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INTRODUCTION 3

The twin-engined piston fighters of World War 2 were something 
of a paradox. On paper, it all made perfect sense. Give a fighter 
double the ‘horses’ and it can carry double the firepower twice 

as far. This class of aircraft were fast, big and muscular and many 
viewed them as the future of air superiority. While lighter fighters 
were intended for defence, the ‘destroyers’, or Zerstörers as the 
Germans called them, were intended for offensive missions: to escort 
bombers on missions at long range, then use its superior speed to 
outrun defending fighters. Little surprise, therefore, that the all-
conquering Luftwaffe Bf 110 crews were in a confident frame of mind 
when they first headed across the English Channel to take on the 
RAF. But the doctrine was flawed and they were ruthlessly shot out of 
the skies by the RAF’s fast and agile single-seat fighters. 

Both sides were shocked at the twin’s vulnerability and with a whole 
tranche of like-minded designs pouring off the production lines, 
clearly the whole concept needed a rethink. Necessity is the mother of 
‘re-invention’, and the heavy fighters had other virtues that could be 
employed to good effect. They had the capacity to carry the emerging 
technology of radar and, just as importantly, a second crew member to 
operate it. Thus we entered the age of the night fighter and these stealthy 
predators began to prey on unsuspecting bombers flying under the 
perceived cover of darkness. 

Initially Britain had lagged behind Germany in its twin-engined fighter 
development, and based its heavy force on adapted bombers, with the 
notable exception of the underwhelming Whirlwind. Thankfully in the 
‘multi-role’ Beaufighter and Mosquito, it had two aircraft that excelled 
at practically any mission thrown at them, much to the chagrin of the 
Germans who cast envious looks at these fast marauding machines. 
Meanwhile, across the Atlantic, the Americans had been observing 
developments and produced their own specialised heavy fighters, designed 
from the drawing board up. The results were the ‘game-changing’ Lockheed 
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Lightning, a true ‘fighter’ in every respect, and the dedicated Black Widow 
night fighter, an aircraft that was as mean as its name suggests. Germany 
had not been slow to react either, and its designers responded with 
typical ingenuity, culminating in the most powerful and fastest piston 
fighter of its time, the Dornier Do 335, with its unique ‘push-pull’ engine 
arrangement. However, the greatest enemy faced by the German heavy 
fighters was political in-fighting within the Nazi regime, which prevented 
them from making any significant impact on the war effort.

As World War 2 drew to its inevitable conclusion, the piston fighters 
were at the peak of their powers and reigned supreme. Of course all that 
was about to change irrevocably with the arrival of the jet engine. But 
therein lay a certain irony… twin-engined fighters were about to become 
the future of air superiority after all. Allan Burney

AVIATION ARCHIVE SERIES
The twin-engined piston fighters of World War 2 were the first true multi-
role aircraft and as such their legacy is very much alive in the high-tech 
fast-jets of today. This issue of ‘Aviation Archive’ presents a pictorial 
tribute to these pioneering machines, machines that were maligned and 
praised in equal measure. Following a chronological listing of the main 
types, we witness the changing fortunes of the genre, from easy prey 
to deadly predator, and their emergence as hard-hitting ground attack 
aircraft. Their’s is a short story, told almost completely within the confines 
of World War 2. As ever, most of the photographs have been carefully 
selected out of the extensive ‘Aeroplane Archive’ for their historic and 
rarity value. The images are complemented by ‘period’ cutaways from 
the talented pens of the ‘Flight’ and ‘Aeroplane’ artists of the era and by 
contemporary profiles by Andy Hay.

Bibliography: Fighters 1939-45 by Kenneth Munson, British Aircraft of World War 2 by 

David Mondey, Aircraft of World War 2 by Jim Winchester 
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6 HEAVY FIGHTERS OF WW2

Vilified and praised in equal amounts, 
the Bf 110 was always going to divide 
opinion. As a heavy twin-engined 

fighter, its lack of agility made it easy 
prey for Allied single-seat fighters, but its 
strength was its versatility and ultimately it 
evolved into a formidable and feared radar-
equipped night fighter.

Many senior figures within the Luftwaffe 
opposed the concept of a high-speed, long-
range, heavily-armed twin-engined fighter, on 
the grounds that the resulting aeroplane would 
be too large and heavy to perform effectively. 
However, the Luftwaffe’s commanding officer, 
Hermann Göring, was convinced that Germany 
needed a long-range fighter and pushed ahead. 
Designed in 1934-35 the Messerschmitt’s Bf 110 
Zerstörer (destroyer) was the result. 

The Bf 110 was the second production 
warplane designed by Prof Willy Messerschmitt 
after joining the Bayerische Flugzeugwerke 

Messerschmitt Bf 110
AG. The specification called for a twin-engined 
all-metal two-seat monoplane that was armed 
with flexibly mounted cannon and featured 
an internal bomb-bay. The prototype Bf 110V1 
performed its first flight – with Rudolf Opitz at 
the controls – on 12 May 1936. Although the 
poor reliability of the aeroplane’s twin Daimler-
Benz 600A engines hampered flight testing, 
Messerschmitt pilots were able to report that 
the fighter had a marginal stability problem 
at low to medium speeds, and essentially 
good handling at higher speeds. It was fast 
(314mph), but was heavy on the controls and 
less manoeuvrable than expected. A tendency 
to swing violently during take-off and landing 
was also reported, and the aeroplane would 
suffer from poor ground handling throughout 
its long career. 

Plans to evaluate the Bf 110B operationally 
in the Spanish Civil War were halted when the 
campaign was resolved, but the early machines 
allowed crews to evaluate equipment and 
armament and develop operational techniques. 
By late 1938 the problems with the 1,100hp DB 
601A-1 had at last been ironed out, allowing 

Messerschmitt to commence production of the 
Bf 110C-1 model. Aside from the new motors, 
this variant differed from the B-model through 
the deletion of the deep radiator bath beneath 
each engine and the addition of a shallow 
glycol radiator outboard of the powerplant on 
the underside of each wing. 

The Bf 110C entered service in 1939, with 
production underway at Messerschmitt, 
Focke-Wulf, Gothaer Waggonfabrik and MIAG. 
Keen to prove the worth of the Bf 110, Göring 
ordered the Luftwaffe to throw its entire 
Zerstörer force (totalling just 90 serviceable 
aircraft) into the assault on Poland. Primarily 
they flew in ground-attack missions, so it was 
not until the Battle of Britain that the Bf 110’s 
true vulnerability against single-seat fighters 
became apparent. Although the German 
fighter’s armament was undeniably lethal, pilots 
had trouble getting onto the tails of their more 
agile opponents. Furthermore, the solitary 
7.9mm machine gun wielded by the radio 
operator/gunner in the rear cockpit offered 
the crew little protection against an attack 
from astern. Lacking speed and acceleration 

Below: Although the Bf 110 looked ‘mean and 
lean’, in reality it was easy prey for the far more 
agile single-seat fighters of the RAF.
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Messerschmitt Bf 110C
Type:  Twin-engined 
  monoplane fighter/

fighter-bomber
Accommodation:  Two-/three-man crew 
Dimensions: 
   Length:  39ft 8.5in (12.10m)
   Wingspan: 53ft 4.75in (16.27m)
   Height:  11ft 6in (3.50m) 
Weights: 
   Empty:  9,920lb (4500kg)
   Normal loaded:  15,300lb (6940kg)
Performance:
   Max Speed:  349mph (561kmh) 
   Range:  565 miles (909km)
Powerplants:  2 x Daimler-Benz DB
  601A-1 engines of 

2,200hp (1640kW)  
in total

Armament:  2 x 20mm cannon and 
  4 x 7.9mm machine 

guns in nose cowling, 
7.9mm machine gun 
in rear cockpit; C-4/B 
fighter-bomber variant, 
maximum load of  
1,102lb (500kg) bombs 
carried externally; C-7, 
maximum load of 2,205lb 
(1,000kg) bombs

Below: A common occurrence during the Battle 
of Britain, a gun camera sequence records the 
instant that a Bf 110 erupts in a ball of fire as an 
RAF fighter hits its mark.

to flee from their attackers, the Bf 110 suffered 
terrible losses against Spitfires and Hurricanes. 
However, a shortage of Bf 109s, coupled with 
their inadequate range, meant the Bf 110s 
struggled on.

Eventually the improved Bf 110D was 
produced both as a fighter and fighter-bomber, 
but by mid-1941 most were only operational in 
the Middle East or on the Eastern Front. In the 
latter campaign, the Bf 110 rendered valuable 
support to the German Army by carrying out 

strike missions in the face of very heavy anti-
aircraft artillery defences. A huge number of 
ground kills were achieved by Bf 110 pilots, 
Oberleutnant Johannes Kiel alone was credited 
with 62 aircraft destroyed on the ground, plus 
nine tanks and 20 artillery pieces. 

Eventually withdrawn from daylight fighting, 
the Bf 110 enjoyed later success as a night 
fighter, where its range and firepower stood 
it in good stead for the remainder of the 
war. Indeed, the Bf 110G would become the 
backbone of the Nachtjagdgeschwader, the 
airframe allowing for a powerful radar to be 
installed, together with a dedicated operator. 
Often armed with the surprisingly effective 
Schräge Musik upward-firing twin autocannon 
offensive armament, the Bf 110 and its pilots 
went on to achieve great success,  
such as Luftwaffe night fighter ace Heinz-
Wolfgang Schnaufer who became the highest 
scorer in the Defence of the Reich campaign, 
ending the war with 121 aerial victories, 
virtually all of them achieved while flying 
examples of the Bf 110.

The Bf 110H was the last model of the type 
and when the final example rolled off the 
production lines in early 1945, an estimated 
6,150 had been built in all versions. Göring’s 
faith in the Bf 110 would appear to have been  
at last vindicated.
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Left: Groundcrew re-arm the nose-mounted 
cannon of a Bf 110 of ZG 26 immediately after 
the aircraft’s return from an operation during 
the Mediterranean campaign in 1941. The 
twin 20mm cannon and two 0·30in machine-
guns mounted in the Bf 110’s nose packed an 
accurately sighted and powerful punch if it could 
be brought to bear on its target.

Right: View from the radio operator’s position in 
a Messerschmitt Bf 110 showing the back of the 
pilot’s head.

Inset: Celebrated cartoonist E.A. ‘Chris’ Wren 
captured the Bf 110’s salient features in this 
caricature published in The Aeroplane early in 
the war.

Below: Although the Bf 110 had taken a hefty 
beating from the RAF during the Battle of Britain, 
its career as a front-line aircraft was far from 
over. Here, two Bf 110Cs of ZG 26 patrol the 
Mediterranean when the unit was engaged on 
coastal and convoy duties.

Bottom: The 25th Focke-Wulf-built Bf 110C-1, the 
first variant to go into large-scale production.  
By September 1939 the Luftwaffe operated 159 
of the ‘C’ model.





MESSERSCHMITT Bf 110 11

Above: Flying low over the English countryside 
and wearing RAF markings, the performance of a 
captured Bf 110 is evaluated.

Above left: Photographed over the gently 
undulating sand dunes of the Western Desert, 
this aircraft of ZG 26 is a Bf 110C-4, the first of  
the breed to offer its crew the benefit of some 
armour protection.

Right: The Bf 110 reinvented itself as a night 
fighter, a role that suited its deadly talents, 
guided by the aerial array of the FuG 202 
Lichtenstein BC radar fitted to the nose of the  
Bf 110G-4/R1.

Below: Stripped of their armament, a pair of 
captured Bf 110s carrying the distinctive ‘wasp’ 
nose art of ZG 1 sit disconsolately on a dump.
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One of the first true multi-role aircraft, 
the Junkers Ju 88 was arguably the 
Luftwaffe’s most important, and 

versatile, combat aircraft. Although not a 
dogfighter, it could perform just about any 
other mission, including bomber, escort 
fighter, night fighter, tank buster, torpedo 
bomber and even, during the closing stages 
of the conflict in Europe, flying bomb. 

The Ju 88 was the brainchild of W. H. Evers 
and American designer Al Gassner, who 
worked in Europe in 1935-36. They had 
created the aeroplane in response to a 1935 
Reichsluftfahrtministerium requirement for 
an unarmed three-seat high-speed bomber 
with a payload of up to 1,000kg. The first of 
five prototypes made its maiden flight on 
21 December 1936, powered by Daimler-Benz 
DB 600 inline engines, though Junkers Jumo 
211 Vee 12 engines, subsequently became the 
powerplants of choice for production examples.

In parallel with the Ju 88A bomber series, 
Junkers pursued the development of the basic 

Junkers Ju 88
airframe as a ‘heavy’ fighter, for which its speed 
and sturdy construction rendered it particularly 
suitable. The Ju 88C was intended as a fighter-
bomber and heavy fighter by adding a ‘solid’ 
nose that mounted three MG 17 machine guns 
and a 20mm cannon. A single aft-firing MG 15 
was also fitted. It retained the A-series style 
vertical tail, as well as the ventral Bola gondola 
under the crew compartment, although this 
was sometimes removed to reduce weight and 
drag and thus enhance aircraft performance. 
It entered entered service with Zerstörerstaffel 
of KG 30, the unit being renamed II./NJG 1 
(Nachtjagdgeschwader) in July 1940.

In the summer of 1942 the war on the Russian 
Front had highlighted a need for dedicated 
ground-attack/tank-buster aircraft. Among the 
possible solutions was a Ju 88C-4 fitted with 
a Nebelwerfer recoilless rocket launcher, but 
this was soon abandoned in favour of the Ju 
88P series – essentially a modified Ju 88A-4, 
with a large belly fairing housing a 75mm 
Kw K39 cannon firing forward and two MG 81Z 

machine guns at the rear. The type proved very 
unwieldy and vulnerable to enemy fighters 
with its effectiveness reduced by the gun’s slow 
rate of fire. The final tank-buster variant was the 
Ju 88P-4 with a single 50mm Bk5 cannon in a 
much smaller belly fairing. 

The Ju 88 came into its own as a night fighter 
during 1943 when the C-6b version became 
available, equipped with FuG 202 Lichtenstein 
BC low-UHF band airborne intercept radar, 
using the complex 32-dipole Matratze 
antennas. The German night fighter defences 
were based around a series of ground control 
stations that guided the night fighter units 
onto their targets (this system was known 
as the Kammhuber line in Britain, after the 
commander of the system, or the Himmelbett 
system in Germany). In October 1943, many 
C-6bs were upgraded with new radar systems 
as the UHF Lichtenstein radars had been 
compromised to the Allies in the late spring of 
1943, the next development being the VHF-
band FuG 220 Lichtenstein SN-2, discarding 



Junkers Ju 88C-6
Type:  Twin-engined 
 night fighter
Crew:  Four 
Dimensions: 
   Length:  47ft 2in (14.36m)
   Wingspan:  65ft 10.5in (20.08m)
   Height:  16ft 7.5in (5.06m)
Weights: 
   Empty:  19,973lb (9,060kg)
   Max T/O:  27,227lb (12,350kg)
Performance:
   Max Speed:  303mph (488km/h)
   Range:  1,230 miles (1,980km)
Powerplant:  Two Junkers Jumo 211Js 
 of 1,401hp each
Armament:  Three fixed forward-firing 
  20mm MG FF/M cannon 

and three fixed forward-
firing 7.9mm MG 17 
machine guns in lower 
nose section, one flexible 
13mm MG 131 machine-
gun at rear of cockpit. 
Optional ‘Schräge Musik’ 
installation in upper 
fuselage with two 20mm 
MG 151 cannon firing 
obliquely forward

Above: The prototype Ju 88V1 made its maiden 
flight on 21 December 1936 and achieved 
a speed of 360mph (580km/h), much to the 
delight of Hermann Göring. At last, here was an 
aircraft that could finally fulfil the promise of 
the Schnellbomber, a high-speed bomber. What 
he did not appreciate at the time was that the 
Ju 88 was so agile that it was easy to convert as a 
heavy fighter and was vastly more capable than 
the original Zerstörers.

