of e

Lrmmer Seems an unnecessary complioation, wus ¢ fixed triwmer which could be set on
the ground would be sufficient.
The engine throttle, mixture end propcller controls ere in o box

gnetheslert of the pilot. They are convenicntly pleced but the throttle lever
tendas o 8lip ‘backs No adjusteble friction demper 1s fitted, If adjustments
aremade on the ground to stop the throttle lever from slipping in the eir,
thén the propéller control is elmost immoveble,

inere are four positions marked on the mixturc control quadrant,

EeetERLl roh", "auto~rich", "auto~lean" and "idle cut cut". /4 spring stop
Yasnrovided to prevent the lever being accidentelly moved to the "idle cut
Put Bosition. The lever can be set anywhere in the range from "auto-rich”
to this stop, progressive weckening of the mixture being obtasined with

automatic compensation for altitude,
The €lectric propeller control ‘s that normally fitted for Curtiss

gleotrie propellers, A mester safety switch, with ON and OFF positions 1

ELttodNon the electric control panel. This switch.should be kept in the ON
position excepting in an emerzency. On the right of this switch 1s & tnrese
position selector ewitch, for silecting either manusal or sutomatic operation
of the propeller. When this switch is moved up to "auto"”, then the engine

rip«m. ere controlled through & governor unit end & chunge of r.p.m. 1s
obtained by moving the propellsr control lever, which ie f “ted beside ine
ghrottls lever. When the switch is moved to either of two dowe p-prtions,
then “Manual" opersntion is obteined, When the switeh is moved to the bottom
Left, then the propeller pitch is decressed and r.p.m. will increase, whilst
af 3t 18 moved to the bottom right, then the piten is inecrecsed and r.p.m.
gecressed., The circuits from the "auto" end "manual” positions are inde-
pendent, and in the event of failure of the governcr, the pitch of tne
propaller cen be changed by the "manucl" switeh., The opercztion of the
propeller was setisfactory.

The petrol cock is on the left of the pilot snd 1s too far forward
for convenience,

The flap selector lever is on the left of the pilot's seat, and
18 too far af't and too high up for comfortable operation. The lever is moved
forwerd to select "flaps down" and eft to select "flaps up", whilst there is
an antermediete neutral position, The fleps are operated by en electrically
driven hydraulic motor, and when the desired direction of motion has been
selected the fleps are sst in motion by pressing the button under the handgrip
on the control column. The operation of the fleps is setisfectory, and they
can be stopped et eny intermediete position. In the event of failure of the
eleotdc pump the flaps can be raised or lowered by the hand operated hydraulic
pump on the rignt of the pilot, A combined undercerriage and flap indicator

/is




18 truuen

[_:'-,f the 1l 2P S

forward end

three 5&5111&n5

to the "up" posit

control handle has

obtained by moving the ¢ - _ He di'sired position and then pftSSil‘lg
the button under the handgrip on the ntrc o umn until the motion is completed.

e

The lever sho then be returncd to neutrc The position of the undercarriage
is given by the combined .0 end under 3 £ This does not give

a positive inq ion when the wheels are locked in position, but if the wheels
are down ot locked in positaon 1i7ht &b

ove the indicator shows red.

nro-tled beck, with the locks
not in p ) The klaxon meyv be switched off, but is automatically re-engeaged
when the throttle is ]

In the event of failure cf the sotrical system the undercarriage
can be raised or lowered by selectinz the required direction of motion and then
using the handpump on in ' '

If the main hydraulic system fails, then the emergency system must
be used. This consisis of further hydrauwlic pump situated beside the pump
mentioned above, with two chenze—over cockz on the floor of the cebin. This
emergency system operates through other pipe lines thuan those used in normal
operation and 1t will t 3Lt OpEret the main hydraulic system has
been punctured. This s san be uvsed only for lowering the undercarriage
end operates the main wheels only he tzil wheel 1is not lowered.

The radictor flep control is on the rizgkt of the pilot and 1is
rether too low for conven of [t con only be opened fully at slow speeds.

3,.04. Brekes. The brokes cre operated hydraulically from the pedals on
the rudder controls. The brekes are rothor awkwoerd to opersnte especially to
British pilots who &re uneccustomed to this system, &nd brekes whieh are
operated from the control column ar< preferred.

When both pedals ere deprcssed the btrakes may be locked on, by
engaging the parking brake lever forwerd of tav throttle box and then releasing
the pedals, The brekes are released by sgaan deprossing the pedals. 1t was
found that the brekes +tended to seize on after being left in the parked position.

