Please do not upload this copyright pdf document to any other website. Breach of copyright
may result in a criminal conviction.

This Acrobat document was generated by me, Colin Hinson, from a document held by the
Henlow Signals Museum, believed to be out of copyright. It is presented here (for free) and
this pdf version of the document is my copyright in much the same way as a photograph
would be. If you believe the document to be under other copyright, please contact me.

The document should have been downloaded from my website https://blunham.com/Radar,

or any mirror site named on that site. If you downloaded it from elsewhere, please let me
know (particularly if you were charged for it). You can contact me via my Genuki email page:
https://www.genuki.org.uk/big/eng/YKS/various?recipient=colin

You may not copy the file for onward transmission of the data nor attempt to make
monetary gain by the use of these files. If you want someone else to have a copy of the file,
point them at the website. (https://blunham.com/Radar). Please do not point them at the
file itself as it may move or the site may be updated.

It should be noted that most of the pages are identifiable as having been processed by me.

| put a lot of time into producing these files which is why you are met with this page when you
open the file.

In order to generate this file, | need to scan the pages, split the double pages and remove any
edge marks such as punch holes, clean up the pages, set the relevant pages to be all the same
size and alignment. | then run Omnipage (OCR) to generate the searchable text and then
generate the pdf file.

Hopefully after all that, | end up with a presentable file. If you find missing pages, pages in the
wrong order, anything else wrong with the file or simply want to make a comment, please
drop me a line (see above).

It is my hope that you find the file of use to you personally — I know that | would have liked to
have found some of these files years ago — they would have saved me a lot of time !

Colin Hinson
In the village of Blunham, Bedfordshire.












1 8
FE\HIS is the story of a line of fighters produced by
T one British company, a story that gives a cross-
section: of the development of that type of aeroplane
since the beginning of the last war, These fighters are
those of the Hawker Company, and its predecessor the
Sopwith Company, both firms under the direction of
Mr. T. O. M. Sopwith.

In 1914 “the Sopwith
Company was building sport-
ing landplanes and seaplanes
of attractive design and with
a performance for power
that was improved upon but
slightly for twenty years.
One of these types was a
litile single-seater, the Tab-
loid, with an 8o-h.p. Gnome
rotary ~“engine. A more
powerful version of this
machine, mounted on floats,
won the second Schneider
Trophy Contest at Monaco
in 1914. The Tabloid (Fig.
1) was adopted in small

James Hay Stevens

invented, and the greatest difficulty in the way of
?i(teteixxixgl Iil'orward armament to a tractor aeroplane had been
solved. The result of this was that the Sopwith demgnex“i
Harry Hawker, “modernised” the Tabloid and produc{(_;1
the Pup, often said to be the pleasantest aeroplane to fly

view. on the Pup was 1im-
proved by staggering the
wings; the 8o-h.p. Le Rhone
was fitted with a simple
circular cowling, and the all-
important Vickers gun was
mounted on top of the fuse-
lage in front of the cockpit.
Such was the first British

as a single-seater scout.

The Pup was a first at-
tempt at a fighter, and was

numbers as a single-seater - Fig. 1. The dainty little Tabloid: the Pup was virtually the  followed in 1917 by the

scout by the Royal Flying
Corps. It was at first flown ) .
unarmed, but was later fitted with a variety of crude
armament, such as a Lewis gun arranged to fire
obliquely past the airscrew.

By 1915 the Constantinesco gun sy_nchronising gear had

/\j‘
j

Fig. 2. The second stage: the Camel and Snipe.
The Camel, on the right, was the first a?roplane
to have the characteristic rising fuselage line,

which was perpetuated in the Snipe.

S
e

same aeroplane with a slightly more robust structure.

Camel (Fig. 2), the best and
trickiest scout of the lastwar.
The Camel was almost the same size as the Pup, but it
had a 130-h.p. Clerget rotary engine. This compara-
tively high-powered engine in a small aeroplane made the
Camel very smart on the controls and earned it its rather

that has ever been built. The -

tractor aeroplane designed

Fig. 3. The Woodcock, a rather unattractive machine
with a radial engine instead of a rotary, but the rising
fuselage line of the older types is still visible.

sinister reputation. (The torque reaction of the heavy
rotary engine always tended to roll the aeroplane in the
opposite direction.) The armament of the Pup had been
doubled, and the two guns were partially enclosed in the
humped cowling that originally gave the type its name.
Four 20-lb Cooper fragmentation bombs could be carried
in racks under the fuselage, making it in effect a fighter-
bomber.