Left: The specialised Ju 88C-6 was a formidable 
beast and was the scourge of RAF Bomber 
Command during its night raids over Europe.

the 32-dipole Matratze antennae for the much 
larger eight-dipole Hirschgeweih (stag’s antlers) 
aerials, required for the longer wavelength 
system. At this time, many Ju 88Cs also had 
their Bola gondolas modified to hold up to 
three forward-firing machine guns or cannon 
and in addition several night fighters were 
equipped with two ‘Schräge-Musik’ upward 
firing 20mm cannon from mid 1943 onwards. 
Thus equipped, the Luftwaffe began to inflict 
high losses on RAF’s Bomber Command.

The introduction of increasingly heavier 
armament, more armour, and a radar operator 
had a detrimental affect on the low-speed 
handling qualities of the overburdened Ju 88C 
series, and it was becoming apparent that the 
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development of a specialised Ju 88 night-
fighter model was now necessary to restore lost 
performance and safe handling. Consequently, 
the G-series appeared from mid-1944 and was 
the first purpose-built for the specialist role. 
The G-1 possessed more powerful armament 
and used a pair of BMW 801 radial engines. 
Electronic equipment consisted of the then-
standard FuG 220 Lichtenstein SN-2, which 
could include fitment of the borderline-SHF-
band FuG 350 Naxos radar detector with 
its receiving antenna housed in a teardrop-
shaped streamlined fairing above the canopy, 
or FuG 227 Flensburg radar detector homing 
devices that had their own trio of twin-dipole 
antennae, one on each wing leading edge 
and one under the tail. The supremacy of the 
Ju 88 as a night fighter was effectively ended 
when a Ju 88G-1 of 7. Staffel/NJG 2 was flown 
by mistake to RAF Woodbridge in July 1944, 
giving the RAF its first chance to check out the 
radar and provide effective countermeasures 
(window) that effectively blinded the German 
night fighters. Although new radar systems 
were introduced, the German night fighter units 
were soon hit by a series of blows from which 
they never recovered. The invasion of France 
and the Allied advance towards Germany saw 
large parts of their radar network captured and 
fuel shortages began to limit the amount of 
time the night fighters could spend in the air. 
As the US escort fighters began to destroy the 
Luftwaffe’s day fighter forces, night fighter units 
were ordered to join in the fight against the 8th 
Air Force, suffering heavy losses. 

Desperate measures were called for and in 
the last few months of the war a number of  
G-1 airframes were converted to act as the 
warhead portion of the Mistel flying bomb. 
A Focke-Wulf FW 190 was mounted above a 
pilotless Ju 88 packed with explosives to guide  
it towards the target, before releasing at the  
last moment. Some isolated successes were 
scored in attacking bridges.

Testimony to the success of the Ju 88, the 
assembly line ran constantly from 1936 to 1945. 
Of the overall production run of 14,676, nearly 
4,000 were completed as fighter or ground-
attack variants. 

Left: The menacing black shape of a Ju 88C 
night fighter is prepared for a sortie, under the 
watchful eye of an armed guard. 

Below left: Crews liked the Ju 88 not just because 
of its speed and agility, but also because of the 
innate strength of the airframe, put to good test 
here in this crash landing of a 9.NJG 2 Ju 88C 
(R4+MT) in Belgium in 1942.

Right: Specialised for ground attack duties was 
the Ju 88P, which began to appear in 1942 and 
featured a large conformal gun pod under the 
fuselage. The Ju 88P-2 variant was armed with 
two fearsome Bordkanone 3.7cm guns, whose 
high muzzle velocity proved useful against 
Russian tanks in the Eastern Front. In this role it 
was used by Erprobungskommando 25. 

Right: Solid-nose Junkers Ju 88Cs of KG 40 
prepare to depart for a patrol from western 
France from where they harassed Allied anti-
submarine and other aircraft operating over the 
Bay of Biscay. On one such sortie, a BOAC DC-3 
on a scheduled flight from Lisbon to London was 
shot down, killing famed actor Leslie Howard. It 
has been claimed that the Germans thought  
that British Prime Minister Winston Churchill  
was on board.
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Junkers Ju 88G-1
Type:  Twin-engined 
 night fighter
Crew:  Four 
Dimensions: 
   Length:  47ft 8.5in (14.54m), 
 excluding radar
   Wingspan:  65ft 7.5in (20m)
   Height:  15ft 11in (4.85m) 
Weights: 
   Empty:  20,020lb (9,081kg)
   Max T/O:  28,870lb (13,095kg)
Performance:
   Max Speed:  356mph (573km/h) 
   Range:  1,553 miles (2,500km)
Powerplant:  Two BMW 801Ds of 
 1,677hp each
Armament:  Four fixed forward-firing 
  20mm MG 151 cannon 

in ventral tray with 200 
rounds each and one 
flexible 13mm MG 131 
machine-gun at rear of 
cockpit with 500 rounds. 
Optional ‘Schräge Musik’ 
installation in upper 
fuselage with two 20mm 
MG 151 cannon firing 
obliquely forward

Left and above: Junkers Ju 88C of 
Maj Heinrich Prinz of Stab IV NJG 5. 
Born on 14 August 1916, Prinz was of 

aristocratic descent and a Luftwaffe 
night fighter ace during World  

War 2. At the time of his death on  
21 January 1944, he was the highest scoring 

night fighter pilot in the Luftwaffe and still the 
third highest by the end of the conflict, with 83 
aerial victories to his credit.
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Above: The formidable Junkers Ju 88G was  
greatly feared by the crews of RAF Bomber 
Command during their night raids over Europe. 
Too often they were not even aware of their 
deadly foe’s presence until they were hit. This 
aircraft, Ju 88G-5 W7+LN, belonged to NJG 100.

Top: Thanks to this captured Ju 88G (note the 
larger tail fin) the RAF was able to develop  
tactics to counter the powerful radar and 
effectively blind the night fighter.

Left: The Mistel (mistletoe) concept comprised  
a small piloted control aircraft mounted above  
a large explosive-packed drone, often ‘tired’  
Ju 88 airframes. The combination would be  
flown to its target by its pilot in the fighter (in  
this case a FW 190), before the unmanned 
bomber was released and guided to its target  
by remote control.
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Fokker GI
Type:  Twin-engined fighter
Crew: Two/three
Dimensions: 
   Length:  35ft 8in (10.87m)
   Wingspan:  56ft 3in (17.16m)
   Height:  12ft 4in (3.8m)
Weights: 
   Empty weight:  7,330lb (3,325kg)
   Max T/O:  11,023lb (5,000kg)
Performance:
   Max Speed:  295mph (475km/h) 
   Range:  938 miles (1,510km)
Powerplant:  Two Bristol Mercury VIII 
  nine-cylinder air-cooled 

single-row piston radial 
engines of 730hp each

Armament:  8 × 0.3in (7.9mm) 
  forward-firing FN-

Browning machine guns 
in the nose, 1× 0.3in 
(7.9mm) in rear turret

The twin-boom Fokker GI caused a 
sensation when it was unveiled in 
1936 and is often credited as being 

the inspiration behind the design of the 
Lockheed P-38 Lightning. Although in 
production prior to World War 2, its combat 
introduction came at a time when the 
Netherlands was overrun. A few GIs were 
able to score some victories, but most were 
captured by Germany. 

Even before it had flown, the Fokker GI 
created headlines when it was exhibited at the 
1936 Salon de l’Aeronautique in Paris. Its  
double boom fuselage and formidable 
armament (eight machine guns clustered in  
the nose and a ninth in the rear) quickly 
earned it the nickname Le Faucheur (reaper). 
The Fokker GI was designed by engineers 
Beeling and Erich Schatski as a fighter-cruiser, 
to intercept bombers and to fly light ground 
support/long-distance recce missions. In order 
to suit this role the aircraft had to be fast,  
sturdy and heavily armed.

Like all Fokker aircraft of the period, the GI 
was of mixed construction; the front of the 
central pod was built around a welded frame, 
covered with aluminium plating. However, the 
back of the central pod, and the wings were 
completely constructed of wood. Power was 
supplied by a pair of Hispano-Suiza 14AB-02/03 
series engines delivering 650hp each. First  
flight was on 16 March 1937 and the results 
proved promising, although early testing was 

Fokker GI

brought to a halt when a supercharger  
exploded in mid-flight. After review of the 
incident, the Hispano-Suiza powerplants were 
replaced by Pratt & Whitney SB4-G Twin Wasp 
Junior radial piston engines.

During testing, the company received a 
contract from Spain for 26 ‘export’ versions, 
though the Dutch government eventually 
embargoed the deal, and requistioned the 
aircraft for its own use.

Meanwhile the Dutch Luchtvaartafdeeling 
ordered 36 GIs with Bristol Mercury VIII engines, 
in order to equip two squadrons. The first four 
were built as three-seaters intended for ground-
attack, while the remainder were completed 
as two-seat fighters. During the lead-up to 
hostilities, a total of 26 GIs were operational 
with the 3rd Jachtvliegtuigafdeling (JaVA) at 
Rotterdam (Waalhaven Airfield), and 4th JaVA 
Fighter Group at Bergen near Alkmaar. The 
aircraft were actively involved in border patrols 
and in order to ensure neutrality, on 20 March 
1940, a GI from 4th JaVA forced down an RAF 
Whitley after it had strayed into Dutch air space.

When Germany launched its offensive on 
the Netherlands, it aimed its might on Bergen 
and Waalhaven airfields, decimating the Fokker 
GI force. During the short five-day conflict, 
the available GIs largely flew ground attack 
missions, strafing advancing German infantry 
units, but were also used to attack Junkers 
Ju 52/3m transports, scoring up to 14 confirmed 
kills. When the Netherlands fell, the remaining 
GIs were handed over to the Luftwaffe, which 
continued to use the type in small numbers. The 
remainder of the Spanish order was completed 
at the Fokker plant by mid-1941 and the aircraft 
were assigned as trainers for Bf 110 crews.

Above: The  Fokker GI displaying its revolutionary 
twin-boom layout. The crew compartment was 
held in a centralised streamlined nacelle. The 
pilot maintained a dominant position at the 
front, overlooking the nose and both engines. 
The rear gunner (also doubling as the radio 
operator and navigator) sat directly aft of the 
pilot and both shared a heavily-glazed canopy 
view of the outside world.



18 HEAVY FIGHTERS OF WW2

Of all the twin-engined fighters of World War 2, the Westland Whirlwind was perhaps 
the most promising. When it first flew in 1938, it was one of the fastest and most 
heavily-armed combat aircraft in the world. However, it had the misfortune to be 

powered by the unreliable Rolls-Royce Peregrine engine – had it been fitted with 
Merlins, history might well have told a very different tale. 

The only Westland fighter to achieve operational status with the RAF, the Whirlwind 
was designed under the leadership of W. E. ‘Teddy’ Petter in response to Specification 
F.37/35 for a ‘cannon fighter’ armed with four 20mm guns. The Westland design 
emerged as a low-wing monoplane with two Rolls-Royce Peregrine 
12-cylinder liquid-cooled Vee engines, each rated at 885hp. The 
four Hispano Mk I guns were grouped in the nose, while the pilot 
enjoyed a good all-round view from a fully-enclosed cockpit 
in line with the wing trailing edge. Construction was of metal 
throughout, with flush-riveted stressed skins, a novelty being 
the use of magnesium rather than aluminium sheet to cover the 
monocoque fuselage aft of the cockpit. The first of two prototypes 
flew on 11 October 1938, but the Air Ministry lowered a security curtain around 
the fighter that was not to be lifted until August 1941. But in reality this 
was in vain as drawings of the aircraft had already been published 
in France, so there is little doubt that Germany was aware of its 
existence and potential.

As the RAF’s first twin-engined fighter, the Whirlwind had 
low-altitude performance that was better than that of any 
contemporary single-seat fighter and exhibited 
excellent handling characteristics, proving to be 
very easy to fly at all speeds. The only exception 
was the inadequate directional control during 
take off that necessitated an increased rudder 
area above the tailplane. With a top speed of 
over 360mph, it offered a potent combination 
of speed and firepower, but it had an Achilles heel. 
Problems in the supply of Peregrine engines caused 
the first deliveries of Whirlwind I fighters (to No 263 
Squadron), to be delayed until July 1940 and 
even then it only received eight examples 
by year’s end. It was to be another 11 
months before the second (and only other) 
squadron to be equipped with the Whirlwind 
(No 137) became operational at Charmy Down. 

The Whirlwind proved a match for German 
fighters at low level, as demonstrated on 6 August 1941, 
when four Whirlwinds on an anti-shipping strike were 
intercepted by a large formation of Messerschmitt 
Bf 109s, and claimed three destroyed for no losses. 
However, as the performance of the Peregrine 
engines fell off at altitude, the Whirlwind was 

Westland Whirlwind

Right: Streamlined and powerful, the Whirlwind 
promised great things and could achieve 
speeds in excess of 360mph, while carrying 
a potent punch of four nose-mounted 
cannons. However, its performance 
dropped off at altitude, where it became 
no match for single-seat fighters.
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Westland Whirlwind
Type:  Twin-engined long-range 

fighter-bomber
Crew:  One
Dimensions: 
  Length:  32ft 9in (9.98m)

   Wingspan:  45ft (13.72m)
   Height:  11ft 7in (3.53m) 
Weights: 
   Empty:  8,310lb (3,769kg)
   Max T/O:  11,388lb (5,166kg)
Performance:
   Max Speed:  360mph (579km/h) 
   Range: 800 miles (1,288km)
Powerplant:  Two Rolls-Royce 

 Peregrine inline piston 
engines of 885hp each

Armament:  Four 20mm cannon in 
 nose, plus up to 500lb 
(230kg) of bombs

Top left: Westland Whirlwind I P7097, L-HE of  
No 263 Squadron.

Left: Aerodynamically the Whirlwind was a 
very ‘clean’ aircraft with few openings or 
protuberances. Radiators were in the leading 
edge on the inner wings rather than below the 
engines. The engines drove de Havilland three-
bladed variable-pitch constant-speed propellers 
featuring prominent prop spinners.

Above: The rare sight of eight Whirlwinds in formation. Presumably this was a publicity image to 
illustrate the aircraft entering operational service with No 263 Squadron, probably taken around the 
end of 1940.

Below: Pilots of No 137 Squadron (plus mascot) in front of their SF-coded Whirlwinds. The unit suffered 
its worst losses on 12 February 1942 when they were sent to escort five British destroyers, unaware of 
the escaping German warships Scharnhorst and Gneisenau. Four Whirlwinds took off at 13.10hrs and 
soon sighted warships through the clouds about 20 miles from the Belgian coast. They descended to 
investigate but were immediately jumped by about 20 Bf 109s of Jagdgeschwader 2. More Whirlwinds 
joined the battle, but tragically four were shot down.

most often used in ground-attack (‘rhubarb’) 
missions over France, attacking German 
airfields, marshalling yards, and railway traffic. 
It was also successful in hunting and destroying 
German E-boats which operated in the English 
Channel. Sadly, the unreliability of its engines 
became an ongoing problem and although its 
pilots praised its handling, they were critical 
of its lack of range that made it marginal as an 
escort. They also questioned its poor visibility 
in the landing attitude, a feature compounded 
by the type’s high landing speed. In truth, the 
Whirlwind’s days were already numbered. 
By late 1940, the Supermarine Spitfire was 
scheduled to mount 20mm cannon so the 
‘cannon-armed’ requirement was being met. 
The role of escort fighter had diminished with 
the move to night bombing operations, and the 
Beaufighter could outperform it as a long-range 
attack aircraft. The initial order for 200 aircraft 
was cut to 112 and the second order for 200 
was cancelled. In January 1942, following the 
abandonment of the troubled Peregrine engine, 
manufacture of the Whirlwind also ceased. 
No 263 Squadron, the first and last squadron 
to operate the type, flew its final Whirlwind 
mission on 29 November 1943.
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Left: Armourers loading ammunition drums into the four 20mm nose cannon of the Whirlwind, each carrying 60 
rounds. The Whirlwind was used to particularly good effect as a gun platform for destroying locomotives.

Far left: With rearming complete, the nosecone of the Whirlwind is replaced by its groundcrew. 