7 05. Instruments. The layout of the instruments is in general satis-
factory and there was no undus vibration The compess is fitted in the cenire
" of the panel end is cleerly visible. The flying instruments &re above end to
the left, there being no stendard blind flying panel. The directionel gyre
and the artificial horizon are on opposite sides of the optical gun sight
mounting and this arrengement is unsatisfactory. The engine instruments &re
on the right end cre conveniently grouped.

3,06, Illuminetion. The instrument penel 1s illuminuted by & fluorescent
light, on a semi-flexible mounting below the panel. The flexible mounting 1is
provided so that the light can be moved to illuminete the part of the inatuu-
ment penel desired. It was found that the lizht would not sbuy in the position
gset, and was in this respect unsetisfuactory, Floodlights ere fitted on either
side of the ocockpit for genersl illumination. These do not give satisfactory
lighting of the instrument pancl.

3.07. Emergency exit. The cookpit hood slides buok to provide an exit in
the air. The hood is operoted by ¢ hundle on the right of the oockpit and no
diffioulty was experienced in opening the hood ¢t eny speed. In an emergency
for rapid exit, the winding hendle can be disconnected by pushing the handle
back, tnd the hood pushed oback by hand., /n emergency releese is also fitted,
by pulling which the whole hood may be jettisoned. Hmergency exit through
the resultant aperture should be setisfeotory.

In the event of the ceroplane becoming inverted on the ground, a
release handle frees a panel on the left hund side of the hood which can then
be pushed out, A strong point is fitted behind the pilot to teke the weighti
of the esroplane when inverted. Escape from the cookpit when inverted on the

ground is, however, likely to be difficult. /4.0
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Or aerobatics is the rudder like ly to be displaced to a4 sufficiently large
angle for 1ooking to occur, due to the excessive heavineas of the control for
large movements, JIn order to obtain sufficient foroe end rangée of movement,
mﬁ.diﬂtu-lﬂb of the rudder pedals frow the seat had to be shortened to the
iiﬁiﬁgff adjustment, which gave a position extremely uncomfortable for normal

host of the tests were made by doing a quarter of a slow roll to
the right and then epplying top rudder. When the rudder has been moved over
about 2/3rds of its reange, the extreme heaviness of control is replaced by
extreme lightness, although the rudder doee not "flick" right over to the full
position but ocan be moved between the 2/3rd end full rudder positions in either
direction with very little foot losad. ilthouzh full rudder wes held for a
cﬂngldaruble time there wes no tendency for the ceroplane to spin, but it would
go into a s%dealiy tnd fanally the nose would drep.

Uther methods of inducing rudder lockang were tried, end it was
found that the rudder will lock over whenever more then 2/3rds left rudder is
applied with engine on, irrespective of the position of aileron cnd elevator,
or af the attitude of the ceroplune. The rudder will not lock over when the
engine 1s th;attl&d right buck, or when the rudder is moved to the right.,

when rudder locking hes occurred, the rudder can be moved back to the
2/3rd position quite easily, but to move it beyond this point with engine on,

a very large foot load is required, With engine throttled rignt. back, contral-
1sation 1s easy. The force reguired varies with throttle opening being a
maxamum at full throttle, but even then wes not more thun could be achieved by
& very neavy stemp on the rudder pedeal., With the engine throttled baak central-
isetion of the control is ecsy end recovery immedicte. .

Thus although rudder locking can occur, it is not Jikely to be
éncouniered often, cnd is then not dangerous provided the method of recovery
18 known.

The elevator control is moderately ligzht end effective throughout

L

the spéed range, becoming heavier with inorecse of speed. The elevatows are
qQuick in response, though the positive stebility st the gentre of Eruvity

position tested makes movement in pitoh seem & if le heavy and sluggish. - The
elevator trimmer is effective cnd sives cdecunte trim for all conditions of

flight at the centre of gravity positions tested.

4,00, Stebility. At the locding tested the eeroplane ies directionally

= L]

and longitudinally steble under ell flight conditions. The lateral stability

near the stall is given in para, 4.07.

4.06, Stalling speeds,
Flapa and undercurrisge Ur = 90 m.p.h. A.S.I.

a " I DOWN - B0 m.p.h, A.5.1.