In 1918 the Sopwith Company developed the Snipe
(F: ig. 2), which had all the manceuvrability of the Camel,
with rather less trickiness. The Snipe came into service
in the closing months of the war, just in time to show its
superiority over the Fokker D VII, but not soon enough
to earn the reputation it deserved. The Snipe, with its
230-h.p. B.R.2 rotary engine, was high-powered for its
day, and remained one of the Royal Air Force’s standard
fighters until 1926. In this aeroplane the engine torque
was overcome by increasing the span and giving both
upper and lower planes a large dihedral—in the Camel
the 13-degree dihedral of the lower planes tended to pull
the flat upper plane down and give it a slight anhedral,
adding to its instability. The armament of the Snipe was
the same as that of the Camel, and was to remain
standard practice for nearly twenty years; although one
1918 Sopwith type, the Dolphin, was equipped with two
Vickers and two Lewis guns,

The Hawker Coﬁmny

The Sopwith succession was taken over by the Hawker
Company (which was formed after the war by the heads
of the original firm), and in 1925 the Woodcock (Fig. 3)

Fig. 5. The prototype Hurricane and one of the later

developments, the Mark Ilc. Note how the original

lines followed those of the Fury and were later modified

to take the cannon, variable-pitch airscrew, and heavier
and more powerful engine.

’

Fig. 4. The Fury, one of the most beautiful service
biplanes ever built. The aeroplane shown bears the two
red bars that were the marking of No. [1j (F),Squadron.

became the R.A.F.’s first specially designed day and night
fighter. The Woodcock was not an attractive aeroplane,
although it had something of the lines of the Camel, and
its 380-h.p. Bristol Jupiter IV engine gave it a maximum
speed of less than 150 m.p.h. In the Woodcock the
Vickers guns were mounted externally on the sides of the
fuselage.

The Liquid-Cooled Engine :

1929 saw the appearance of the Fury (Fig. 4), originally
called the Hornet, which created a sensation as the first
200-miles-an-hour Service aeroplane. (There was a step
between the Woodcock and the Fury—the Hornbill, with
a liquid-cooled Rolls-Royce Condor engine, but as this
article is limited to actual R.A.F. production types it is
not considered here.) The Fury was an attractive
machine (with the same fuselage line rising to the cockpit
and the forward stagger which gave the Camel pilots
such a good view), but it was not its good lines alone that
gave it its fine performance: it-was the smooth power of’
the 590-h.p. Rolls-Royce Kestrel engine. The cowling of
the Kestrel engine was not unlike that on the Hurricane;
but the radiator under the fuselage was not ducted as in’
modern installations, the airflow through the block being
controlled by shutters at the front instead of by an outlet
flap. The armament of the Fury was still two synchro-
nised Vickers guns (this time carried in troughs on top of

.the fuselage), but the externally carried fragmentation

bombs were dropped in the general clean-up for high
performance.

The Fury remained the acme of fighter perfection for
a number of years (although there were only three squad-
rons of them Nos. 1, 25 and 43), and put up some magni-
ficent single and formation aerobatic shows at Hendon
year after year. The F.A.A. version of the Fury was the
Nimrod, a similar aeroplane but with exclusively stainless




steel fittings and anodised cowlings as protection against
salt spray. The Fury was developed in a number of ways
—reduced wing area, cleaned-up undercarriage, higher-
powered engines, etc.—until in 1934 the Hawker Com-
pany designed a P.V. low-wing monoplane fighter which
was virtually a Fury fuselage with a single wing attached
to it. This aircraft was never built, but it formed the
link between the Fury and the Hurricane.

In its original form the Hurricane -bore a distinct
resemblance to the Fury, but later developments to the
Merlin engine installation rather changed the shape of
the nose (Fig. 5). The Hurricane first flew at the end
of 1935, and began to reach squadron service in 1937.
The prototype Hurricane (and the early production aero-
planes) had a wooden fixed-pitch airscrew, a short nose,
and fabric-covered steel and duralumin wings. The
fuselage lines were straighter, the tailplane was strut-
braced and the tailwheel was semi-retractable. The nose
shape was changed when the Merlin engine was fitted
with vacuum and hydraulic pumps on the front cover
and an oil-retaining ring round the front of the cowling
behind the spinner. The open exhausts of the prototype
were first replaced by pepper-box flame dampers, and
then by the familiar triple ejectors. The fin under the
fuselage was added to overcome spinning troubles.

Fighter and Bomber

The Hurricane started life as the world’s first real
multi-gun fighter—the policy of eight machine-guns
capable of firing for a very limited period being con-
sidered very radical. Later, when our production of 20-
mm, Hispano cannon made it possible, it was fitted with
four such guns, and at the same time another modifica-
tion brought in a 12-gun version, the Mk. IIa. At about
this time, 1941, the aeroplane was daringly fitted with
wing racks to carry two 250-1b. bombs. Soon two 500-1b.
bombs were carried—and the bomb load then equalled
that of the standard medium bomber with which we
started the war, the Bristol Blenheim.

But these changes were only the beginning; two 40-
mm. anti-tank guns were next fitted, to be used with
success against the lightly armoured tops of the German
tanks in Libya. Finally, the 40-mm. guns were super-

seded by the deadly R.P. with their priceless feature of -

no recoil. There were also the various versions of the
Sea Hurricane with catapult spools and arrester hooks.

The Hurricane is certainly one of the great aeroplanes
of history: it bore the brunt of the day fighting in the
Battle of Britain; it was a good single-engined fighter
in the night blitz that followed; it started the rout of
the long-range Focke-Wulf Kurier Atlantic raiders,
operated first from catapult-equipped merchant ships and
later from carriers; and when -outclassed as a fighter it
returned to the offensive against the German' aerodromes
and their armour in the field with bomb and rocket.