Above: The first production Whirlwind was 
delivered to No 263 Squadron by its commander, 
Sqn Ldr H. Eeles on 6 July 1940. A powerful long-
range fighter-bomber, the Westland Whirlwind 
was dogged by the unreliability of its Rolls-Royce 
Peregrine engines.

Right: In service, there were teething problems 
with the cannon and, more significantly, with the 
Peregrine engines. Pilots did find the Whirlwind’s 
handling very pleasant, the machine having a 
light touch on the controls. However, Whirlwinds 
also landed ‘hot’, meaning they couldn’t use 
shorter airstrips.
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Above: After retirement in December 1943, all 
but one of the surviving Whirlwinds were sent 
to 18 Maintenance Unit at Dumfries, Scotland, 
where they were scrapped. The sole exception, 
P7048, was retained by Westland and was used 
as a company hack for a short time before being 
withdrawn in 1947 and scrapped.

Left: In the summer of 1942, both squadrons’ 
Whirlwinds were fitted with racks to carry 
two 250lb or 500lb bombs. Nicknamed 
‘Whirlibombers’, these undertook low-level 
cross-channel ‘Rhubarb’ sweeps, attacking 
locomotives, bridges, shipping and other targets.

Right: The Whirlwind’s twin engines meant that 
seriously damaged aircraft were able to return 
from dangerous bombing missions over occupied 
France and Belgium with one engine knocked 
out. The placement of the wings and engines 
ahead of the cockpit allowed the aircraft to 
absorb a great deal of damage, while the cockpit 
area remained largely intact. The rugged frame 
of the Whirlwind gave pilots greater protection 
than contemporary aircraft during crash 
landings and ground accidents.
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The Luftwaffe called it ‘der 
Gabelschwanz Teufel’ or ‘Fork-tailed 
devil’. The P-38 Lightning was not 

only one of the most recognisable aircraft of 
World War 2, but it was also one of its finest. 
As the most successful long-range tactical 
fighter of the combat, the twin-boomed 
masterpiece from Lockheed was fast, 
heavily-armed and extremely versatile. 

Lockheed began work on its legendary 
P-38 Lightning in early 1937, in response to an 
exacting USAAC requirement for a twin-engine, 
high-altitude interceptor. Specifications called 
for a maximum airspeed of at least 360mph 
(580km/h) at altitude, and a climb to 20,000ft 
(6,100m) within six minutes. Conceived by 
Lockheed chief engineer Hall L. Hibbard and 
his then assistant, Clarence ‘Kelly’ Johnson, the 
innovative twin-boomed P-38 combined  
speed with unheard-of advances: two 
supercharged engines and a potent mix of 
machine guns and cannon.

The eventual configuration was rare in terms 
of contemporary fighter aircraft design, with 
only the preceding Fokker GI, the contemporary 
Focke-Wulf FW 189 Luftwaffe reconnaissance 
aircraft, and the later Northrop P-61 Black 
Widow night fighter having a similar planform. 
The Lockheed team chose twin booms to 
accommodate the tail assembly, engines, and 
turbo-superchargers, with a central nacelle 
for the pilot and armament. The design 
incorporated tricycle undercarriage and a 
bubble canopy, and featured two 1,000hp 
turbo-supercharged 12-cylinder Allison V-1710 
engines fitted with counter-rotating propellers 
to eliminate the effect of engine torque, with 
the turbochargers positioned behind the 
engines. The P-38 was the first American  
fighter to make extensive use of stainless 
steel and smooth, flush-riveted butt-jointed 
aluminium skin panels.

The XP-38 (c/n 37-457) made its maiden flight 
on 27 January 1939, in the hands of test pilot 
Lt Benjamin S. Kelsey. Its performance was so 

Lockheed P-38 Lightning

Right: True to its name, the P-38 was akin to a 
force of nature: fast, unforeseen, and immensely 
powerful. The P-38 airframe could be pushed to 
550mph in steep dives as a defensive manoeuvre 
against pursuing foes. In this famous image, the 
‘pursuers’ are three other Lightnings, framed 
within the famous ‘fork tail.
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promising that the US Army decided to lift the 
wraps of secrecy and, in what was to prove a 
foolhardy publicity stunt, scheduled the sole 
prototype for a transcontinental speed-dash on 
11 February 1939 from California to New York. 
As it neared the end of its flight, the aircraft 
crashed owing to carburettor icing and as a 
result the programme was seriously delayed. 
Nevertheless, Lockheed received a contract for 
13 development YP-38s. 

Test flights revealed an alarming 
characteristic. During high-speed flight 
approaching Mach 0.68, especially during dives, 
the aircraft’s tail would begin to shake violently 
and the nose would tuck under, steepening the 
dive. Once caught in this dive, the fighter would 
enter a high-speed compressibility stall and 
the controls would lock up, leaving the pilot 
no option but to bail out (if possible) or remain 
with the aircraft until it got down to denser air. 
Lockheed engineers were very concerned at 
this limitation but first had to concentrate on 
filling the current order book, which included 
aircraft for the Royal Air Force, which had 

selected a variant of the P-38E and named it 
the ‘Lightning’. However, when an RAF test 
pilot reported back from Burbank with a 
poor assessment of the ‘tail flutter’ situation, 
the British cancelled all but three of the 143 
Lightnings on order. The name however, stuck.

Upon its official introduction in 1940, the 
P-38 was capable of climbing to 3,300 feet 
in a single minute and reaching 400mph, 
100mph faster than any other fighter in the 
world. It also doubled as an intimidating 
long-range threat, capable of carrying a larger 
payload than early B-17s and boasting a 
range of 1,150 miles. But the early gestation 
period continued to be one of complete 
frustration. Engine failures were frequent and 
flight training for flying on one engine was 
inadequate. Nevertheless, at this time the P-38 
was the only fighter with the range necessary 
to escort US bombers the distance to German 
targets and back. However, ongoing engine 
problems meant that the aircraft did not 
perform particularly well in the cold air over 
Europe. Continuing development improved 

Lockheed P-38L Lightning
Type:  Twin-engined long-range 
 fighter-bomber
Crew:  One
Dimensions: 
   Length:  37ft 10in (11.53m)
   Wingspan:  52ft (15.85m)
   Height:  12ft 10in (3.91m) 
Weights: 
   Empty:  12,800lb (5,800kg)
   Max T/O:  21,600lb (9,798kg)
Performance:
   Max Speed:  414mph (667km/h) 
   Range:  1,300 miles (2,100km)
Powerplant:  2 × Allison V-1710-
  111/113 V-12 piston 

engines of 1,600hp each
Armament:  1× Hispano M2(C) 20mm 
  cannon with 150 rounds, 

4× 0.50in (12.7mm) M2 
Browning machine guns 
with 500rpg. Plus various 
combinations of bombs 
and rockets on inner and 
outer hardpoints 

Right: The short-lived XP-38 was powered by 
two 1,000hp Allison V-1710 engines turning 
Curtiss Electric counter-rotating propellers. 
Interestingly, the propellers on the XP-38 
turned inwards while production Lightnings 
had outward rotating propellers, the exception 
being a batch ordered by Britain in which both 
propellers rotated to the right.

performance and the fastest of the Lightnings 
was the P-38J with a top speed of 420mph. The 
version produced in the greatest quantity was 
the ‘L’, of which 3,735 were built by Lockheed 
and 113 by Vultee. After the ‘L’ model was 
introduced, just about all of the mechanical 
problems disappeared and the P-38 became 
one of the greatest combat aircraft of all time. 
With ever increasing power, the P-38’s versatility 
and ruggedness became legendary. It sunk 
ships, strafed enemies on the ground, crippled 
tanks, destroyed entrenched pillboxes and shot 
down numerous fighters and bombers in all 
theatres of war.

The P-38s dominance in Europe began to 
take second place when the more capable 
P-51 Mustang began to arrive in ever growing 
numbers, so it became employed more as a 

Below: The Lockheed P-38 final assembly line at 
Burbank California in 1942. The first combat-
capable Lightning was the P-38E (and its 
photo-reconnaissance variant the F-4), the initial 
examples leaving the factory in October 1941.
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Below: Lightning strikes twice! In the foreground is Lockheed P-38J 42-67183 while behind  is a blue 
reconnaissance F-5B, 42-67332, based on the ‘J’ model introduced in August 1943. This was the first 
variant to dispense with the streamlined engine nacelles to fit the intercooler radiator between the oil 
coolers, forming a ‘chin’ that visually distinguished it from its predecessors.

strike fighter. In the Pacific, it was a different 
matter when the endless surface of ocean 
required a long-range fighter like the P-38 
operating from established air bases. No fewer 
than 27 squadrons were fielded in this theatre 
and seven of the top eight aces in the Pacific 
all flew P-38s. Maj Richard ‘Dick’ Bong earned 
his fame while flying the P-38 and became the 
highest scoring US ace in World War 2 with 40 
victories. The Lightning was also instrumental in 
another defining moment of World War 2 when, 
on 18 April 1943, one shot down the Japanese 
G4M ‘Betty’ transport that had Admiral Isoroku 
Yamamoto (the architect of the assault on Pearl 
Harbor), on board. The intercept helped set the 
stage for an Allied victory in the Pacific.

A total of more than 10,000 P-38s – including 
18 distinct models – were manufactured during 
the war, flying more than 130,000 missions in all 
theatres of combat. Perhaps Col Ben Kelsey, a 
P-38 test pilot, summed up the fighter’s legacy 
best of all. ‘(That) comfortable old cluck’, he said, 
‘would fly like hell, fight like a wasp upstairs, 
and land like a butterfly.’
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Above: The seventh-ranking  
American ace, Charles H. MacDonald of the 475th 
FG (hands in pockets), in front of his famous 
Lightning 44-25471 ‘Putt Putt Maru’ in which he 
scored 27 victories against the Japanese. 

Left: Maj Robert ‘Buck’ Rogers of the 392nd 
FS, 367th FG, admires the artwork on his 
P-38J Lightning 44-23677 ‘Little Buckaroo’. On 
25 August 1944, Rogers led his squadron on a 
strafing attack on a French airfield destroying 
five Ju52/3ms on the ground. Unfortunately for 
Rogers, ground victories did not qualify him as 
an ace, despite the swastikas painted beneath 
the cockpit.

Right: Capt Roy Scrutchfield of the 55th FS 20th 
FG and groundcrew in front of his P-38J 43-28430 
coded KI-N and named ‘Jeanne’ after his wife. 
This aircraft was lost on 16 June 1944 while being 
flown by Maj Paul Lobinger on a mission.
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Left: An image that encapsulates the Lightning’s 
greatest virtues; heavy payload, high speed and 
concentrated firepower. This P-38H of the USAAF 
Tactical Center, Orlando Army Air Base, Florida, 
is seen carrying two 1,000lb bombs during 
capability tests in March 1944 

Below: Underside details of P-38J Lightning  
43-28650 ‘Sweet Sue’ of the 27th FS, 1st FG. 
This view illustrates well the streamlining of the 
central fuselage into the wing.  

Below: Unusually for a fighter, the cockpit of the 
Lightning featured a yoke rather than a stick, a 
configuration considered more practical for the 
long sorties that were envisaged for the aircraft. 
Early combat action forced the introduction of 
hydraulic control systems to aid pilots coming 
out of steep dives whereas before they were 
left to their own strength and knowledge of the 
systems to accomplish this feat. The addition of 
assisted flight controls made the P-38 one of the 
first documented production instances of its use 
in aircraft.

Above: Armourers loading ammunition into a 
P-38 Lightning of the 94th FS, 1st FG, Italy. Nose-
mounted guns did not suffer from having their 
useful ranges limited by pattern convergence, 
meaning that good pilots could shoot much 
further. A Lightning could reliably hit targets at 
any range up to 1,000yds (910m). The rate of fire 
was about 650 rounds per minute for the 20mm 
cannon rounds and about 850 for the 0.50in 
machine guns. The duration of sustained firing 
was approximately 14sec for the cannon and 
35sec for the machine guns.
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Above: Lightnings blast Japanese positions with 
early use of napalm bombs near the Ipo Dam in 
the Philippine Islands.

Left: Miraculous escape. A dramatic picture of  
Lt S. F. Ford walking dazed but unharmed from 
his Lockheed P-38 Lightning just moments after 
he had crash landed having been shot down 
by a Japanese Zero pilot over Mindoro Island, 
Philippines.

Right: ‘Rosie the Riveter’. A Lockheed employee 
works on the P-38 Lightning in Burbank, 
California, 1944. Although this photograph was 
undoubtedly staged for propaganda purposes, 
it nevertheless represents the vital role played 
by women in the construction of military aircraft 
during the conflict.

Below: P-38 pilots shot down more Japanese 
aircraft than any other fighter. The American ace 
of aces was Maj Richard I. ‘Dick’ Bong who scored 
40 kills in his Lightning and was awarded the 
Medal of Honor. He was rotated back to the US 
to become a test pilot but was killed on 6 August 
1945, the day the atomic bomb was dropped on 
Japan, when his Lockheed P-80 Shooting Star jet 
fighter flamed out on take off.
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Above: P-38 Lightning, pilot 1Lt Stanley Lau of the 
famed 27th FS, 1st FG in Foggia, Italy. During his 
time there, Stanley flew over 50 combat missions 
and was officially credited with destroying four 
German fighters and three probable in air-to-air 
combat and two destroyed on the ground.

Left: A Lockheed P-38L shows off its unmistakable 
planform to good effect. The P-38L was the 
most numerous variant of the Lightning, with 
3,923 built, 113 by Consolidated-Vultee in their 
Nashville plant. It entered service with the 
USAAF in June 1944, in time to support the Allied 
invasion of France on D-Day. 

Below: Over 10,000 Lightnings were 
manufactured in all, becoming the only US 
combat aircraft that remained in continuous 
production throughout the duration of its 
participation in World War 2. The P-38 was used 
in a number of roles, including: interception; dive 
bombing; level bombing; ground-attack; night 
fighter; photo reconnaissance; radar and visual 
pathfinder for bombers; and extensively as a 
long-range escort fighter.
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The aggressive-looking Henschel  
Hs 129 could be considered the A-10  
of its day. The only aircraft of World 

War 2 to be designed as a dedicated ground 
attack and tank killer, this twin-engined 
fighter was hampered by lack of power and 
unreliable engines. In the event it was never 
available in sufficient numbers to have any 
significant impact.

The Henschel Hs 129 was born out of a 1938 
Reichsluftfahrtministerium (RLM) specification 
for a twin-engine ground-attack aircraft. It was 
to be heavily armed and to have extensive 
armour plating protection for crew and engines. 
Since the aircraft was expected to be attacking 
its targets directly in low level strafing runs, the 
cockpit had to be located as close as possible 
to the nose in order to see the ground. Finally, 
the RLM insisted on the design being built 
around twin Argus AS410 engines. Henschel’s 
resulting tank-killer was built around a single 
large ‘bathtub’ of steel that made up the entire 

Henschel Hs 129
nose area, completely enclosing the pilot up 
to head level. Even the canopy was steel, with 
only tiny windows on the side to see out of and 
two angled blocks of glass for the windscreen. 
In order to improve the armour’s ability to 
stop bullets, the fuselage sides were angled 
to form a triangular shape, resulting in almost 
no room for the pilot to move at shoulder 
level. There was so little room in the cockpit 
that the gunsight was mounted outside on 
the nose. The prototype flew in the spring of 
1939 and was flown competitively against 
the rival Fw 189. Both aircraft performed 
particularly badly in the tests, showing sluggish 
performance, but the Hs 129 eventually won 
because it was cheaper to produce and was 
smaller. Eight pre-production Hs 129As were 
sent to a Luftwaffe trials unit for evaluation, 
but pilot reports were damming because of 

the lack of power and visibility. Consequently, 
Henschel modified its design to be fitted with 
captured French Gnome-Rhône 14M radial 
engines. Other improvements centred on a 
revised cockpit, which was given larger areas of 
armoured glass and improved vision. 

The production Hs 192B-1 series went into 
service in April 1942 and became operational 
on the Eastern front, where it was to see most of 
its success employed primarily as an anti-tank 
aircraft. However, on-going engine unreliability 
would continue to haunt the design. This 
became even more of an issue when the aircraft 
was sent to North Africa and it encountered 
sand ingestion.

