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Sunmarys

Tests have been carried out on this aircraft fitfed,with a rear fuselage fuel
fank and metal-covered alovators to assess its suitability for secrvice usc, The
handling qualities vere tested at various c.g. positions to determine the maximum
quantity oi' fuel that could be carried in the ircar fuselage tank for full combat
mangeuvres, Purther tests were carried out #ith an inertia weight in the elevator
circuit in an attempt to improve the long.x.tud:.nal stability at thb aftmost accep—
table c.gZ.

The aireraft was considered accgptable with full rear fuel, for escort fly-
ing but not for tight formation ox instrument flying, Fuel should be used from
the rear tank for take-off and clmb and no violent manocuvres should be
attempted before 34 gallons haVG ‘been usad,

It was concluded that the aftmoat acceptable c.g. position for full combat
manocuvres was 9.9 inss aft of datum (U/C up) (decs,with 34 gallons of fucl used from

the rear tank) and th({ a@dftmn of an inertia weight was not rccommended,

1e Introduct:.om
Handling l= have been made on Spitfire IX ML,186, fitted with a 75 gallon

rear fusclagoe f‘u 1 tank, and a hand made metal-covercd elevator., The centre of :

: grav:.ty of tha a:l-reraft at full load was 12.6 :.ns. aft cf datmn (undercanriage* ) e
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2.2 Loading, ™

Loading , Condition LALL up |
velght (-
A Full fighter load(?%{galls. 8145

in rear tank
B Full fighter load (less 34 ! 7915
galls,in rear tank) i

Consumption of all the rear fuselage fuel mgﬁ%s;%he Ch Zatns ins.lfbrward
from loading A. - Ny

2¢5 ASI system. The ASI used during ﬁhé?tests was connected to the pitot
and static sides of a Mk,VIII pressure head mounted in the normal position under
the port wing. .

3s Scope. of tests,

Handling toSts were carried out at loading A to assess qualitatively the
handling characteristics of fthe ‘aircraft when fitted with a full rear fuselage
fuel tank, An assessment Was also made of the maximum quantity of fuel in the
rear fusclage tank to give. satisfactory handling characteristics for full combat
Manoeuvrogs .

Purther handling flights werc made at the previously determined aftmost
acceptable c.ge (l0ading B) with an inertia weight fitted in the elevator circuit
to assess any improvement in the Jongitudinal stability and control characteristics.

L, Resultswef tests,

4e1 Take-off and initial climbs, At loading A the take-off was straight-
forward, the tail taking longer to rise than is usual for standard Spitfire IX
aircraft, The aircraft beocam¢ airborne cleanly and the initial climb was
satisfactory although there was a tendency to pitch. This was easy to check
with the elevator under conditions of calm air and good visibility,

4e2 Level flight, At loading A the aircraft was markedly longitudinally
unstable, stick frce, under all conditions of level flight and it was impossible
to fly "hands off" for even short pcriods at normal cruising specds, On aband-
oning the control column, the aircraft diverged immediately, the rate of divergence
building up rapidly, In conditions of bumpy air, continual fore and aft checking
with the control column was required to maintain level flight and the aircraft
was considered most tiring to fly,

As fuel was used from the rear tank, there was.a noticeable improvement in
the longitudinal behaviour of the aircraft, After about 34 gallons had been
used (c,g, 9.9 ins, aft, undercarriage up), the aireraft could be flown level
with a reasonablc degroe of comfort although it was still unstable in phugeid
motion and was very "touchy" longitudinally, making accurate triming diffioult,
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L.l Dives ek : ;

168835 37_:%3% tTE?_ﬁlrcraft was dived to a maximum speed of 400 mph ASI, at
5 rlimed for maximum cruising conditions (270 mph ASI, 2650

+7 1b/sq.in, boost) at - ! I . rTm,
craft in the aij Qr? 12,000 ft, The olavator force requircd to held the air-
Bithear sns l?ve Was neutral., Thore was a definite tondency to diverge in

PS, whlch had %o be constantly chocked, On reducing speed, the change of trim

was i ) X < ¢ i i
in thc TCGVCrse sense, i,0,, the nose tended to rise,and nose down movement
of the trimmer was rcquired,

. At loading B the aircraft was dived from combat level flight at 25,000 ft.
(255 mph ASI) to 360 mph ASI. At 20,000 ft. a very light push forg@/as required

to hold the aireraft in the dive, On rcleasing the control colurm ‘at 360 mph AST
the acceleration built up ‘quickly.

4o Stalls, As the aircraft had particularly badly £it%tifig wing-~root panels
and cowlings, the stalling specds given cannot be regarded ‘as accurate owing to
the bad pre-stall buffet,

At loading A the buffet started at 102 mph ASIL)” flaps and undercarriage up,
As specd was reduced, a forward force wds requived on the control column, When
the buffet started the cqntrol colunn was about 2.ins, forward of neutral, The
aireraft stalled at 95 mph ASI, With flaps gndwndercarrisge dovm the buffet
started at 84 mph ASI and the aircraft stalledvat 76 mph ASI, Again a light push
force was reguired on the control columg‘%d*ﬁrevcnt an inecipient stall, In all
other respects the characteristics wore hermal at this loading,

At loading B the stalling chagé@%é%istics were similar to those at loading A
with the exception that the elevator” forces were in the correct sense and the
self stalling qualities were gnggpfore not present,

4.6 [pproach and 1agﬁ$§§,' Although there is little likelihood of the air=
oraft landing at these Loadings in scrvice, is6., with a full or almost full fuel
load, landings ware4ﬁ&@§§&n this condition and the results are included in this
Report to cover sugh'caBes,
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In the ap rOQEE%ht loading A witn flaps down, the aircraft had a tendency to
pitch and ahé%:%éhself stall, making landing very unpleasant, 1f not dangerous,
hisilo

‘TLanding at & ading was not recormended cxecept in an cmergencys
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5¢2 Loading . (full rear fuel), If the aivoraft were restricted to straight
and level flight and gentle turns it was not considered that it would be dangerous
for an experienced Spitfire pilot in conditions of good visibility, It was con-

sidered that the aircraft would be dangerous for instrument or formation flying vith
full rear fuel,

The aireraft was acceptable however, for combat duty at this take-off loading
provided take-off and climb were made on the rear tank and no violent manceuvres
were attempted before 34 gallons of the rear fuel were used,

5.3 Loading B (3L pallons of fuel used from rear tank, Cege 9.9 ins. aft of
datum, undercarriage up). Althougnh the aircraft could not be considered satis-
factory as a fighter by present day standards, it was not considered dangerous
if flowvn by experienced pilots, IFull combat manceuvres could be carried out at
this loading witiout difficulty, although care was necessary to prevent exces-
sive normal accelerations building up. It should be noted, however, that the
handling gvharacteristics were unsatisfactory under these condltlons and the
loading is recamended only as an operational necessity, In peace~time.opera=
tion the fuel carried in the rear tank should be kept to a minimun,

5.4 Effect of inertia weight, ' The fitting of an inertia weight’in the
elevator control circuit was not recormended as it causeduno noticeable improves-
ment in the handling characteristics of the aircraft,
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