As the Hurricane's day drew to a close the Typhoon
(Fig. 6) took up the challenge. Originally built to take
interchangeable Sabre or Vulture power plant units,
this design was stabilised on the 2,200 h.p. Napier Sabre.
A new engine and a new airframe together naturally
had some teething troubles. However, by 1942 the
Typhoon was in full service and was the mainstay of
our defence against the low-flying tip-and-run fighter-
bombers that raided the South Coast in that year. The
Sabre has a single-stage supercharger and is a medium
altitude engine, so that it had a considerable advantage
over the Merlin for this work.

Soon, however, the Typhoon was used in the fighter
sweeps over France. The majority were fitted with four
20-mm. cannon, but some still had twelve .303 machine-
guns. The Typhoon retains many features of the Hurri-
cane; the wide track undercarriage, concentrated arma-

" ment and, above all, an excellent view and handling

qualities. Probably its poorest feature is the very short
nose with the massive combined radiator, oil cooler and
air intake under it. This arrangement gives the swirling
airscrew slipstream little time to smooth out before pass-
ing over the wing, with a consequent danger of vibration
troubles. -

Soon the inevitable happened and the Typhoon was
fitted with bombh racks and rocket rails. The fighter
had become a low-level bomber and “strafer” with either
two 1,000-lb. bombs or eight 6o-Ib. rockets, not to men-
tion the four 20-mm. cannon with 120 rounds each.
Throughout the offensive on the Western Front in 1944
the Typhoon has played a leading part.as the ideal
tactical aircraft. .

Before the Typhoon was well into service the Tempest
was on the stocks. In effect the Tempest is a Typhoon

Fig. 6. The latest rocket-firing version of the Typhoon. The Sabre engine, being very powerful and therefore
heavy, results in a short nose. The sliding hood is the latest of three versions of cockpit cover.
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Fig. 7. A graph showing how the salient features of

fighters (pow;r, speed, gross weight and wing area) have

changed in thirty years. The overallincreases are approxi-

mately: power 27:1; speed 5:1; weight,10:1; wing area
I.4:1, i.e. practically constant.

fuselage with semi-elliptical wings of a rather thinner
section. The nose has been lengthened to improve the
entry and a forward extension to the fin balances the
extra side area. A most noticeable feature is the clean
installation of the four 20-mm. cannon as shown in the
heading sketch. The good view is maintained by the
bhstf:r. cockpit hood, and the fine ground handling
qualities are retained by the wide track undercarriage.

Fig. 8. Three-view G.A. drawings of three versions of the Hawker &

:I'he performance of the Tempest is still secret, but there
is no doubt that it has a maximum speed well in excess

of 400 m.p.h. and that it is a match
o koo, mph, an atch for any other fighter

The Price of Performance

_The graph which forms Fig. 7 was drawn in order to
give some idea .hqw the passage of time has affected the
main characteristics of these fighters., It is particularly
Interesting to notice the very high cost of increases i;/l
speed and armament—the two operational features that
are at the root of all the other changes. During the
Four Years War speed increased by about one-third
ceiling (climb) and armament were doubled at the cos;

- of nearl}f treblqd power. With the increase in armament

and engine weight the structure became proportionately
heavier, and there was some increase in wing area to
kéep the landing speed low. ’

Between the wars the Woodcock showed little gain in
speed, but its heavier ‘engine again put up the structure
weight and wing area. The Fury continued to gain in
weight due to extra (and liquid-cooled) power, but the
wing area was reduced to increase maximum spéed at the
cost of a high landing speed.

With the first low-wing monoplane the power, weight
(made up in extra engine weight, strength and arr’nament)
and speed made a big leap forward, but the wing area
remained almost the same as the Fury. The reason for
this latter fact was partly an increase in landing speed
but mainly the use of a high-lift wing section and ﬁapsi

Deyelopmen!: during this war has been marked by a
vast InCrease in weight, partly accounted for by extra
power, but mainly by the installation of more and more
armament and the conversion of fighters into bombers
The result of this has been the raising of wing loadingé
and landing speeds to figures that were considered fan-
tastic for any but racers before the war. (The interested
reader may find some amusement by working out the
wing and power loadings from the curves in Fig. 7.) Of
course, the extra aerodynamic loads imposed by high
speeds also add directly to the weight because of in-
creased” structure strength; but by and large armament
takes the heaviest toll, while engine power (an indirect
result of speed) is a close second.

This brief review. covers thirty years, from 1914 to
1944, in the development of the single-seater fighter by
three successive designers; Harry Hawker, Fred Sigrist
and Sidney Camm, three men who have succeeded each
other and carried on a tradition so smoothly that it is
possible to trace the progress of this type, one to another,

from the germ of the idea to the i
N the magnificent Tempest

ghters of this war: Hurricane IIG, Typhoon IB

(early cockpit cover) and Tempest.
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