By the end of 1942, the growing capability 
of Soviet tank battalions made it essential to 
develop a version of the aircraft with greater 
fire-power, leading to the Hs 129B-2 series, 

Below: To keep the risk of damage by small arms fire to a minimum, the Hs 129 was designed to have a 
small cross-sectional area, giving its fuselage a very angular appearance. Captured in North Africa, this 
Hs 129B was flown to the US for evaluation and carried the ‘Foreign Equipment’ registration FE-4600.
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Henschel Hs 129B-2
Type:  Ground attack/anti-tank
Crew:  One 
Dimensions: 
   Length:  32ft (9.75m)
   Wingspan:  46ft 7in (14.20m)
   Height:  10ft 8in (3.25m) 
Weights: 
   Empty:  8,860lb (4,020kg)
   Max T/O:  11,574lb (5,250kg)
Performance:
   Max Speed:  220mph (407km/h) 
   Range:  428 miles (690km)
Powerplant:  Two Gnôme-Rhone 
  twin-row radial engines
Armament:  Two 20mm cannon and 
 two MG 17 machine guns

Left: The Hs 129’s cockpit was a very cramped 
operating space owing to the triangular shape 
of the forward fuselage. In fact it was so compact 
that the gunsight had to be mounted externally 
ahead of the cockpit’s front screen. As can be 
seen here, the Hs 129 possessed an impressive 
internal gun armament of two 20mm cannon in 
the upper fuselage sides and two 7.9mm machine 
guns mounted in the wingroots.

which incorporated two 20mm cannons and 
two 13mm machine guns. The lethal capability 
of the Hs129 was amply demonstrated on the 
Eastern Front in the summer of 1943 when 
the Luftwaffe claimed the destruction of 1,100 
tanks, many of which had fallen to the guns of 
the Henschel.

The Hs 129B-3 was the last version of the 
aircraft to enter production, and was armed 
with a massive 7.5cm anti-tank gun that 
projected 3ft ahead of the nose. An autoloader 
system was fitted in the empty space behind 
the cockpit, within the rear half of the wing-root 

area. The gun and its recoil mechanism occupied 
a substantial gun pod under the fuselage. While 
this new variant was capable of destroying any 
tank in the world, the cannon was too powerful 
for the aircraft. Quite apart from the severe 
muzzle blast and recoil, the sheer weight of the 
gun made the aircraft almost unmanageable. 
Only 25 examples of the Hs 129B-3 arrived at 
front-line units before the production line was 
shut down in August 1944 when the Allies 
captured the factories producing components 
for the machine. Total production had 
amounted to only 879, including prototypes.
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The pugnacious Beaufighter was 
originally conceived as a heavy fighter 
variant of the Bristol Beaufort bomber. 

The British equivalent of the Ju 88, it was 
the ‘go to’ multi-role aircraft used as a night 
fighter, maritime strike and torpedo bomber. 
Simply referred to as the ‘Beau’ by its crews, 
the Italians called it ‘il flagello di Dio’ (the 
Scourge of God) while to the Japanese it 
became known as the ‘Whispering Death’. 

Born out of a proposal to develop a fighter 
version of the Beaufort light bomber, the Bristol 
Beaufighter was designed to fill an urgent 
requirement for a heavily armed aircraft suitable 
for deployment in the long-range escort or 
night fighter roles. This was deemed especially 
urgent owing to the delays with the Westland 
Whirwind programme. Major components of 
the Beaufort, such as wings tail and landing 
gear, were married to a newly designed 
fuselage, but the bomber’s Bristol Taurus 
engines were not deemed powerful enough 
for a fighter and were replaced by Bristol 
Hercules. The areas for the rear gunner and 

Bristol Beaufighter
bomb-aimer were removed, leaving only the 
pilot in a fighter-type cockpit. The navigator-
radar operator sat to the rear under a small 
Perspex bubble where the Beaufort’s dorsal 
turret had been. The economy of the proposal 
was of obvious appeal to the government and, 
as the Type 156, four prototypes were ordered. 
Due to its Beaufort origins, the design naturally 
became known as the Beaufighter.

Little more than eight months after the initial 
design was approved, the prototype made its 
maiden flight on 17 July 1939. Just two weeks 
prior to this, a production order for 300 aircraft 
had been awarded, under specification F. 17/39. 

The Beaufighter prototype (R2052) featured 
two-speed supercharged Bristol Hercules 
radials mounted well ahead of the wing leading 
edges to alleviate vibration. This necessitated 
cutting down on other weight forward of 
the centre of gravity and resulted in the 
Beaufighter’s characteristic stunted fuselage 
nose. Official trials commenced at an all-up 
weight of 16,000lb and a maximum speed of 
335mph was attained at 16,800ft. 

With its Beaufort origins apparent, the design 
featured a mid-wing cantilever monoplane 
of all-metal construction with fabric-covered 
control surfaces. It had wide-span split flaps 
and a retractable tail wheel. Although its 
elements were largely proven, the design 
was not without its faults. There was a strong 
tendency for it to swing to the right on take-off 
and the danger of a roll-over in the event of an 
engine cutting suddenly. Although handling 
proved a challenge to inexperienced pilots, 
manoeuvrability was considered good for 

the aircraft’s size. But without doubt the most 
impressive feature of the Beaufighter was 
its armament. The weapon payload was the 
most lethal carried by a fighter at the time, 
comprising four 20mm cannons in the nose  
and six 0.303in wing-mounted machine guns. 
In the later MkX variant, this firepower became 
even more deadly with added combinations of 
eight 90lb rocket projectiles, two 250lb bombs 
or one torpedo.

Beaufighter Mk IFs were delivered in time for 
September 1940, but it was far from a success 
as a fighter due to its inferior performance 
compared to frontline enemy fighters of the 
day. It was, however, a very capable bomber-
interceptor and was used as such when 
possible, though early aircraft were hampered 
by not having their full operational fit installed. 
Equipped with a very early Mk IV airborne 
intercept radar, the powerful and heavily armed 
night fighter version entered service just as 
the Luftwaffe began its night attacks against 
London in September 1940.  Beaufighter 
crews accounted for over half of the Luftwaffe 
bombers shot down during the Blitz. Early on 
there was a concern that there might not be 
enough Hercules engines to satisfy the large 
orders, so a Rolls-Royce Merlin-powered variant 
was produced. Rolls-Royce designed a complete 
engine/nacelle unit (later incorporated into 
the Lancaster) and this first flew in June 1940. 
However it was found that the Merlins left the 
Beaufighter underpowered and resulted in a 
high accident rate.

By the end of 1940, more and more 
Beaufighters were finally seeing their full 

Below: A rare colour photograph of a ‘beaten-
up’ Bristol Beaufighter Mk I undergoing engine 
tests before an operational sortie from its North 
African base. Desert sand played havoc with 
the aircraft. The ground crews quickly devised 
a procedure of sealing the machine gun and 
cannon ports with tape to prevent sand entering 
the mechanisms at least until fired. In warmer 
climates the aircraft had a fixed time within 
which they had to get airborne, or the engines 
would over-heat. However, the crews always 
found work-arounds and the Beaufighter 
became an extremely effective weapon.
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armament suite installed. The radar equipment, 
at the heart of any night fighter, was developed 
at the same time as the aircraft and ultimately 
helped it to serve in the low light/night time 
hours against marauding enemy aircraft. 
With more experience at the controls, the 
Beaufighter eventually turned itself into 
an effective night-fighting platform for the 
RAF. When outfitted to carry torpedoes, the 
Beaufighter (or Torbeau as it was unofficially 
called) was also a powerful anti-ship platform 
that served both the RAF and Coastal 
Command well during the war.

As production continued, additional versions 
appeared differing in engines installed and in 
other ways. The Mk III and Mk IV were heavy 
fighters with more streamlining added and 
either Bristol or Rolls-Royce engines. The Mk V 
attempted to seat the four-gunned (4 x 7.7mm 
machine guns) Boulton Paul powered turret 
but these failed to produce much promise in 

testing. The Mk VI then appeared during 1942 
and added slightly revised tail units through 
some 1,000 production aircraft (the Mk VIC was 
the Mk VI for service with Coastal Command). 
Mk VIF became a night fighter outfitted with 
AI Mark VIII series radar and Mk V (ITF) was 
a converted torpedo-carrying bomber. TK 
Mk X served in the torpedo bomber role as 
well and witnessed production reaching 
several thousand, which could carry a large 
torpedo or bombs and rocket projectiles, 
and claimed among its victories several 
German submarines. Beaufighters were used 
in many theatres of war and for varied duties, 
performing particularly well in the Western 
Desert thanks to their long range. Legend has 
it that the Japanese, referred to the RAAF’s 
Beaufighters as ‘The Whispering Death’, 
because of the speed at which one could 
suddenly appear, strike and turn for home, 
though in reality this was probably apocryphal. 

Top left: Bristol Beaufighter Mk IF, R2059, of 
No 25 Squadron, in September 1940. This 
aircraft features the unmodified flat tailplanes 
characteristic of early Beaufighter models.

Bottom left: Bristol Beaufighter Mk IIF, R2402, of 
No 255 Squadron, powered by Rolls-Royce  
Merlin engines. Subsequently R2402 served  
with No 410 Squadron RCAF and with No 54 
Operational Training Unit.

Right: Beaufighter construction in full swing,  
with the aircraft’s powerful Hercules  
powerplants already fitted prior to final 
assembly. Three productions lines were 
established, the first being at the Bristol works 
in Filton, followed by a new Bristol factory at 
Weston-super-Mare and the Fairey factory at 
Stockport. As the aircraft was based on the 
already-proven Beaufort, development was 
quick and relatively trouble-free. 

Below: The Beaufigter Mk II was produced 
with Rolls-Royce Merlin in-line engines to give 
a measure of diversity should the supply of 
Hercules radials dry up. The resulting Mk IIF was 
only ever produced as a home-defence night 
fighter. It was used by the RAF Home Defence 
squadrons and by 721, 723, 775, 779 and 789 
Squadrons of the Fleet Air Arm. The Merlins were 
underpowered for the airframe and handling 
difficulties resulted in nearly a third of the 337 
produced being lost in accidents.

Beaufighters were also flown by the air forces  
of Canada, New Zealand, South Africa and, in 
small numbers, the US. 

When the last Beaufighter (SR919) left the 
Bristol Aeroplane Company’s Weston-super-
Mare works on 21 September 1945, a total of 
5,562 aircraft of this type had been produced. 
The Beaufighter may have been the product 
of improvisation, but it was a remarkably 
successful one.
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Far left: A Beaufigher pilot concentrates on the 
skies ahead. The aircraft was well-liked by its 
pilots for its rugged construction and ability 
to ‘get them home’. However, on landing, the 
Beaufighter’s large flap area pulled the aircraft 
up rapidly and there was a tendency to veer from 
the straight which, if unchecked, resulted in a 
ground loop.

Below: The fighter-style cockpit of the Beaufighter 
afforded the pilot excellent visibility, especially 
when keeping formation with squadron mates.

Above: The first Beaufighter to be delivered to a coastal fighter squadron was 
R2198/PN-B, which was issued to No 252 Squadron at Chivenor on 27 December 

1940, although it was not fitted to full Mk IC standard and was therefore used 
for training only.

Below: The navigator-radar operator sat under a small Perspex bubble on the 
dorsal fuselage and enjoyed a panoramic view in both directions, made all the 

more spectacular by a closely formating colleague.



Above: Relieving the tension, aircrews of No 16 
Squadron SAAF and No 227 Squadron RAF  

gather in a dispersal at Biferno, Italy, prior to 
taking off to attack a German headquarters 
building in Dubrovnik, Yugoslavia. A Bristol 

Beaufighter Mk X armed with rocket projectiles 
stands behind them.

Right: In this famous photograph, a Beaufighter 
Mk IX from the SAAF’s No 19 Squadron launches 

a rocket attack on the German HQ of occupied 
Zuzenberg, Yugoslavia, in February 1945.

Below: Wearing D-Day invasion stripes, 
Beaufighter TF Mk X, UB-E, NE543, of No 455 

Squadron, fires a deadly salvo of eight rockets. 
This variant was powered by a modified version 
of the Hercules VI engine, designed to give peak 

output at low levels.
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Above: The Mk VI ‘Torbeaus’ started appearing 
in 1943 and in April of that year made the first 
successful attack on enemy shipping in the 
hands of No 254 Squadron. This was the first 
marque that was able to carry a standard marine 
torpedo, a role previously dedicated to the 
Beaufort, the Beaufighter’s heavier and slower 
elder sister. The combination of Beaufighter and 
torpedo was to represent a most formidable 
weapon in the air-sea war.

Right: Like a pack of wolves closing in for the 
kill, no less than 14 Beaufighters circle an 
unfortunate ship, taking it in turns to attack 
during D-day missions. 

Left: Beaufighter pilots of Coastal Command were 
the bane of any German shipping that strayed 
out of protective waters, pressing home their 
deadly attacks at mast height.
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Right: The Beaufighter had a reputation for being 
tricky to handle, especially in low-speed flight, 
but once its crews became experienced with its 
idiosyncrasies they enjoyed its strength and 
surprising manoeuvrability for an aircraft of its 
size. The more powerful engines of later models 
made them even quicker to respond to inputs.

Centre right: The navigator/radar operator of the 
Beaufighter in his lofty perch amidships. The 
aircraft was roomy enough to carry the bulky 
first generation of AI (airborne intercept) radar, 
making it a powerful night fighter.

Below right: In the Far East the Beaufighter 
earned the nickname ‘Whispering Death’. While 
this may have been the result of propaganda, 
there is no denying that the Japanese held a 
great respect for the rocket-carrying RAAF 
aircraft. During 1944-45, Australia built 364 
Beaufighters under the designation Mk 21.

Below: The Bristol Beaufighter filled the need 
for an effective night fighter in the US Army Air 
Forces until an American equivalent could be 
produced. The 414th, 415th, 416th and 417th 
Night Fighter Squadrons received more than 
100 ‘reverse Lend-Lease’ Beaufighters. They 
arrived in the Mediterranean during the summer 
of 1943, achieving the first victory on 24 July. 
Through the summer, they conducted daytime 
convoy escort and strike missions, but thereafter 
flew primarily at night. Although purpose-built 
American P-61 Black Widow night fighters began 
to replace them in December 1944, USAAF 
Beaufighters continued to fly night cover for 
Allied forces in Italy and France until the closing 
days of the war.



Above: After the war, many of the RAF’s 
Beaufighters were converted to serve as target 
tugs, under the designation TT Mk 10 and the last 
example was withdrawn from service in 1960.

Left: The Beaufighter was successful in every 
theatre of operations in which it flew, including 
the Mediterranean. Note the increased dihedral 
of the tail planes of this later model, designed to 
increase stability in its torpedo-carrying role.

Below: RCAF Beaufighter Mk Xs of No 404 
Squadron on the prowl in February 1945. ‘Beaus’ 
were formed into specialised strike wings, with 
a mixture of torpedo-and rocket-armed aircraft 
able to destroy any target at sea.
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A wonderfully evocative image of man and 
machine. The snub-nosed ‘Beau’ was a ‘street-
fighter’, equally at home over land or sea. It was 
highly successful as a heavy strike fighter, as a 
night fighter, in reconnaissance or in the torpedo 
attack role. It became one of the most lethal 
warplanes of its era and one of the most potent 
anti-shipping strike aircraft of the war.

Bristol Beaufighter TF Mk X
Type:  Night/long-range/

 anti-shipping  
strike fighter

Crew:  Two
Dimensions: 
   Length:  41ft 8in (12.7m)
   Wingspan:  57ft 10in (17.63m)
   Height:  15ft 10in (4.83m) 
Weights: 
   Empty:  15,600lb (7,076kg)
   Max T/O:  25,200lb (11,431kg)
Performance:
   Max Speed:  303mph (488km/h) 
   Range:  1,470 miles (2,366km)
Powerplant:  Two Bristol Hercules XVIII 

 radial piston engines of 
1,770hp each

Armament:  Four 20mm cannon in 
 nose, six 0.303in (7.7mm) 
machine-guns in wings, 
one 0.303in (7.7mm) 
Vickers K gun in dorsal 
position, plus one 
torpedo and two 250lb 
(113kg)  bombs or eight 
90lb (41kg) rockets
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One of the greatest aircraft of all time, 
the de Havilland Mosquito was the 
most successful and versatile of any 

of the twin-engined aircraft built in World 
War 2. Conceived as a bomber, the ‘Wooden 
Wonder’ was so fast that its potential as a 
fighter could not be ignored. Even so, few 
could have predicted its rise to near  
mythical status.