4,07, Control and stability at the stell,.(A.D.M.293 All the following
tests were mede at u weight of 8,480 1lb. with the ce c of gravity &t the aft
limit (26.5 ins. aft of the datum),

Flaps wnd undercerriage UP Fleps and undsercerriage DOWN
l. Behaviour ot the stall(Tests 1 & 3 of the A.D.M,)

At speeds between 1.2 times At 1.2 times stalling speed the
lon

stalling speed and just above the teroplens is gitudinelly and leterally
stall, the meroplanc is longitudinally| steble. As the control column is brought
and laterally steble. There¢ is little . beck there is a tendency for the right
warning of the epprocech of the stall . wing to drop at speeds below 83 m,.p.h.
except for the high position of the | A.S.1. but the ceroplane can bo kept
nose and a tendenoy for the seroplane | level by coerse use of ailerons at speeds
to yaw to the rignt. | down to 80 m,p.,h, A.5.1. At the stall

At the stall, whioh ooccura with which ooccurs with the control column
the sontrol colum central, there Ls | slightly fcrwerd of central, the right
& shuddering of the aeroplans, fnllawaﬁ wing drops followed by the nose. The
by & drop of the nose. The foroe speed then inocresses end control is re-
required to stcll the weroplane is Jeined. The force reguired to stull the
light, | geroplane 13 light,
When the control column is pullaci When the control column 1s pulled
further aft, the left wing dropg™. furtk.r aft, slight fore and aft pitohing
sharply followed by the nose as for ‘ poours . und the aeroplane finally
entry into & spin, necovery is . flicks over to the right as for a spin.
effected »n moving the control column | Recovery is effeotsd on moving the

;fﬁFllFﬂ- | eontrol column forward, /2.
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FlﬁP%_#.FﬂdﬁfﬂarriLab‘UE ¥laps & undercurriage DOWN
2, Slow glide (Test 2 of thﬂuﬂ;ﬂjﬁjﬁ*-__ |

At 1.1 times s8talling speed, 'the

; £t 1.1 times stalling speed the
aeroplane is stable about all axes, Fhir

. e : aeroplene is less stable than with flaps
With the controles either fixed or free. | and undercarriage up. There is slight

If small disturbances are given to the | general buffeting of the aeroplane. The
cuntruls,.the aeroplane returns to asroplane can be kept straight and level
steady flight at the trimmed speed. by the use of either ailerons or rudder.

S« Slow spe=d turn (Test 4 of the A.D.M.)

Sustained gliding twrns with 30° Sustained gliding turns with 30°
b%n# can be made to the left at & bank cen be msde to the left at 86 m.p.h.
m3.nimum gpaad of 97 m.p.h. A.S.I.y and | A,5.I. end to the right at 88 m.p.h.
to the right &t 100 m.p.h, A.S.I. At | 4,5.7. At these speeds the controls are
these speeds the controls ares satis- | setisfectory end no difficulty is exper-

factory and no difficulty is experienced ienced in holding a steady rate of turn

in holding & steady rate of turn et a | at & constent speed. At slower speeds

constant speed. If turns are attempted | the turn bec-mes unsteady end a further
at slower sueeds, then the ceroplene ' duorease cuuses the aeroplane to stall,
gtalls gently without warning. 1

4, Turn from g slcw glids (Test 5 of the A.D.M.)

Turns to the left can be meds | Turns cen be made in either
with 300 hmk, at 1.1 times EI'LE;.Lliﬂg ; diregt.j_gn &t 1.1 times Etﬂlllﬂg EpEEd
speed and the contrel cherccteristics with 30~ benk, end the control charecter-
£re satisfectory. If a turn to the | istics &re setlisfectory. There is no
right is attempted at this speed, the ' tendency to spin.
eeroplans stells, and the rate of turn
gannot be maintained. There is no
tendenoy for the seroplens to spin,

4.08, Aerobetics. All aesrobatics cean be sulisfectorily performed. The
‘seroplane has a Bendix Stromberg srburettor end a4s a result there is no tendency
10F the engine to cut or falter during any evolution.

Smooth loops cen be made ot initianl speeds down to 200 m.p.h. A.S.l.,
there being very little tendenoy to roll out of the locp at the top, unless the
gontrol ocolumn is pulled back unduly. The nercplsne can be rolled in either
direction off the top of a loop, but the irtiel speed should be incresased 1o
250 m.,p.h. A£.5.1,

All ty,es of roll are very easy &t eny speed, the ailerons being
particularly effective for large movsments of the control.

4,09, Dives, The geroplene wes dived at loading (i) of para. 4.01 and the
following resultes obtsined. The limiting diving spesd is 460 m.p.h. 4£.5.1., and
the maximum permitted engine espeed in the dive 3120 r.p.m.

