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BRIEF SPECIFICATION 

PURPOSE. To produce a woode n aeroplane built with the min imum of light alloys 
and with more range and ammunition than existing types. It is essentially of simple 
construction - to be built in great quantities by available resources of semi-skilled 
labour and simple plant . In the first instance no elaborate hydraulic systems, 
retractable chassis, wing joints or other unnecessary complications are used . Now 
that the first aircraft has compl eted its first flight trials to our complete satisfaction , 
aerodynamic refinements including partial and full retraction of the chassis are being 
considered. 

Meant for war, all equipment necessary for fighting is fitted . A bomb load 
of 500 lb . and long range tanks may be carried under the wings. 

Production could be achieved on a scale hitherto unthought of, provided 
that the same spirit and conditions governing construction existed as during the 
design and building of the prototype, which took just over nine weeks. 

Its performance lacks nothing when compared with the most successful 
present day fighters in the world . 

With the one piece wing and simple design of the fuselage , empennage, 
etc ., airframe production could easily be doubled and costs halved against existing 
forms of metal construction . 

If maximum production is required Canada provides the solution . Whilst 
first production requirements could be met in England , the work of organising out
put abroad could be going forward at the same time. 
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BRIEF SPECIFICATION . (Contd.) 

With energy and drive maximum production would be possible in less 
than 12 months as the materials , machinery and labour we require are there on 
the spot. In this country for every three tons of spruce shipped from overseas. 
we can only use one ton in aircraft construction. Moreover the aircraft is capable 
of being flown to England direct over the North Atlantic . 

Additional external tanks would be fitted for this purpose, which would 
give the aircraft a duration of nearly nine hours . The weight in this condition, less 
fighting equipment which could be fitted in this country, would be 9550 lbs ., wing 
loading 39 lbs ./sq . ft ., and power loading of 7.35 lbs. per H.P. for take-off. It must 
be agreed that these are ve ry reasonable figures for such a condition of flight . 
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OUTSTANDING FEATURES. 

Throughout the basic design simplicity in all things has been aimed at. 
In addition to the deletion of hydraulic system, retractable chassis and wing joints, 
the following features have been incorporated. 

STANDARD PARTS. These are used wherever possible, and include Miles Master 
control box and flying controls, Hurricane gun mounting fittings, standard 
Beaufighter engine installation complete with slightly modified cowling. Jigs and 
tools are therefore in existence for many components . 

PILOT'S VIEW. Opinion has already been given by experienced Pilots that the 
view both forward and aft from the pilot's seat is far better than any present day 
single engined fighter. The cabin top may be wound open to any position and 
can be jettisoned in the air. 

PROTECTION . Protection is provided for the pilot by a sloping bullet-proof 
wind-screen and armour plating behind the seat which also protects the oil tank. 
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OUTSTANDING FEATURES (Contd.) 

FUEL SYSTEM. Normally no fuel whatever is carried in the fuselage 
thus reducing the chance of injury to the pilot in the case of fire and avoiding 
risk from fumes . The additional importance ofthesefactors cannot be too highly 
stressed. The tanks are provided with electrically-driven immersed type fuel 
pumps, which deliver the fuel under pressure to the engine pump, thus preventing 
the fuel boiling at altitude in summer conditions. All tanks permanently fitted 
are rendered leakproof against gun fire . When long range tanks are fitted fuel 
is carried under the fuselage in jettisonable tanks . 

OVERLOAD CONDITION . The design allows for the fitment of 
additional external fuel tanks and bombs. It is proposed to fit 100 or more extra 
gallons externally, together with 500 lb. bomb load. The all-up weight would be 
9470 lbs . giv ing a wing loading of 39.0 lb . sq./ ft. and power loading of 7.3 lb. per 
H.P. for take-off. The external tank may be jettisoned after reaching the 
objective, leaving the aircraft equipped purely as a fighter, with a cruising range 
of near I y 31 hours. 
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GUN DOORS. 

Up to the present day gun doors in the top surface of a wing have been 
dependant on a large number of fasteners of the Dzus or Fairey Reed type . The 
Martin-Baker door is conside rably improved by having only one control operating 
a series of bolts instead of a number of separate fasteners. This saves much time 
in servicing. 