The legendary Mosquito began life as 
a private venture by de Havilland in the 
autumn of 1938, intended for use as a fast 
unarmed bomber or reconnaissance aircraft. 
Controversially, the streamlined twin-engined 
aircraft would be built extensively out of 
wooden ply, its fuselage being constructed 
in two halves. The cantilver wing, mounted 
in a mid-position, was to be a one-piece 
assembly that would carry powerful Merlin 
engines in underslung nacelles, into which the 
undercarriage also retracted. The two-man  
crew would sit side-by-side in a cockpit that 
offered good visibility all round. The first 
contract was placed on 1 March 1940, for 50 
DH98 bombers (including prototypes) and the 
name Mosquito was approved. Construction 
of the prototype at Hatfield was constantly 
interrupted while the ‘Battle of Britain’ was 
being fought overhead, but this did not  
prevent W4050 making its maiden flight on  
25 November 1940, with Geoffrey de 
Havilland Jr at the controls. Meanwhile, the 
Air Ministry had lost some confidence in the 
concept of the high-speed bomber, so the 
contract was altered to include 30 fighters. 
Construction of the fighter prototype, W4052, 
was carried out at the secret Salisbury 
Hall facility and necessitated a number of 
production modifications. It was powered by 
1,460hp Merlin 21s, and had an altered canopy 
structure with a flat bullet-proof windscreen. Its 

De Havilland Mosquito

Left: The streamlined contours of Mosquito 
NF IIs from No 264 Squadron at Pedannack. The 
unit had a distinguished career with the type, 
initially flying the NF II before trading them in 
for the NF VI. In 1943 after concentrating on 
night intruder missions, it operated in support 
of Bomber Command attacking enemy night-
fighters. A year later it re-equipped with the 
newer Mosquito NF XIII and carried out patrols 
over the Normandy beaches until it returned 
to night-patrols from western England. By the 
end of the war it was carrying out missions over 
Berlin from Twente in the Netherlands.
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De Havilland DH98  
Mosquito F II
Type:  Twin-engined 
 long-range fighter/attack
Crew:  Two, pilot navigator/
 radar operator
Dimensions: 
   Length:  41ft 2in (13.57m)
   Wingspan:  54ft 2in (16.52m)
   Height:  17ft 5in (5.3m) 
Weights: 
   Empty:  13,356lb (6,058kg)
   Max T/O:  18,649lb (8,549kg)
Performance:
   Max Speed:  366mph (589km/h) 
   Range:  900 miles (1,400km)
Powerplant:  2 × Rolls-Royce Merlin 21 
  or 23 12-cylinder engines 

of 1,480hp each
Armament:  4 × 20mm Hispano Mk V 
  cannons, 4 x 0.303in 

Browning machine guns

impressive armament comprised four 0.303in 
(7.7mm) Browning machine guns housed in a 
solid nose mounting, while four 20mm Hispano 
Mk II cannon were positioned in a compartment 
under the cockpit floor, with the breeches 
projecting into the bomb bay. 

In accordance with its role as a night fighter 
prototype, the aircraft was equipped with 
AI MkIV radar equipment, complete with 
an ‘arrowhead’-shaped transmission aerial 
mounted between the central Brownings, and 
was painted in ‘Special Night’ finish.

Ironically, when the Mosquito first entered 
service with the RAF it was not viewed with any 
great enthusiasm, its non-metal construction 
being regarded as a retrograde step by many. 
However, its aircrew soon discovered that the 
Mosquito was not only blisteringly fast and 
nimble, but also had an enormous capacity 
to absorb punishment. The aircraft quickly 
endeared itself to all those that operated it and 
it was not long before the Mosquito began to 

earn an envious reputation as one of the war’s 
most potent fighters. 

Designated as NF IIs, the Mosquito night 
fighters scored their first kill on 28-29 May 
1942, and in the following three years, racked 
up a score of approximately 600 enemy aircraft 
over the British Isles. They later operated in the 
bomber support role, their task being to defend 
the main heavy bomber streams over enemy 
territory. Of the 466 NF IIs produced, some of 
the later aircraft had day-fighter finish and, with 
the AI radar removed, operated over Malta, 
Italy, Sicily and North Africa from the end of 
1942 onwards.

Operational experience with the Mosquito 
in its day-fighter and intruder roles led to the 
development of the FB VI, a potent fighter-
bomber that came into service during the 
early months of 1943. It had been discovered 
that the Mosquito was able to accommodate 
a much greater warload than that for which it 
had been designed, and thus the Mark VI, with 
a strengthened wing for external loads, carried 
a full complement of cannon and machine-
guns, plus two 500lb bombs in the rear half of 
the bomb bay (the front half containing the 

Below: Paint it black. An early Mosquito NF II 
night fighter with its distinctive ‘arrowhead’-
shaped transmission aerial mounted between 
the central Brownings.

cannon breeches) and two 500lb bombs under 
the wings. As a fighter-bomber the Mosquito 
took part in ‘special raids’, such as the attack on 
Amiens Prison in early 1944, and in precision 
attacks against Gestapo or German intelligence 
and security forces. Second Tactical Air Force 
Mosquitos also supported the British Army 
during the 1944 Normandy Campaign and from 
1943, Mosquitos with RAF Coastal Command 
strike squadrons attacked Kriegsmarine 
U-boats (particularly in 1943 in the Bay of 
Biscay, where significant numbers were sunk 
or damaged). Indeed, the Mosquito excelled in 
all its multi-role duties, including: low-level and 
high-attack day and night bomber; long-range 
photo-reconnaissance; mine layer; pathfinder; 
high-speed military transport; long-range day 
and night fighter; and fighter-bomber. Even 
Luftwaffe Commander in Chief Reichsmarschall 
Hermann Göring was in awe of the aircraft: ‘It 
makes me furious when I see the Mosquito’ he 
said, ‘I turn green and yellow with envy. The 
British, who can afford aluminium better than 
we can, knock together a beautiful wooden 
aircraft that every piano factory over there is 
building, and they give it a speed, which they 
have now increased yet again.’

No fewer than 27 different versions of the 
Mosquito went into service during the war 
years and when the production lines around 
the world (it was licence built in Canada and 
Australia) finally came to a halt, 7,781 examples 
had been built. De Havilland’s faith in the 
‘Wooden Wonder’ had been vindicated.
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Building the ‘Wooden Wonder’
Left: The oval-section fuselage was a frameless 
monocoque shell built in two halves made of 
sheets of Ecuadorean balsawood sandwiched 
between sheets of Canadian birch. Once joined 
together, a covering of doped Madapolam (a 
fine plain woven cotton) fabric was stretched 
tightly over the shell and a coat of silver 
dope was applied, after which the exterior 
camouflage was applied.

Below left: Mosquitos in the final stages of 
construction during 1943 at Leavesden. 
Production here was second only to the main 
Mosquito production line in nearby Hatfield. 
Today the site is better known as the home of 
the Harry Potter movies.

Bottom left: The proven in-line Rolls-Royce 
Merlin engine allowed for a streamlined 
nacelle and provided the Mosquito with its 
impressive speed, unmatched by any other 
fighter when it entered service.

Below: The fuselage had a large ventral 
section cut-out (braced during construction) 
that allowed the fuselage to be lowered onto 
the wing centre-section. After the wing was 
secured lower panels were replaced and the 
bomb bay or armament doors fitted.

Bottom right: The all-wood wing was built as a 
one-piece structure and was made up of two 
main spars, spruce and plywood compression 
ribs, stringers, and a plywood covering. The 
outer skin was covered and doped like the 
fuselage. The wing was installed into the roots 
by means of four large attachment points.
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Top left: A formation of Mosquitos speed their 
way towards a target. The Mosquito could fly 
almost unchallenged over Europe, day or night, 
and deliver attacks from rooftop height. It was 
behind some of the most stunning raids of the 
war – among them the precision operation to  
attack the Gestapo headquarters in Oslo, Norway.

Above left: Mosquito night fighter cockpit fitted 
with its interception radar to the right. This 
example is actually equipped with the  
American-designed AI MkX system that was 
fitted after the war.

Left: Mosquito FB VI UP-G TA122 was issued to  
No 605 Squadron at Coxyde in Belgium on 3 April 
1945. The unit flew Mosquitos from February 
1943 and it continued to operate this type until 
the end of the war. 

Top and right: Another fighter-bomber variant 
was the Mosquito FB XVIII (sometimes known as 
the Tsetse), which was armed with a single under-
nose Molins ‘6-pounder Class M’ cannon. Armour 
was also added within the engine cowlings, 
around the nose and under the cockpit floor to 
protect the engines and crew from heavily armed 
U-boats, the intended primary target of the 
Mk XVIII. Two or four 0.303 (7.7mm) Browning 
machine guns were retained in the nose and were 
used to ‘sight’ the main weapon onto the target.
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Left: Armourers loading the 20mm nose cannons of a Mosquito FB VI. Thanks to their installation in 
the front part of the aircraft’s original bomb bay, access was easy.

Below: Mosquito NF XVII, VY-R DZ302/G of No 85 Squadron as flown by Wg Cdr  
John ‘Cat’s eyes’ Cunningham. He claimed 19 of his 20 victories at night on  
Mosquitos. The night fighter variants of the Mosquito were not always the 
 most aesthetically pleasing, this variant featuring a ‘bull nose’ that  
housed the centrimetric AI Mk VIII radar. 

Above and left: Rocket-armed Mosquito FB VI 
HR405 of No 143 Squadron. Its operational area 
was the Norwegian coast with strikes against 
shipping. Fellow Mosquitos of the RAF Banff 
Strike Wing were in action in the Kattegat on  
5 April 1945. There the Mosquitos discovered a 
convoy of seven ships evacuating troops back to 
Germany. In the ensuing attack a flak ship and 
a trawler were sunk, but one No 235 Squadron 
Mosquito struck a mast and spun into the sea, 
killing its crew. Losses among the embarked 
German troops were heavy.
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Left and right: Arguably the most infamous raid 
that the Mosquito was involved in was Operation 

‘Jericho’, the low-level attack on the Gestapo 
prison in the French town of Amiens. Inside 

its high masonry concrete prison walls were 
held 717 French resistance fighters and other 

political enemies of the German Third Reich. The 
Mosquitos breached the prison walls, completely 

destroying the Gestapo barracks and killing 
most of its soldiers. Nearly 300 French prisoners 

escaped though many were recaptured. The 
mission was flown by 18 Mosquito FB VIs from  

No 464 Squadron RAAF, No 487 Squadron RNZAF 
and No 21 Squadron RAF. Although hailed as a 
success, two Mosquitos were lost in the attack 

and an estimated 100 of the prisoners were killed.

Below: Domain of the night fighter. Mosquitos 
of No 100 Group RAF were responsible for 

the destruction of 257 German aircraft from 
December 1943 to April 1945. Mosquito fighters 

from all units accounted for 487 German aircraft 
during the war, the vast majority of which were 

night fighters
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Japan’s most successful twin-engine 
heavy fighter was the Kawasaki Ki-45, 
poetically named Toryu (Dragon Slayer). 

The Allies were a bit more prosaic in its 
codename for the aircraft. They simply called 
it ‘Nick’. Distinguished by its shark-like nose, 
the Ki-45 was a sleek aircraft that proved a 
menace to raiding B-29s. 

With an eye on the emergence of heavy twin-
engined fighters in Europe, Japan decided that 
it wanted its own ‘Messerschmitt Bf 110’. The 
aircraft that was to become the Ki-45 had a long 
development period and began life as the Ki-38. 
However, this design only reached mock-up 
stage before the Imperial Japanese Army issued 
Kawasaki with a new specification in December 
1937. Work began in January 1938, under the 
control of Takeo Doi and followed standard 
two-engine fighter design for the time. Engines 
were mounted on a low-wing monoplane, 
each engine on either side of the streamlined 
fuselage. Accommodation consisted of two 
personnel seating in a divided glazed canopy. 
The first prototype proved to be disappointing 
as the engines failed to produce their rated 
power and large nacelles caused too much 
drag. Work was suspended on the project until 

April 1940 when the Army decided to revive 
the Ki-45 using the 1,000hp Nakajima Ha-25 
two-row 14 cylinder radial engine, with single-
stage superchargers. At the same time the basic 
airframe was improved to feature a slimmer 
fuselage, a redesigned tail, new wings with 
straight edges (to replace the elliptical wing 
of the prototypes) and smaller engine nacelles 
mounted lower on the wing. The resulting 
Ki-45 Kai solved most of the problems with the 
design, and was ordered into production late 
in 1941 as the Army Type 2 Two-seat Fighter 
Model A Toryu (Dragon Slayer) or Ki-45 KAIa. 
Armament of the base Ki-45 KAIa consisted of 
one forward-firing 20mm cannon, two 12.7mm 
(0.50in) machine guns mounted in the nose 
and a single 7.92mm self-defence machine gun 
in the rear cockpit position, making the Ki-45 a 
most potent adversary.

The Ki-45 was initially used as a long-range 
bomber escort, but it soon became clear that 
it was easy prey for single-seat fighters such as 
the P-40. Nevertheless it excelled in other duties 
and the revised C-model went on to become 
the definitive Ki-45 used for ground-attack, 
anti-shipping and fleet defence. However, 
its greatest strength turned out to be as a 

Kawasaki Ki-45 Toryu
Above: Kawasaki Ki-45 KAIc of the 53rd Hiko 
Sentai, showing the clear influence of the 
Messerschmitt Bf 110 in its sleek design. Note the 
twin obliquely-firing 20mm Ho-5 cannons behind 
the cockpit which were a later addition to the 
type and which represented a serious threat to 
US B-29s.

Right: Despite its fearsome name, the Toryu was 
an easy target for agile single-seat fighters. This 
downed Ki-45AIb carries the scars of an attack 
by Allied fighters and is in the process of being 
stripped of its components, its armamaent 
having been already removed. 

Below: An RAF officer examining a Japanese 
Kawasaki Ki-45 Toryu fighter/ground attack 
aircraft (known to the Allies as a ‘Nick’). This 
was one of a number of aircraft abandoned at 
Kallang Airport, Singapore.
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Kawasaki Ki-45 KAIc
Type:  Heavy long-range 
 fighter/interceptor
Crew:  Two (pilot and radio-
 operator/gunner) 
Dimensions: 
   Length:  36ft 1in (11.00m)
   Wingspan:  49ft 4in (15.02m)
   Height:  12ft 2in (3.7m) 
Weights: 
   Empty:  8,820lb (4,000kg)
   Max T/O:  12,125lb (5,500kg)
Performance:
   Max Speed:  336mph (540km/h) 
   Range:  1,243 miles (2,000km)
Powerplant:  Two Mitsubishi Ha-102 
  14-cylinder air-cooled 

radials of 1,080hp each
Armament:  One 37mm Ho-203 
  cannon in ventral tunnel, 

two obliquely mounted 
20mm Ho-5 cannon in 
fuselage, one 7.92mm 
Type 98 machine gun in 
rear cockpit

Kawasaki Ki-45 Toryu
long-range bomber interceptor and achieved 
particular successes against B-24 Liberators. 
The aircraft’s heavy armament also proved to 
be effective against the B-29 Superfortress raids 
which started in June 1944, though it struggled 
to reach the high-flying invaders. The Ki-45 was 
also transformed into a dedicated night fighter 

in the Ki-45 KAIc model series with obliquely-
mounted 37mm cannon and advanced search 
radar. As the war in the Pacific drew to its 
inevitable conclusion, many Ki-45s were used 
effectively in aerial ramming and kamikaze 
attacks. A total of 1,675 Ki-45s of all versions 
were produced during the war.

