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Amang the numerous aircraft flown by the Royal Air Force during its history, it can be said
that the Spitfire has the most famous reputation. Combining an excellent airframe design
with a high-performance Rolls-Royce Merlin engine, the Spitfire continually evolved
throughout its production life to counter the latest Luftwaffe aircraft, serving as a frontline
fighter until the end of WWIL. It has come to symbolize Britain's tenacious fight towards
victory and its existence is greatly revered by the British people aven today.

At the Dawn of a New Age

During the early-1930s. a period which saw rapid advances in aircraft technology and
performance, the British Air Ministry issued a specification to various aircraft manufactur-
ers for a new high-performance fighter. Supermarine entered the Type 224, which was
the first fighter created by their young designer R.J. Mitchell. Mitchell was the genius who
had been responsible for designing the floatplanes that had won the prestigious
Schneider Trophy international speed race three times in a row to enable Britain to claim
the trophy permanently. In particular, his 3.6 design, which was powered by the Rolls-
Royce R V-12 engine, held off a strong ltalian challenge to win in 1929 and an improved
S.6B repeated the feat at the following race in 1931 as well. The Type 224 incorporated
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elemants from these racing machines such as an all-metal low-mounted monoplane
design and a supercharger-equipped engine, but despite these advanced features, its
thick inverted gull wings and fixed landing gear meant it was not able to meet the
performance requirements.

Meanwhile, Rolls-Royce was proceeding with its independent development of a new
1,000hp class engine that was based on the Buzzard, called the PV-12, for military use.
The prototype was completed in October 1834 and subsequent tests proceeded
smoothly. The PV-12 exhibited performance that was beyond expectations and it was
officially designated Merlin {the name of a type of falcon). This would be the first of nearly
150,000 examples of this legendary engine.

Mitchell was independently searching for a new, more refined fighter design which
incorporated even higher maneuverability, speed, and firgpower than the Air Ministry's
specifications. Recognizing the threat posed by Germany’s rapidly expanding military air
power, Mitchell devoted his attentions to development despite undergoing treatment for
cancer. The Type 300 was finally completed in 1835 and it featured a narrow fuselage like
that of a racing machine, a thin elliptical wing, retractable landing gear, fully-enclosed
cockpit, and the promising Merlin engine. Supermarine and Rolls-Royce decided to
cooperate on the development of this new fighter, thus commencing the long partnership
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. A Compared to the Hawker Hurricane, another Merlin-powered single-seat fighter which
&W\ had a more conservative design with extensive use of wood and fabric for its fuselage and
‘§-\~ \'\\\"\\“\ wings, the Type 300 was astonishingly advanced. In 1935, the Air Ministry created a new
L \‘.{\‘\:\ ".}:.}.h specification around the prototype and issued a budget to begin construction. The

aircraft was named Spitfire and, powered by a 990hp Merlin C engine, attained a
maximum speed of 550km/h on its maiden flight in March 1936. The design was quickly
formalized and mass production was ordered just three months later. Unfortunately
Mitchell, who had neglected the condition of his iliness until the Spitfire was completed,
passed away in June 1937 and would not witness his design make histary.

Defending Britain's Skies
The deployment of the first production variant, the Mk.l, began in August 1938, but when
WWII broke out in September 1339, they were held back as an important asset for
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national defense. After France capitulated in July 1940, German forces turmed their
attentions toward Britain. In preparation for the planned invasion, the Luftwaffe was to
conduct operations to destroy the RAF and achieve air superiority. During the many air
battles that followed in what has become known as the Battle of Britain, Spitfires
repeatedly took 1o the skies to intercept the overwhelming waves of German bombers. It
was also the only fighter capable of combating the bombers’ Messerschmitt Bf 109
escorts on equal terms. Despite suffering damaging attacks against its airfields and a
critical shortage of pilots, the RAF's strong radar netwaork supported the Spitfires and
Hurricanes as they undauntingly ambushed enemy formations above the English Channel
as well as Britain itself. The Spitfire Mk.Il, which was equipped with a more powerful
engine, was also introduced during the battle and all of these factors together enabled the
RAF to deal a damaging blow to the Luftwaffe. In his speech on August 20, 1840, British
Prime Minister Winston Churchill famously praised the efforts of these RAF pilots by
stating “Never in the field of human conflict was so much owed by so many to so few.”
The Luftwaffe suffered additional losses during their bombing campaign against London
in mid-September, leading to the eventual cancellation of the invasion of Britain. The
Spitfires and other fighters of the RAF had thus successfully defended Britain through this
challenging period.
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The Qualities of a Legend

It can be said that the combination of its superb airframe and the high potential of the
Rolls-Royce Merlin engine was the reason behind the Spitfire’s greatness. The Merlin was
able to achieve considerable performance gains via the installation and refinement of
superchargers rather than drastic moedifications such as engine displacement changes.
Engine cross-sectional area thus did not increase significantly and newer engines could
be installed easily. The airframe also exhibited excellent flight characteristics and
structural strength from the beginning; therefore only minimal changes were needed even
as ever more powerful engines were installed. This was why the Merlin 40 series-powered
Mk V was able to be created and deployed quickly to counter the Bf 109F in late-1940.