We have considered it necessary to replace as much of the strength and 
stiffness lost by the cut-away skin as possible and to eliminate air leakage and 
excrescences which would otherwise cause considerable drag. The resulting door 
fulfils these conditions admirably, at the same time it gives rapid access to the 
whole of the gun installation including the ammunition boxes and feed necks . 

There are only three fixing screws per door and these are rapidly 
operated by a brace. 

The new design features include:-
1. Shear strength across the door panels is maintained by a series of dowels 

picking up the main structure. 
2. The catches th e mselves are separate from the dowels and are positive. The 

load is transferred from the operating screws, through a torque tube, to a 
series of levers which engage beneath fastenings attached to the main structure. 

The door is double skinned and hinges along the front edge. The 
operating screws act as jacks and through the medium of the series of levers 
they bed the door down tightly on to a sealing medium, thus ensuring the 
necessary air-tightness. When fastened, the door is capable of taking a lift load 
of 350 lb. per sq . ft . and is completely flush with the wing surface. 
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GUN INSTALLATION 

The four Browning guns with ammun1t1on boxes in each wing are all 
conveniently grouped under the hinged door . The guns are all mounted on a 
single tubular chassis, which may be hinged upward to permit the gun barrels to 
be withdrawn without disturbing the guns on the mountings. Martin-Baker type 
quick release blast tubes are fitted. All these features we claim make the whole 
installation as accessible as any yet designed for rapid servicing. 

Heating is provided from the radiator. A double duct is positioned at 
the back of the radiator near the inlet connection, and pipes are led on either 
side inside the leading edge of the wing to the gun bay. The hot air then passes 
through holes in the front spar, through the gun bay, and is forced to exhaust 
through a hole in the rear spar, due to the slight depression in the region ofthe 
aileron. It has , therefore, been possible, with the type of gun door used and 
previously described, to seal the gun bay from the rest ofthe wing, thus ensuring 
maximum efficiency for the gun heating arrangements . 
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UNDERCARRIAGE & TAIL WHEEL 

In making the difficult decision to use in the first instance a fixed type 
chassis, we were influenced by the urgent need for cutting down specialised work 
involving time, materials and man power. This consideration has governed the 
complete design from start to finish and in this particular instance permitted the 
deletion of all hydraulic circuits . 

Because of this and our desire to ensure production supplies , it was 
decided to place an order on Messrs. Dowty Equipment Ltd . for suitable chassis 
shock absorbing units , and at the same time to develop a chassis geometry 
which permitted efficient fairing and ease of maintenance. This was fitted to 
the aircraft for first trials and from our experiments to date we have confidence 
that this unit will give complete satisfaction in service. This form of shock 
absorbing will eliminate the bulk of labour, material costs and complications of 
the more normal oleo-pnuematic types and conserve stocks of light alloy. It is 
the opinion of experts that this type of chassis can be produced and serviced 
better than any other form because of its simple construction and suspension. 
The shock abso r ber unit is completely accessible by removing the top fairing , 
which is secured by two captive bolts only. 

As mentioned previously, we have already developed a scheme for partial 
retraction of the tyre into the fairing to reduce drag. The possibility of complete 
retraction is now being investigated. 
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UNDERCARRIAGE & TAIL WHEEL (Contd.) 

The tail wheel design is the same in principle as the main chassis, that is, 
lever suspension with a "Dowty" shock absorber unit in tension. The tail wheel 
is mounted in a streamline light alloy casting which is hinged on a bracket attached 
to the main strut. The shock absorbing mechanism is housed inside this strut and 
the complete assembly is free for complete rotation in large diameter brass 
bearings in the fuselage. 

The self-centring mechanism picks up two spigots in the top of the main 
strut and takes the form of a variable friction damper. The friction and a small 
righting moment are increased by loading up a spring as the wheel is moved away 
from the normal trailing position. 

The complete unit can be removed from the aircraft in a few minutes by 
unscrewing the large brass nut which forms the bottom bearing. Pressure check 
and inflation of the shock absorber are obtained through an aperture in the 
bracket at the bottom of the strut without removing the unit from the fuselage. 
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GLUEING. 