Left: The dramatic moment as a Japanese Ki-45 
makes a head-on attack and barely misses a B-29 
of the 29th Bombardment Group during a flight 
over the Marianas Islands en route to mainland 
Japan in 1945. 
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Nakajima J1N1-S Gekko
Type:  Twin-engined 
 night fighter
Crew:  Two
Dimensions: 
   Length:  41ft 11in (12.77m)
   Wingspan:  55ft 9in (16.98m)
   Height:  15ft (4.5m) 
Weights: 
   Empty:  9,877lb (4,480kg)
   Max T/O:  18,043lb (8,184kg)
Performance:
   Max Speed:  315mph (507km/h) 
   Range:  1,580 miles (1,374km)
Powerplant:  2 × Nakajima NK1F Sakae 
  21 radial engines of 

1,130hp each
Armament:  4 × 20mm Type99
  cannons (two upward-

and two downward-firing)

The Nakajima J1N was a versatile 
Japanese aircraft that had four 
distinct lives: long-range fighter, 

reconnaissance platform, night fighter and, 
finally, kamikaze. 

The Nakajima J1N began life as a three-seat, 
daylight escort fighter first flown flown in 1941. 
However, in the two years since the Imperial 
Japanese Navy had requested designs for twin-
engined fighters, Mitsubishi had developed 
the Zero and this superlative fighter had solved 
the bomber escort problem. Subsequently, 
the Navy authorised Nakajima to convert the 
design into a high-speed, long-range, naval 
reconnaissance aircraft. Sweeping changes to 
the airframe, engines, and armament made 
the aircraft more reliable and suitable for the 
new mission. Between April 1942 and March 
1943, Nakajima delivered 54 of the new model, 
the J1N1-C. When US forces first encountered 

Nakajima J1N 
the aircraft during early operations in the 
Solomon Islands they codenamed it the 
‘Irving’ under the mistaken impression it was a 
fighter. However, just as specialist night-fighter 
design had largely been ignored by European 
nations before World War 2, Japan’s similar 
failing left the country without adequate night 
defence when the fortunes of war began 
to turn in 1943. Accordingly, a J1N1-C was 
modified for night interceptor work, with the 
observer’s position behind the pilot removed 
and replaced with two 20mm cannon fixed 
to fire above and to the front of the new 
night fighter at a 30-degree angle. Two more 
cannons were mounted in similar fashion but 
fired downwards. On the night of 21 May, the 
modified ‘Irving’ intercepted and shot down a 
pair of B-17 bombers. This immediate success 
caught the attention of the Naval Staff and 
they ordered Nakajima to begin full-scale 
production. The new interceptor was named 
the J1N1-S Gekko (Moonlight). At this time, 
no one in Allied intelligence circles expected 
the Japanese to field an effective night 
fighter and months passed before anyone 
discovered what lay behind a string of regular 

Below: In service with Japan’s 251st, 302nd and 
322nd Kokutais, the J1N1-S night-fighters proved 
fairly effective against the B-24, but with the 
appearance of the faster and higher Boeing B-29, 
the Gekko was seldom able to make more than a 
single firing attack.

and mysterious losses of both Boeing B-17s 
and Consolidated B-24 Liberator bombers. 
Nakajima concentrated on producing the 
Gekko version of the J1N for the remainder 
of the war. Nearly 500 J1N1 aircraft, including 
prototypes, escort, reconnaissance, and night 
fighters were built during World War 2. A large 
number were also used as kamikaze aircraft in 
the final throws of war.
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It might seem odd to class the Dornier 
Do 217 as anything other than a heavy 
bomber, but in a later reincarnation 

it was converted into an effective night 
fighter that saw considerable action in the 
Defence of the Third Reich.

The Dornier Do 217, itself a development 
of the original Do 17 ‘Flying Pencil’ twin-
engine bomber of Battle of Britain fame, was 
a heavy bomber that performed well, with the 
Luftwaffe. Despite its undoubted qualities, it 
took a big stretch of imagination to envisage 
its use as a fighter, but this is indeed what 
happened. When Germany came under 
increased night-time attack by the bombers 
of RAF Bomber Command in 1941, there was 
a shortage of Messerschmitt Bf 110s and the 
preferred Junkers Ju 88C night fighters to 
combat them. Consequently, it was proposed 
that the Do 217 heavy bomber be adapted 
into an interim night fighter, despite its size 
and weight. Deliveries of the newly converted 
Do 217J-1 night fighters began in March 1942. 
The aircraft were fitted with a new ‘solid’ nose, 
similar to that used by Dornier in night fighter 
versions of the Do 17 and Do 215, with four 

Dornier Do 217J/N 
forward firing 20mm MG FF cannon and four 
7.92mm machine guns. By July 1942, a new 
variant, the Do 217N-1, appeared in the skies 
equipped with the latest powerful on-board 
radar equipment, higher velocity 20mm MG 
151s, and, significantly, two upward firing 
‘Schrage Musik’ 20mm MG151 cannons in the 
rear fuselage. The big Dornier appeared to be 
a very effective night fighter with significant 
hitting power. However it attracted strong 

Dornier Do 217J-2
Type:  Twin-engined, heavy
 night fighter
Crew:  Three
Dimensions: 
   Length:  58ft 8in (18.2m)
   Wingspan:  62ft 4in (19m)
   Height:  16ft 5in (5m) 
Weights: 
   Empty:  20,615lb (9,350kg)
   Max T/O:  29,059lb (13,180kg)
Performance:
   Max Speed:  303mph (487km/h)
   Range:  1,274 miles (2,050km)
Powerplant:  2 × BMW801A 
  14-cylinder radial 

engines of 1,539hp each
Armament:  4 × 20mm MGFF
  cannons, 4 × 7.92mm 

MG17 machine guns,  
2 x 13mm MG131 
machine guns

Below: A rare view of the Dornier Do 217J night 
fighter in flight. Note the nose radar aerials of the 
FuG202 Lichtenstein radar.

criticism from the Luftwaffe. Its crews 
inevitably complained it was too heavy and 
had poor manoeuvrability in aerial combat. 
Nevertheless, the Do 217N-2 night fighters 
were used over a wide area during the course 
of 1943. Perhaps inevitably though, owing to 
its ‘stop-gap’ nature, during the early months 
of 1944 the Do 217 night fighters began to 
disappear from the night skies. Production of 
all versions of the Do 217 night fighter had 
totalled 364 and the type has the distinction 
of being the largest and heaviest ‘fighter’ of 
World War 2.

Left: The ‘J’ version of the Dornier Do 217 was 
powered by BMW801 engines, though its 
performance was berated by its crews.
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From the inauspicious beginnings of 
the flawed Messerschmitt Me 210, 
the Hornisse emerged to become 

Hitler’s favourite bomber destroyer. For a 
short period it was the scourge of US heavy 
bombers raiding Germany, but when the 
long-range Mustang and Lightning fighters 
arrived, the hunter became the hunted. 

The concept of the Me 210 was born 
in late 1937 as a successor to the Bf 110.  
Utilising components of its predecessor, the 
Messerschmitt Me 210 first flew on 5 September 
1939, powered by two Daimler-Benz DB 
601A engines. It proved to be extremely 
unsatisfactory, being difficult to handle and 
suffering from extreme instability. The design 
was improved by deleting the original twin 
vertical surfaces, inherited from the Bf 110, and 
fitting a large traditional vertical stabiliser and 
rudder. Encouraged, the RLM placed an order 
for 1,000 Me 210As in mid-1940, but the aircraft 
continued to handle badly and the programme 
was plagued by a number of crashes, including 
that of the second prototype which broke 
up during dive trials. By 14 April 1942 about 

   Messerschmitt 
   Me 210/410 Hornisse

200 Me 210s had been delivered, but it was 
still patently obvious that only major design 
changes would have any chance of correcting 
the faults and construction was halted. 
However, phoenix-like, the Messerschmitt 
Me 410 rose out of the ashes. A visual 
comparison of the two aircraft would suggest 
that there were very few differences, and this 
was indeed the case. Though essentially a 
straightforward modification of the Me 210, 
the ‘new’ machine was designated the Me410 
to avoid association with its notoriously flawed 
predecessor. What made the Me 410 ‘special’ 
was the introduction of the new Daimler-
Benz DB 603A which offered up 1,750hp each 
through a twin engine arrangement. These 
powerplants were mounted to lengthened, 
streamlined nacelles at each wing, extending 
significantly over the leading edges. The new 
version also included a lengthened fuselage 
and new, automatic leading edge slats, both of 
which had been tested on Me 210s and were 
found to dramatically improve handling. The 
Hornisse (Hornet), as it became known, was 
crewed by two (pilot and dedicated gunner) 

and as a heavy fighter was fitted with two 
20mm MG151 cannons along with two 7.92mm 
MG17 machine guns (mounted in the nose). 
Additionally, a pair of 13mm MG131 type 
machine guns were used in side blister mounts 
(remote-controlled operation) as a defensive 
measure against trailing, intercepting enemy 
aircraft. The bomb load carried could total up 
to 2,200lb of conventional drop stores held in 
an internal bomb bay. The first prototypes of 
the Me 410 flew towards the end of 1942 and 
production began in January 1943. 

The Me 410 proved faster than just about 
every other heavy fighter available to the 
Luftwaffe in 1944, with the exception of the 
He 219 Uhu, which was only available in 
very small numbers. Variations in the Me 410 
family included a variety of fighter-bomber/
reconnaissance forms as well as several 

Above: Designed as a successor to the Bf 110, the 
Messerschmitt Me 210 was essentially a failure, 
hounded throughout its short life by problems 
of instability and performance. However, with a 
bit of modification and new engines, the design 
evolved into the impressive Me 410. 
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Messerschmitt Me 410A-1
Type:  Twin-engined, 
 heavy fighter
Crew:  Two
Dimensions: 
   Length:  40ft 8in (12.4m)
   Wingspan:  53ft 9in (16.39m)
   Height:  12ft 3in (3.7m) 
Weights: 
   Empty:  13,558lb (6,150kg)
   Max T/O:  23,721lb (10,760kg)
Performance:
   Max Speed:  388mph (624km/h) 
   Range:  1,400 miles (2,300km)
Powerplant:  2 × Daimler-Benz DB 
  603A liquid-cooled 

inverted V12 engines
Armament:  2 × 20mm MG151 
  cannons, 2 × 0.3in 

(7.92mm) MG17 machine 
guns and 2 x 0.5in 
(13mm) MG131 machine 
guns firing rearward 
from remote-operated 
turret either side

Centre left: Undergoing evaluation at RAE 
Farnborough in 1944, the captured Me 410A-3 
F6+OK has had RAF roundels and the serial TF209 
applied. The aircraft provided the Allies with 
valuable information regarding the aircraft’s 
capabilities, its strengths and weaknesses. Sadly, 
this machine was scrapped in 1947.

Above left: Another captured Hornisse was  
Me 410B-6 that was fitted experimentally with 
FuG200 radar and a pair of 30mm cannon 
mounted in the nose. Operated by Seenotgruppe 
80, it was surrendered in Denmark in May 1945 
and flown to Farnborough for evaluation.

Left: The programme’s salvation in the shape of 
the first Me 410 prototype, which immediately 
showed the promise that Messerschmitt always 
knew the aircraft had.

proposed and experimental derivatives. One of 
the strengths of the Me 410 was its impressive 
range of 1,400 miles and the Luftwaffe utilised 
this to mount some night raids over southern 
England in the ‘Baby Blitz’ of late 1943 and early 
1944. They were also moderately successful 
against unescorted bombers through 1943, 
with a considerable number of kills against 
USAAF day bomber formations being achieved. 

Right: The cockpit of the Hornisse was compact 
and relatively ergonomic. Note that some of the 
instruments have been annotated with English 
labels, indicating that this aircraft is Me 410A-3 
F6+OK, which was captured by the British after 
its pilot mistakenly landed at Montecorvino in 
southern Italy in November 1943.

However, the Me 410 was no match in a 
dogfight with the lighter Allied single-engine 
fighters such as the North American P-51 
Mustang and Supermarine Spitfire. In early 
1944, the Me 410 formations encountered 
swarms of Allied fighters protecting the 
bomber streams, resulting in the Me 410s 
previous successes against escorted bombers 
now often being offset by their losses. From 
mid-1944, despite being Hitler’s favourite 
bomber destroyer, the Me 410 units were 
taken from Defence of the Reich duties and 
production was phased out in favour of heavily 
armed single-engine fighters as dedicated 
bomber destroyers, with the Me 410s remaining 
in service flying on reconnaissance duties only. 
Total Me 410 production numbered 1,189 units 
before war’s end.
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Like its namesake, the P-61 Black Widow 
was not an aircraft you would want 
to mess with. This creature of the 

night was the largest, heaviest and most 
powerful fighter of World War 2, stalking 
its unsuspecting prey with powerful radar 
before dispatching it with deadly efficiency. 
The aircraft’s menacing appearance and 
slick coat of black paint only heightened its 
mystical status.

The Northrop P-61 Black Widow can trace 
its origins back to the London Blitz when 
the need for a high-altitude, high-speed 
aircraft to intercept the night raids became 
painfully apparent. The British conveyed its 

Northrop P-61 Black Widow
requirements to US aircraft manufacturers, 
including one Jack Northrop. He realised 
that the speed, altitude, fuel load, loiter time 
and firepower requirements demanded a 
large aircraft with multiple engines. Shortly 
thereafter, the US Army Air Corps (USAAC) 
issued a similar requirement and the Black 
Widow was conceived. The resulting aircraft was 
formidable. It featured a long fuselage gondola 
between two engine nacelles and tail booms. 
The unusual cockpit layout placed the forward 
gunner above and behind the pilot, while 
the radar operator was at the aft end of the 
gondola. The fuselage nacelle also housed the 
radar and most of the armament, comprising 

four 20mm (0.79in) Hispano M2 forward-firing 
cannons mounted in the lower fuselage, and 
four 12.7mm (0.50in) M2 Browning machine 
guns in a remote-controlled dorsal gun turret. 
The latter could be fired by the gunner or radar 
operator, or it could be locked forward to be 
fired by the pilot. Engines were Pratt & Whitney 
R-2800-25S Double Wasp 18-cylinder radials, 
producing over 2,000hp. Northrop struggled 
with the P-61 aircraft, by far the biggest 
contract it had ever tackled. Meeting the Army’s 
demanding requirement was a challenge for its 
engineers and development was delayed. The 
first XP-61 prototype finally flew in May 1942, 
with test pilot Vance Breese at the controls. The 
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Northrop P-61 Black Widow

second prototype followed that November and 
had radar installed in April 1943.

Service deliveries started in May 1944, 
when the 348th Night Fighter Squadron 
(NFS) of the 481st Night Fighter Group 
(NFG) received their Black Widows. The first 
P-61A production models were fielded with 
an Army-required Olive Drab/Neutral Grey 
scheme based on previous scientific testing of 

various colour combinations – the ‘Jet Black’ 
covered Widows did not make it out the factory 
door until February of 1944. While the P-61 
was exceptionally manoeuvrable for such 
a large machine, it remained troublesome. 
Nevertheless, the first P-61 kill was recorded on 
30 June 1944, when a Black Widow of the 6th 
NFS downed a ‘Betty’ bomber over the Pacific. 
In Europe, the crews continued training while 
debates raged over the night fighting virtues of 
the Black Widow, the Mosquito, and the Bristol 
Beaufighter. Once the Black Widow did get 
into action, it found success against a variety 
of targets: fighter aircraft, bombers, V-1 ‘buzz 
bombs’, and ground targets. It also carved out a 

widely feared reputation with enemy bomber 
aircrews that flew night missions. 

It was the Pacific Theatre where the Black 
Widow truly made its mark, assisted by its 
exceptional range and powerful radar.  
Japanese fighters and bombers were thin-
skinned for the most part and were no match 
for the firepower of the Black Widow. On the 
night of 14 August 1945, a P-61B of the 548th 
NFS named ‘Lady in the Dark’ was unofficially 
credited with the last Allied air victory before  
VJ Day. The Black Widow might have arrived 
late in the conflict, but it had ensured its place 
in history. Production of the Black Widow 
totalled 706 aircraft of all variants. 