., Divel Throttle Heignt 'Lhﬁ Meximum| Meximum| Height 'OUT'| Aeroplane
, __ng.!Ecsgignn' | r.p.m,! AsSsl.] (ft) '\ trimmed for
‘ ! | | Full throttle
1. Fully | 2600 450 9,000 | Level flight.
! pen |

full throttle
7,000 | Level flight

!
|
- ——
|
1

2600

' Trimmed to reduce

2600 | i £,000 | elevetor & rudder
| | locds in the dive, |

B B T e — - o e —

In dives 1 and 2 when trimmed for full throttle level flight, the aeroplane
tends to yaw strongly to the right end to come out of the dive with increase
of speed. At speeds above 400 m,p.h. 4.S5.1. the elevaetsr and rudder forces
required to hold the asroplens in ths dive ere very heavy, and at about 440 -
450 m.p.h, A.5,1. the aeroplene comes out of the dive and yaws to the right
aguinet any force that cen be ncrmally wpplied by the pilot. The aeroplane is
gteady in the dive, und can be held onto a target until the contr .l forces become
too great.

/Owing




Owing to the heavy

osslible to uss
ntinued into

ing. Regovery

18 effect ;
iB f rontrol column. Some

forwerd

the force ;
| Em;ifﬂ n ting speed was approached.,
£ 1l adju sufficient to reduce the foroe

&0 A O _ , ) " - .- o e R - s .
required on th on . . %0 a reasonable value, but the rudder had to be
trimmed 4 divi

of 460 m.p.h.“A.C : 1d even [ ge foot loed wes required to hold the
{ﬁrﬂpl%nﬂ gtraigh ' was steady inthe dive. The

controls were used at the limiting zd, without any instability or control
surface vibration occurring. Recovery is effected by relessing the forward

. - the control { afant :
§rtauur£ en the control astisfactory, with less tendency
Or rucovery to become

4,10 Approech and Landing. The best approach speed &t loading (i) with

| [P . , e i [z - - B | 1 . . .
Laps and undbrerrlazﬁ up, 18 120 MePalle deeDdedos when the WNdercarriage 1o

1 A . 2 it ——" > 4 4 ~ -5 - ;
lowared there is a very slight vhange of trim to nose heavy. Lowering the

flaps produces & slight and fairly slow change of trim to nose heavy which

oan e&sily be held on the control column, until the aeroplane has been retrimmed
at 100 m.p,h, £.5.1., the best gliding speed with flaps &and undercarriage down.
The aeroplene cean be sideslipped, but it is difficult to maintain ua steady rate

of slip, as the nose tends to drop and the speed to increase, The landing is
straightforward, touch-down being made &t ebout 75 m.p.h. A.S.,1. The undsroarriage
is rather harsh, but is otherwise sotisfectory. Comments on the braking have

been Ziven in para. 4.0=,

If the engine throttle is opened after & baulked landing, with trimmers
und flaps set for landing, the aircraft becomes tail heavy. The forgée on the
sontrol column cen be held whilst retrimming, &nd the aeroplane will climb away
with flaps dowmn. The undercarriecge can be raised immediately, but care should
be exercised., when raising the fleps as there 1s some sink,

4.11. Tests with the overlocd tunk fitted and filled (Loading 2). There
is little difference in handling cherecteristics compared with those at Loading
1. On take-off there is slightly more bucketing on rough ground, end on the
olimb there is a slizht tendency to wender in yew, although a test showed that
the seroplane is still directionally stable.

The stalling speeds with the tank fitted are slightly higher than
before, being 92 m,p.h, h.S,I., with flaps and undercarriage up, end B2 m.p.h.
A.S5,1. with flaps and undercarriage down. The stalling characteristics are
the same as at the lighter loed.

Loops, slow rolls, climbing rolls &nd rolls off the top of loops
in esch direction were performed, the beheviour being similaer to that at the
ligzhter load.

The asroplane was dived to the limiting speed, with tank on, of
280 m.p.h. A.S.1., with the aeroplane trimmed for full throttle level flight.
The behavieur in the dive and on recovery was similar to thet at lighter load
at the same speed.

The best approach speed, with flaps and undercarriage down, is 10 m.p.h.
,..8.1. faster than at the lighter load, being 110 m.p.h. A.S.1. If the approach
is made at a slower speed than this, the reis of sink is too rapid. Apart from
this the landing characteristics are similer to tnose at lighter load.
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