Past experience gained from a long series of wooden aircraft ha.s led us 
to divide th e use of glue into four categories. For these we make different 
assumptions as to the strength developed by the glued joint. 

For instance, where design or manufacturing considerations lead to any 
possibility that the full strength of the glue will not be fully developed, we assume 
in one category that the shear strength of the joint will be only one quarter of 
the figure we should expect to get on the actual test and a good glued joint. 
Thus a large safety .factor is avail able to cover the risk of bad glueing and to allow 
for handling loads or adverse maintenance conditions. 
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SUMMARY 

The following is a brief summary of the equipment which is fitted as on 
the standard fighter:-

8 Browning guns with 5,000 rounds of ammunition, and camera. 
Recognition pistol and cartridge stowage. 
One parachute flare and night flying equipment. 
24-volt electrical system. 
Graviner Fire extinguisher system (flame, crash and pilot operated). 
Oxygen. 
Wireless TR9D and R3003 with provision for TR1133A and contactor. 
De-icing equipment for airscrew and windscreen . 
Accommodation is also provided for blind approach transmitter R.1124A 
and receiver R.112SA. 

• 

The brakes, flaps and guns are all operated pneumatically and a compressor 
is fitted to the engine. 
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PERFORMANCE AND ENGINE PARTICULARS. 

PERFORMANCE (Estimated) - With Rolls-Royce Merlin XX. 

All up weight : 
Maximum speed at 21,000 ft : 
Maximum speed at sea level : 
Stalling Speed: 
Initial rate of climb : 
Absolute ceiling: 

Performance of Rolls-Royce Merlin XX. 

Maximum Power for take-off: 1,300 
Intern ation al rating : 1,255 

1,190 
Maximum power rating : 1,270 

1,185 
Maximum cruising conditions : 1,120 

1,045 
Maxi mum economical cruising 1,000 
conditions : 950 

7,865 lb. 
350 m.p.h . 
282 m.p.h . 
79 m.p.h. 

3,000 ft / min. 
35,000 ft . 

B.H.P. 
B.H P. at 10,000 ft . 
B.H.P. at 18,500 ft. 
B.H.P. at 12,250 ft . 
B.H.P. at 21,000 ft . 
B.H.P. at 10,000 ft. 
B.H.P. at 17,250 ft. 
B.H.P. at 10,750 ft . 
B.H.P. at 17,800 ft . 

• 

in M.S. gear. 
in F. S. gear. 
in M.S. gear. 
in F. S. gear. 
in M.S. gear. 
in F. S. gear. 
in M.S. gear . 
in F. S. gear. 

Normal fuel load carried is sufficient for two hours duration at economical 
cr_uis · p_hj .1 -hour at full throttle at ground level, and at operational he ight . 
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CASE I. 
CASE II . X 

CASE Ill. X 

CASE IV. X 

CASE v. X 

CASE VI. X 

CASE VII. 

• 
POSSIBLE ALTERNATIVE LOADINGS 

Eight Gun Fighter to A.M . Spec. F.19/ 40. 
Four Gun with Two Cannon (800 rounds 

per gun , 180 rounds per cannon) 
Eight Gun Catapult Launching/ Deck Landing. 
Fighte r/ Bomber with 500 lb. bomb load. 
Lo ng Range Fighter (5 hrs. econ. cruising ) 
Long Range Fighter / Bomber (Cases IV & V) 
Long Range Ferrying (less fighting equipment) 

• 
All-up Weight 

7,865 lbs. (33 .4) 
8,240 lbs. (35 .0j 

7,985 lbs . (34.0) 
8,415 lbs. (34.6) 
8,900 lbs. (36.6) 
9,470 lbs. (39.0) 
9,550 lbs. (39.3 ) 

x Ind icates that equ ipment not mention ed is similar to that carried in 
Case I to A.M . Spec. F.l9/ 40, unl ess stated otherwise, 

( ) Figures quoted in brackets are the maximum wing loading per square 
foot . 

CASE Ill. The follow ing are the main differences from F.l9/ 40 :-
(a) Protection for pilot against fire from ahead only. 
(b) Back type seat dinghy fitted . 
(c) Provision for fitting Merlin XXX engine. 
(d) Landing lamps and flare deleted . 
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