Above: As dusk falls the P-61 embraces the 
night. The P-61 was the first US combat aircraft 
designed from the beginning as a night fighter 
and optimised for air-to-air combat during the 
nocturnal hours.
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Northrop P-61 Black Widow
Type:  Twin-engined, 
 long-range, night fighter
Crew:  Three
Dimensions: 
   Length:  49ft 7in (15.11m)
   Wingspan:  66ft (20.12m)
   Height:  14ft 8in (4.47m) 
Weights: 
   Empty:  23,450lb (10,637kg)
   Max T/O:  36,200lb (16,420kg)
Performance:
   Max Speed:  366mph (589km/h) 
   Range:  610 miles (982km)
Powerplant:  2 × Pratt & Whitney 
  R-2800-65W Double 

Wasp radial engines, 
2,250 hp (1,680 kW) each

Armament:  4 × 20mm (0.79in) 
  Hispano M2 cannon and 

4 × 12.7mm (0.50in) M2 
Browning machine guns 
in remotely operated 
upper turret. For ground 
attack, four bombs of 
up to 1,600lb (726kg) 
each or six 5in (127mm) 
HVAR unguided rockets 
could be carried under 
the wings. Some aircraft 
could also carry one 
1,000lb (454kg) bomb 
under the fuselage.

Above: Northrop P-61B 42-39525 ‘Night take off’ 
of the 548th NFS, Iwo Jima, spring 1945.

Left: Big and menacing, the Black Widow was also 
agile and fast. This YP-61, 41-18882, was one of 
13 pre-production machines that was used by the 
348th Night Fighter Squadron (NFS) at Orlando 
AAB, Florida, to train night fighter crews. 

Right: Adorned with D-Day invasion stripes, a 
trio of P-61s would offer a tempting target for 
enemy fighters. However, the big aircraft was 
surprisingly agile and the Widow’s lethal bite 
could rival anything the enemy had to offer. P-61 
combat operations began just after D-Day, on 
6 June 1944, when Black Widows flew deep into 
German airspace, bombing and strafing trains 
and road traffic. Operations in the Pacific began 
at about the same time.

Above: Black Widow pilot 1Lt Dale Haberman shows off the Japanese flag that marks the victory that 
he and his radar operator Lt Ray Mooney had on 30 June 1944, the very first for the P-61.

Left: Black Widows are manoeuvred down a landing pier having just arrived in the Pacific. The outer 
wing and propellers have been removed for transport. Ten squadrons of P-61s operated in the Theatre 
as the standard night fighter from June 1944.
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Bite of the Black Widow
Below left: Groundcrew inspect the nose-mounted SCR-720 radar scanner, with its dielectric nose cone removed.  
In Airborne Intercept mode, the scanner had a range of nearly five miles (8km). The P-61’s radar operator  
located targets on his scope and steered the unit to track them, vectoring the pilot to the radar target via oral  
instruction and correction. Once within range, the pilot used a smaller scope integrated into the main instrument panel to  
track and close on the target.

Below right: The P-61’s spine-mounted dorsal remote turret could be aimed and fired by the gunner or radar operator, who both had aiming control and 
gyroscopic collimator sight assembly posts attached to their swivelling seats, or could be locked forward to be fired by the pilot in addition to the 20mm 
cannons. The radar operator could rotate the turret to face to the rear, in order to engage targets behind the aircraft.

Bottom: In the oppressive heat of Guadalcanal in June 1944, groundcrew work on the 20mm Hispano cannons in the weapons bay of a P-61A. These 
weapons packed a powerful punch and made short work of the thin-skinned Japanese aircraft.
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Above: Spiders’ nest. An impressive line-up of 
425th NFS P-61s in the Pacific. When the Black 
Widow joined the conflict, Japan was already 
in retreat and offered little offensive threat, so 
there was no need to disperse the aircraft.

Right: A 421st NFS Black Widow beats up the 
airfield with an impressive low-level flypast. In 
the summer of 1944, P-61s in the Pacific Theatre 
saw sporadic action against Japanese aircraft. 
Most missions ended with no enemy aircraft 
sighted but when the enemy was detected they 
were often in groups, with the attack resulting 
in several kills for that pilot and radar operator, 
who would jointly receive credit for the kill.

Below: Weather was as much the ‘enemy’ to P-61s 
as Japanese fighters. The pilot of Black Widow 
‘The Spook’ returned to Iwo Jima after a long 
mission only to find the airfield shrouded in fog. 
Short on fuel, he attempted an approach but 
the aircraft’s wingtip hit the ground causing it to 
land on its belly and slide to a stop. Another P-61 
made three aborted approaches before the pilot 
and his crew decided to bail out. Their empty 
aircraft was later spotted cruising along on 
autopilot and was shot down by another P-61. 

Right: Black Widows of the 548th NFS on the 
prowl over the Pacific in 1945. As the Japanese 
retreated, ‘trade’ for the Black Widow became 
increasingly scarce. One squadron succeeded 
in destroying a large number of Kawasaki Ki-48 
‘Lily’ twin-engined bombers, another shot down 
several Mitsubishi G4M ‘Bettys’, while another 
pilot destroyed two Japanese Navy Nakajima 
J1N1 ‘Irving’ twin-engined fighters. Several 
Pacific Theatre squadrons finished the war with 
no confirmed kills.
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Above: Long in development, the P-61 only saw service in the last year of World War 2. Nevertheless, it 
saw combat in every theatre and is credited with destroying 127 enemy aircraft and 18 German V-1s. 
This aircraft, 42-39684, belongs to the 416th NFS.

Left: Many of the Pacific P-61s were adorned with ‘pin-up’ Widow artwork including 42-39408 ‘Lady in 
the Dark’ and 42-5609 ‘Bat Outa Hell’ of the 548th NFS.

Below: The aircrew of this Black Widow pose alongside their aircraft somewhere in France in 1944, 
giving a good idea of the imposing size of the big fighter. Note the open rear access hatch for the 
aircraft’s radar operator.

Below right: With their distinctive silhouettes highlighted against the Pacific, a pair of Black Widows 
from the 548th NFS venture out in daylight hours to look for prey.

Right: This P-61A in an early olive drab and grey camouflage, would go off to join the 419th Night 
Fighter Squadron which was deployed to the South Pacific in February 1944.
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108 Compressed air cylinders
109 Maintenance platform
110 Ventral antenna
111 FuG 25A (IFF) aerial
112 Service entry hatch
113 Walkway
114 Main electrical compartment
115 Crew escape dinghy
116 D/F loop (homing approach)
117  BlO 30/U fuselage heating and tailplane  

de-icing unit
118 Heating ducts
119 Fuselageframe (No 31)
120 Tail unit control linkage
121 Intake
122 Tailplane construction
123 Aerials
124 Tailfin construction
125 Starboard rudder
126 Rudder tab
127 Rudder control hinge
128 Elevator construction
129 Elevator trim tab

130 Flettner auxiliary tab
131 FuG 220 tail-warning antenna
132 Trailing-aerial tube
133 Tail navigation light
134 Perspex tail cone
135 Tail bumper
136  Fuselage frame (No33)/tailplane attachment
137 Port elevator
138 Rudder tab hinge fairing
139 Port rudder
140 Built-in aerial (port tailfin leading-edge)
141 Tailfin skinning
142 Ventral weaponstray
143 Fuselage frame (No 20)
144 Ventral maintenance hatch
145 Main junction boxes
146 Weapons access hatches
147 Ammunition feed chutes
148 Rear (inboard) 20mm MG151 cannon
149 Forward (outboard) 20mm MG151 cannon
150 Blast tubes
151 Gun sighting/correction hatch
152 Cannon ports

Heinkel He 219

Above: This He 291 was an early A-1 variant assigned to NJG 1. The Uhu took on a very unique external 
appearance and became one of the more distinct Luftwaffe aircraft of the war. Its two-man pressurised 
cockpit was situated at the extreme forward end of the fuselage allowing for excellent vision of the 
oncoming terrain. The pilot and his radar operator sat in tandem, though they were interestingly 
seated in a back-to-back arrangement.

The Heinkel He 219 Uhu (eagle owl) 
has been described as the best night 
fighter of World War 2. The He 219 was 

fast, manoeuvrable, and carried devastating 
firepower. It was the only piston-engined 
Luftwaffe night fighter that could meet the 
fast de Havilland Mosquito on equal terms, 
but it never played a significant role in the 
war because the industry failed to make it 
available in sufficient numbers. 

Development and production of the Heinkel 
He  219 was protracted and tortuous, owing to 
political rivalries between Josef Kammhuber, 
commander of the German night fighter forces, 
Ernst Heinkel, the manufacturer and Erhard 
Milch, responsible for aircraft construction 
in the Reichsluftfahrtministerium (RLM – the 
German Aviation Ministry). The aircraft that 
was to become the He 219 began life in 
1940 as a high-speed, high-altitude bomber 
project under the designation of P1055. 
It was to have ejection seats for the crew 
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1 FuG 212 Lichtenstein C-1 antenna
2 FuG 220 Lichtenstein SN-2 antenna
3 Armoured nose
4 Curved one-piece windscreen
5 Windscreen washer/wiper
6 Handhold
7 Inner armoured glass windscreen
8 Revi 16B gunsight
9  Armoured visor (deleted on late  

production models)
10 Control column
11  Revi 16A-Noverhead gunsight 

(Schrage Musik)
12 Folding headrest
13 Pilot’s compressed-air ejection seat
14 Port instrument console
15 Footholds
16 Crew entry ladder(hinged rearwards)
17 Nosewheel leg

KEY

18 Nosewheel doors
19 Compressed air bottles
20 Nosewheel retraction gear
21 Ejection seat mounting
22 Radar operator’s ejection seat
23 Flare pistol port
24 Hinged headrest
25 Aerial mast
26 FuG 212 radar screen
27 FuG 220 radar screen
28 Fuselage frame (No 9)
29 Port wing root cannon port
30  Forward fuel tank (244 Imp gal/1,110 litres)
31 Fuel filler cap
32 Suppressed D/F aerial
33 Main spar connection joint
34 Flame damper tube
35 Liquid coolant tank
36 Airscrew shaft
37 Airscrew boss
38 VDM constant-speed airscrew
39 Daimler-Benz DB 603E engine
40 Supercharger

41 Oil tank
42 Airscrew de-icing tank
43 Main wing spar
44 Starboard wing heating unit
45 Intake
46 FuNG 101 radio altimeter
47 Starboard navigation light
48 Starboard aileron
49 Wing construction
50 Aileron tab
51 Flap construction
52 Flap actuator
53 Underwing inspection panels
54 Nacelle fuel tank (86 Imp gal/390 litres)
55 Main undercarriage well
56 Inboard flap section
57 Mainwheel doors
58 Undercarriage pivot point
59 Firewall
60 Starter fuel tank
61 Centre fuel tank (110 Imp gal/5OO litres)
62 Fuel filler cap
63 Fuselage frame (No 17)

64  Wing/fuselage aft attachment point
65  Port 20mm MG 151 cannon
66  Wing/fuselage main attachment point
67   Ammunition troughs (300rpg; wing root 

and ventral port rear cannon)
68   Ammunition trough (300rpg; ventral port 

forward cannon)
69  Airscrew de-icing tank
70  Oil tank
71  Engine accessories
72  Engine bearer
73  Daimler-Benz DB 603E engine
74  Liquid coolant tank

75 Controllable radiator gills
76 Airscrew boss
77 VDM constant-speed airscrew
78 Armoured-front annular radiator
79 Flame damper tube
80 Supercharger intake trunking
81 Port wing heating unit
82 Flap actuating jack
83 Aileron control quadrant
84 Landing light
85 Aileron tab control linkage
86 Pitot tube

87 Main wing spar
88 Wing skinning
89 Port navigation light
90 Port aileron
91 Fixed trim tab (port side only)
92 Auxiliary aileron tab
93 Twin mainwheel undercarriage
94 Mainwheel doors
95 Mainwheel leg
96 Starter fuel tank
97 Undercarriage retraction jack
98 Pressure-oil tank (port nacelle only)
99 Nacelle fuel tank (86 Imp gal/390 litres)
100 Starboard undercarriage
101 Rear fuel tank (218Imp gal/990 litres)
102 Fuel filler cap
103 Fuselage frame (N020)
104 Ammunition feed channel
105 Ammunition tanks (100 rpg)
106  Twin oblique-mounted 30mm Mk108 

cannon (Schrage Musik)
107   Electrical supply cables (starboard  

fuselage wall)
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(a first for any aircraft), a fully-retractable 
tricycle undercarriage landing gear system 
(a first for any German aircraft) and a cockpit 
pressurisation system for high-altitude work. 
Additionally, the type was to be defended by 
remotely-controlled defensive gun turrets. 

Heinkel He 219A-7
Type:  Twin-engined,  
 night fighter
Crew:  Two
Dimensions: 
   Length:  51ft (15.5m)
   Wingspan:  60ft 8in (18.5m)
   Height:  14ft 5in (4.4m) 
Weights: 
   Max T/O:  29,900lb (13,580kg)
Performance:
   Max Speed:  385mph (616km/h) 
   Range:  960 miles (1,540km)
Powerplant:  2 × Daimler-Benz DB 
  603E liquid-cooled 

inverted V12 engines
Armament:  4 × 20mm MG151 
  cannons in a detachable 

fairing under the 
fuselage, 2 × 20mm 
MG151s in wing roots, 2 
× 30mm MK108 cannons, 
Schräge Musik (oriented 
65° above horizontal)

Although the design was rebuffed by the RLM 
as being too complex, Heinkel revised it into 
the P1060 when Kammhuber wanted a fleet of 
dedicated night fighters for his new defence 
group. Although the design was again rejected 
by Edward Milch, Heinkel continued private 

Right: Captured He 219A-7 (D5+CL) WrkN310189 
of NJG 3 wearing RAF roundels for evaluation. 
The nose was dominated by a collection of 
antennae giving the Uhu something of a 
fragile appearance. Wings were high-mounted 
monoplanes set just aft of the cockpit and 
featured a straight leading edge, a polyhedral 
trailing edge and slightly-rounded wingtips. 
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Above: Only the P-61 Black Widow shares the  
He 219’s unique status of being designed 
specifically for night operation. Advanced 
features included cannons mounted to fire at an 
oblique angle, the first steerable nosewheel on 
an operational German aircraft and the world’s 
first ejection seats on an operational aircraft.

development of the P1060 and the prototype 
made its maiden flight on 6 November 1942 
and immediately impressed. Following a 
competition with the Ju 88S night fighter in 
early 1943, the Luftwaffe ordered 300 He 219s. 
Production was delayed when RAF raids on 
Heinkel’s Rostock and Vienna-Schwechat 
factories destroyed nearly all of the drawings 
in March and April 1943. A small batch of 
pre-production He 219A-0s was nevertheless 
delivered to I/NJG-1 at Venlo, the Netherlands, 
in April 1943. The He 129 had an auspicious 
baptism of fire when on its first operational 
mission, on the night of 11/12 June 1943, an 
aircraft, flown by Maj Werner Streib and his 
radio operator, downed five British bombers, 
four Halifax and one Lancaster.

Power for the principle He 219A-7 model 
was derived from a pair of Daimler-Benz DB 
603E liquid-cooled inverted V12 inline engines 

delivering 1,900hp each. A maximum speed 
of 385mph was reported, while its operating 
ceiling was near 30,500ft, justifying the use of 
the pressurised cockpit. The improved, longer-
wavelength Telefunken FuG-220 Lichtenstein 
SN-2 radar was fitted, which was not blinded 
by chaff. Equipped with a different but still 
clumsy antenna array, called ‘Hirschgeweih’ or 
‘antlers’, this radar provided detection out to 
4,000m. Any night-fighter was essentially only 
as good as its armament and the He 219 did 
not disappoint. Its armament suite centred 
around four 20mm MG151 cannons situated 
in a ventral fairing. An additional two 20mm 
MG151 cannons were fitted into the wing roots. 
Later versions also had a Schräge Musik gun 
installation, with two MK108 cannon firing 
obliquely upward from behind the cockpit. 
This 30mm cannon was so powerful that three 
of its explosive rounds were enough to bring 

down a heavy bomber like the Lancaster. The 
oblique installation allowed attacks to be made 
on bombers from their vulnerable undersides 
while avoiding defensive gunfire. Schräge 
Musik proved so effective that it became the 
preferred armament of the night fighter aces.