Wingtip and Armament Variations

Anather brilliant guality of the Spitfire was its modular wing eonstruction, which enabled
a varigty of wingtips and armaments to be installed. These were chasen according to
mission requirements or pilot preferences, allowing the Spitfire to be customized for a
wide range of roles. In addition to the normal round wingtip, there was also an extended
wingtip for high-altitude flying as well as a clipped wingtip for maximum low-altitude
speed and increased roll rate. There were four different types wing armament: A, B, C,
and E. The A wing was fitted to early Spitfire variants like the Mk.l. Later production
examples of the Mk.I and over half of the MK.V aircraft were produced with the B wing.
The C wing enabled a choice of armament and was referred to as the universal wing,
although most were fitted with B wing armament. All Mk.VIIl and the majority of Mik.IX
werea equipped with the C wing. The E wing was used on late-production Mk.IX and the
Mk XV, To clearly indicate the armament type on a particular Spitfire, a lowercase letter
was added after its Roman numeral Mark number, for example Mk Vb and Mk.IXc.
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Armed with eight Browning 7.7mm machine guns.
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It could be fitted with four 20mm cannans or two 20mm cannons
and four 7.7mm machine guns like the B Wing.
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The basic design shape of the Spitfire’s wing.
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The Mk.IX Saves the Day

In order to counter the threat posed by the Luftwaffe's newest fighter, the Focke-Wulf Fw
180, which had appeared in September 1941, the Mk.IX was hastily developed by
replacing the Mk.\'s engine with a new Rolls-Royce Merlin Series 60 engine equipped
with a two-stage, two-speed supercharger. Although the true successor to the Mk.V, the
Mk, was under development, more time was required before it could be readied for
combat deployment. Thus the Mk.IX was rushed into service in July 1942, and its
B669km/h top speed and excellent high-altitude performance was enough to defeat the
Fw 180. Not only did they help the RAF regain the advantage in the skies above the
English Channel, they also became the RAF's main fighter for the remainder of the war.
From the Normandy invasion in June 1944, they also served as fighter-bombers. At 5,500
aircraft, the Mk.IX was the second most produced variant after the Mk.V, and most
examples were fitted with a C Wing.

The Mk.VIIl in the Pacific Theater

Intended as the true successor to the Mk.V, the Mk VIl incorporated various improve-
ments such as a strengthened fuselage, fuel tanks in the wing leading edges, and a
retractable tail wheel as well as the Merlin 60 series enginga. Due to production delays,
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@A T U266 TV ERATEMKXY Mk XVI powered by a Packard Merlin 266 engine

they did not reach units until July 1943, thus the status of mainstay fighter in the European
Theater was ceded to the Mk.IX. However, they utilized their longer 1,080km range to
great effect in Malta, ltaly, and other Mediterranean locations. They were also deployed to
RAF and Indian air force units in the China Burma India Theater, where they provided air
support far ground troops. The Australian air force received the Mk.VIIl as well and they
fought against Japanese Zero fighters in the skies above Bomeo, Bougainville, Rabaul,
and other locations in the South Pacific until the end of the war.

Packard Powered Mk.XVI

In order to offset the shortage of Merlin 60 series engines, Merlin 266 engines which were
license-built by Packard in the United States were installed into Spitfire Mk.IX airframes
and these aircraft received the official designation Mk.XVI. While its exterior appearance
was nearly the same as that of the Mk.IX, there were slight differances including the shape
of the engine cowling and the location of the filter cap. Most were equipped with the E
Wing and they were deployed to units from September 1944, serving alongside the Mk.1X
as a fighter-bomber on the Eurapean front. A bubble canopy was incorporated into the
design during the course of production and many remained in service with the RAF until
the early-1950s.
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Oy I T T Mk24 FUTa B The Griffon-engined Spitfire Mk, 24.

The Ultimate Piston-Engined Fighter - Griffon Variants

The Rolls-Royce Griffon engine was developed as the successor to the Merlin and its
design was based on that of the R engine which powered the 5.6B racing floatplane.
Power output was increased dramatically due to a displacement which was 40% greater
than that of the Merlin, yet the differences in overall length and welght were minimal.
Major Griffon-powered Spitfire variants included the Mk.21, which featured a new laminar
flow wing like the one found on the U.S. P-51 Mustang, and the Mk.22, which was fitted
with a bubble canopy and a larger vertical stabilizer, With the 2,050hp Griffon 65 engine
installed, these variants were capable of reaching 723km/h, an extremely high maximum
speed for a piston-engined fighter.

Starting from before WWII, a total of about 23,000 Spitfires were built over a 10 year span,
Many were still in service with the RAF, French air force units in French Indochina, Dutch
air force units in Indonesia, the Israeli and Egyptian air forces in the Middle East, the
Hellenic air force, and many other air forces around the world well into the 1850s. Its
unparalleled combat achievements helped save Britain during the war, ensuring that its
beautiful form would be forever etched into the British consciousness as a timeless
symbol of their national pride.
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Powered by a Merlin Il engine. Initial armament was eight
Browning 7.7mm machine guns, which was later changed
to two 20mm cannons and four 7.7mm machine guns.
They took part in the Battle of Britain.
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A more powerful Merlin Xl engine provided enhanced
performance.
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The appearance of the Bf 109F led to a switch to the
Merlin 40 series engine. Various wingtip and armament
variations were produced.
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Equipped with filters for dust protection and improved oil
systems for operations in the Mediterranean and North
Africa.
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Developed to counter the Luftwaffe's high-altitude
reconnaissance aircraft. Equipped with Merlin 80 series
engine and extended wingtips.
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Designed as the successor to the Mk.V. Development was
delayed due to incorporating improvements into the
design. It fought against Japanese aircraft in the Pacific.
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Due to the Fw 190’s superiority over the Mk.V, the Mk.V
airframe was fitted with the Merlin 60 series engine to
create the Mk.IX.
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Developed to use the Griffon engine. Late-production
examples were equipped with cameras for the
reconnaissance role.
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In order to mass produce the Mk.IX, American Packard
Meriin 266 engines were fitted to Mk.IX airframes,
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This final Griffon-powered Spitfire featured several
improvements over the Mk.21.
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® Canada Aviation Museum
® RAF Museumn, London @ RAF Museum, Cosford
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