Though a capable aircraft and proven in 
combat, many factors worked against this fine 
machine, keeping the He 219 from achieving 
any level of quantitative usefulness. Its impact 
on the RAF night-time bombing campaigns was 
minimal at best, but offered a glimpse of what 
could have been possible.
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Resembling a Whirlwind on steroids, 
the Westland Welkin was designed 
to counter the threat of high-altitude 

bombers attacking the British Isles. In the 
event, the threat never materialised and the 
aircraft’s raison d’être disappeared, along 
with its production

The definition of the Welkin is ‘the sky of 
heaven’, so naming Westland’s high-flying 
interceptor was the easy part. First conceived 
in 1940, the Welkin was developed in 
response to a perceived threat from 
very high altitude German aircraft, 
most notably the Junkers Ju 86P. This 
reconnaissance aircraft first appeared over 
Britain in the summer of 1940, and proved 

Westland Welkin
impossible to catch. The Air Ministry issued 
specification F.4/40, calling for a cannon-
armed high altitude fighter. Westland had just 
finished development work on the Whirlwind 
and its proposal followed the same basic 
configuration, but with a number of significant 
differences. The most visible feature was the 
enormous high aspect ratio wing, with a span 
on the production aircraft of 70ft (21m). The 
extra wing area also required more stability, 
so the tail was lengthened to provide a longer 

moment arm. The compact but troublesome 
Rolls-Royce Peregrine engines of the Whirlwind 
were also replaced by the more powerful two-
stage Rolls-Royce Merlin Mk76/77. However, 
perhaps the most technologically challenging 
element of the design was a bullet-proof 
pressurised cabin, attached to the wing front 
spar. The armament – four Hispano 20mm 
cannon – was the same as the Whirlwind’s, 
but the Welkin carried the guns in a tray in its 
belly, which facilitated loading. In that position, 

Below: The Whirlwind lineage of the Welkin is apparent. The bullet-proof pressurised  
cockpit was built out of heavy-gauge duraluminium bolted directly to the front of the 

main spar. The cockpit hood used an internal layer of thick perspex to hold the 
pressure, and an outer thin layer to form a smooth line. Heated air was blown 

between the two to keep the canopy clear of frost.
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Westland Welkin F1
Type:  High-altitude,  
  twin-engined long-range 

fighter-bomber
Crew:  One
Dimensions: 
   Length:  41ft 6in (12.67m)
   Wingspan:  70ft (21.3m)
   Height:  15ft 9in (4.8m) 
Weights: 
   Empty:  8,310lb (3,768kg)
   Max T/O:  10,356lb (4,697kg)
Performance:
   Max Speed:  385mph (625km/h) 
   Range:  1,480 miles (2,380km)
Powerplant:  Two Rolls-Royce Merlin  
  76/77 inline piston 

engines of 1,233hp each
Armament:  Four Hispano  
 20mm cannon 

Left: The immense wingspan of the Welkin (some 
70ft) is apparent in this image. The wings were 
so large that the high lift Fowler flaps of the 
Whirlwind were not needed, and were replaced 
by a simple split flap.

muzzle flash was also less likely to dazzle the 
pilot. The Air Ministry accepted the Welkin 
design and issued a new specification (F.7/41) 
for the prototype. This took to the air on  
1 November 1942. Although the new aircraft 
lived up to most expectations, events had 
passed it by. The Germans had failed to produce 
high altitude aircraft in any numbers, reducing 

the significance of the threat. By the time the 
prototype took to the air, a specially lightened 
Spitfire Mk V had shot down a Junkers Ju 86P 
at 42,000ft, reducing the need for a specialised 
fighter. After only 67 production aircraft had 
been completed, the Welkin was cancelled.

Two Welkins served with the Fighter 
Interception Unit based at RAF Wittering from 
May to November 1944, where they were used 
to gain experience and formulate tactics for 
high altitude fighter operations. A two-seat, 
radar-equipped night fighter version known 
as the Welkin NF Mk II for specification F.9/43 
was also developed, but it was not ordered into 
production, marking the end of the Welkin. 
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Inspired by its British namesake, the 
Focke-Wulf Ta 154 Moskito was also of 
wooden construction. But that is where 

the similarity ended. Caught in the centre of 
political in-fighting, the Ta 154 barely had 
chance to enter service before the project 
was cancelled. 

The development of the Ta 154 began in 
the summer of 1942. Originally conceived as 
a high speed wooden bomber, the design 
was reclassified as a night fighter. To counter 
the threat of the British Mosquito, Erhard 

Focke-Wulf Ta 154 Moskito
Milch personally requested a purpose-built 
German answer and selected the 154. In 
fighting within German circles started almost 
immediately, because the RLM and night 
fighter units wanted the He 219. As a result 
both programmes were compromised.

The Ta 154 emerged as a twin design, fitted 
with Junkers Jumo 211F 12-cylinder inverted-
Vee liquid-cooled engines driving three-blade 
propellers. The fuselage was of a most basic 
design with a single rudder element in the tail 
section. A basic landing gear assembly was 

used and as much of the aircraft as possible 
was constructed of wood to counter the low 
supplies of valuable wartime metals. Crew 
accommodations amounted to two, a pilot and 
a radio-operator to his rear. Armament was 
impressive, with twin 30mm MK108 cannons and 
twin 20mm MG151 cannons mounted on either 
side of the fuselage. Additionally, the Ta 154 
Moskito was fitted with a single MK108 30mm 
cannon in the upper part of the fuselage. Work 
on the design proceeded at an impressive pace 
and the first prototype made its maiden flight  
on 1 July 1943, with Focke-Wulf’s experienced 
test pilot Hans Sander at the controls.

Although not quite as fast as was predicted, 
it was felt the aircraft had promise and the 
RLM placed an initial order for 250 of the night 

Below: Ready for its maiden flight, the prototype Ta 154V-1 at Langenhagen airfield in June 1943. The 
Ta 154 was a neat looking shoulder-winged monoplane. It was originally designed with conventional 
tail wheel landing gear, but that was soon changed to a tricycle system, believed to be easier to use on 
night landings. The two Jumo engines were carried below the wings, with the main wheels retracting 
into the nacelles.
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Focke-Wulf Ta 154A-1
Type:  Twin-engined,  
 night fighter
Crew:  Two
Dimensions: 
   Length:  40ft 3in (12.55m)
   Wingspan:  52ft 5in (16.3m)
   Height:  11ft 4in (3.6m)
Weights: 
   Empty:  15,000lb (6,600kg)
   Max T/O:  21,900lb (9,950kg)
Performance:
   Max Speed:  382mph (615km/h)
   Range:  870 miles (1,400km)
Powerplant:  2 × Junkers Jumo 211N  
  liquid-cooled V12 engines
Armament:  2 × 20mm MG151  
  cannons, 2 × 30mm 

MK108 cannons,  
2 × 30mm MK108 
Schräge Musik cannons

Focke-Wulf Ta 154 Moskito
Below: It might have been inspired by the British 
Mosquito, but the Ta 154 did not enjoy an equally 
illustrious career. Classified as a night fighter, 
the design appeared promising until a series 
of delays and losses to the first two production 
aircraft effectively cancelled the project.

fighters. With production gathering pace, 
problems with the bonding of the glue began 
to materialise resulting in the loss of the first 
two production airframes. Then in May 1944 the 
axe fell, both figuratively and physically. Owing 
to its protracted problems and a change in 
requirements, the programme was cancelled.  
It is thought that around 50 had been built at 
this stage (though it could be more) and a  
small number of Ta 154s entered service with 

the night fighter squadrons. The first went to 
NJGr 10 for service evaluation, while I./NJG 3 
received some aircraft late in 1944. The first 
operational sortie came on 19 November 1944.
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As the conflict in Europe drew to a 
close, a powerful new twin-engined 
fighter was preparing to enter  

service with the Luftwaffe. It was unlike 
anything the Allied pilots had ever seen 
before and it had the potential to ravage 
the large bomber formations pounding 
Germany. This innovative machine was the 
Dornier Do 335, the fastest piston-engined 
aircraft of its time. 

What made the Dornier Do 335 fighter 
unique amongst its twin-engined peers in 
World War 2, was its low-drag push-pull engine 
configuration. Powered by a pair of liquid-
cooled engines of 1,750hp, one in the nose and 
the other in the tail, Germany claimed that the 
Do 335 flew at a speed of 474mph (846km/h) 
in level flight at a time when the official world 
speed record was 469mph (755 km/h).

Aircraft designers are constantly seeking to 
maximise engine power and minimise drag. The 

increased power resulting from the adoption 
of a twin-engined layout, is normally partially 
offset by the increased drag and reduced 
manoeuvrability. An alternative arrangement, 
with the two engines mounted fore-and-aft 
in tandem is known as centre-line thrust. 
The obvious benefits of this layout include 
reduced frontal area, an aerodynamically clean 
wing and the elimination of the asymmetry 
problems associated with engine failure. This 
configuration had always appealed to Prof 
Claude Dornier and could be tracked back to 
his early designs. During World War 2 the RLM 
(German Aviation Ministry) wanted to support 
development of push-pull aircraft but initially 
only as seaplanes and bombers. Accordingly, 
Dornier proceeded with a Schnellbomber (fast 
bomber), designated Do 335. However, in the 
Autumn of 1942, Dornier was informed that 
the bomber was no longer required, but that 
the Do 335 was to be redesigned as a multi-

Dornier Do 335 Pfeil
role aircraft capable of duties as a single-seat 
fighter bomber, high speed reconnaissance, 
heavy fighter, and two seat night and all-
weather interceptor. Dornier set to work and 
the prototype Do 335  V-1 (‘V’ for Versuchs or 
experimental) was completed by September 
1943. Aside from its unusual engine layout, 
the design incorporated several other unusual 
features. These included a reversible-pitch 
tractor airscrew, to shorten the rather long 
landing run; a wing leading edge de-icing 
system; hydraulically operated flaps; and 
a tunnel radiator for the rear engine. The 
presence of the rear pusher propeller also 
mandated the provision for an ejection seat 
for safe escape from a damaged aircraft, and 
designing the rear propeller and dorsal fin 
mounts to use explosive bolts to jettison them 
before an ejection was attempted. For a fighter, 
the Do 335 was big and very heavy being 
powered by two Daimler-Benz DB-603 V-12 

Above: Although given the nickname ‘Pfeil’ (arrow) by Dornier test pilots, on account of its speed, 
service pilots quickly dubbed it ‘Ameisenbär’ (ant-eater) because of its long nose. Note the blisters 
added to the cockpit canopy to house small mirrors to improve rearward vision.
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Dornier Do 335A-1
Type:  Twin-engined,  
 heavy fighter
Crew:  One
Dimensions: 
   Length:  45ft 5in (13.85m)
   Wingspan:  45ft (13.8m)
   Height:  15ft (4.55m)
Weights: 
   Empty:  16,314lb (7,400kg)
   Max T/O:  21,164lb (9,600kg)
Performance:
   Max Speed:  474mph (765km/h)
   Range:  Not known
Powerplant:  2 × Daimler-Benz DB 603A  
  12-cylinder inverted 

engines of 1,726hp each
Armament:  1 × 30mm (1.18in) MK103 
  cannon (as forward 

engine-mounted 
Motorkanone), 2 × 20mm 
MG151/20 cowl-mount, 
synchronised cannons. 
Up to 2,200lb (1,000kg) 
bombload

cylinder engines. It was armed with one 30mm 
MK103 cannon (70 rounds were carried) firing 
through the propeller hub and two 15mm 
MG151/15 cannon (200 rounds per gun) firing 
from the top cowling of the forward engine. 
The aircraft was also equipped to carry an 
internal bomb load of 500kg (1,100lb).

After initial handling trials at 
Oberpfaffenhofen, the Do 335V1 was ferried 
to the Rechlin Erprobungstelle for official 
evaluation. Although some snaking and 
porpoising was found at high speeds, the 
Rechlin test pilots were generally enthusiastic. 
They commented favourably on its general 
handling behaviour, manoeuvrability and 
in particular on its acceleration and turning 
circle. However serious flaws also plagued the 
design. The rear engine overheated often and 
the landing gear was very weak and prone 
to failure. Following initial testing, the RLM 
ordered 14 prototypes, ten preproduction 
aircraft with the suffix designation A-0, eleven 
production A-1 single-seat aircraft, and three 
A-10 and A-12 two-seat trainers. On 23 May 
1944, Hitler ordered maximum priority to 
be given to Do 335 production. The main 

production line was intended to be at Manzell, 
but a bombing raid in March destroyed the 
tooling and forced Dornier to set up a new line 
at Oberpfaffenhofen.

By the time the war ended, Dornier had 
finished building as many as 48 Do 335s and 
another nine or so were under construction. 

Plagued by mechanical unreliability and 
lack of aviation fuel, the operational career 
of the Do 335 is rather obscure. Do 335A-0 
and A-1 aircraft are thought to have flown a 
number of operational missions with EK335. 
Some were also used by III/KG 2 in the Spring 
of 1945. French fighter ace Pierre Clostermann 
related an encounter with a Do 335 in April 
1945, during which the German aircraft easily 
outpaced the pursuing Hawker Tempests and 
escaped unharmed. 

Technically innovative, heavily armed and 
possessing a performance which no other 
piston-engined aircraft had ever achieved, the 
Do 335 possessed great potential as a combat 
aircraft, but never got the chance to prove 
itself. Delayed by high-ranking indecision and 
Allied bombing raids, this innovative aircraft 
simply ran out of time. 
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1  Upper rudder trim tab
2  Upper rudder
3   Upper tailfin (jettisonable by means of 

explosive bolts)
4  VDM airscrew of 10.83ft (3.30m) diameter
5  Airscrew spinner
6  Airscrew pitch mechanism
7  Starboard elevator
8  Elevator tab
9  Metal stressed-skin tailplane structure
10  Ventral rudder
11  Tail bumper
12  Tail bumper oleo shock-absorber
13  Ventral tailfin (jettisonable for belly landing)
14  Coolant outlet
15  Rear navigation light
16  Explosive bolt seatings
17  Rudder and elevator tab controls
18  Hollow airscrew extension shaft
19  Rear airscrew lubricant feeds
20  Aft bulkhead
21  Coolant trunking
22  Oil cooler radiator
23  Coolant radiator
24  Fire extinguisher
25  Ventral air intake
26  FuG 25a IFF
27  FuG 125a blind landing receiver
28  Rear engine access cover latches
29  Exhaust stubs
30  Supercharger intake
31  Coolant tank
32  Engine bearer
33   Aft Daimler-Benz DB 603E-1 12-cylinder 

inverted-Vee liquid-cooled engine rated at 
1,800hp for take-off and 1,900hp at 5,905ft 
(1,800m)

34  Supercharger
35  Aft firewall
36  FuG 25a ring antenna
37  Fuel filler cap
38   Main fuel tank (270 Imp gal/1,230 litre 

capacity)
39  Secondary ventral fuel tank 
40   Two (9.9 Imp gal/45 litre capacity) lubricant 

tanks (port for forward engine and starboard 
for rear engine)

41  Pilot’s back armour
42  Rearview mirror in glazed teardrop
43  Headrest
44  Pilot’s armoured ejector seat
45  Clear-vision panel 
46  Jettisonable canopy (hinged to starboard)
47   Protected hydraulic fluid tank (9.9 Imp gal/45 

litre capacity)
48  Undercarriage hydraulics cylinder
49  Oxygen bottles
50  Port flaps
51  Aileron tab
52  Port wing fuel tank
53  Port aileron
54  Master compass
55  Pitot head
56  Twin landing lights
57   Cannon muzzle of 30mm Rheinmetall  

Borsig MK 103
58  Cannon fairing
59  Ammunition tray
60  Windscreen
61  Port control console (trim settings)
62  Control column
63  Twin 20mm Mauser MG 151/20 cannon
64  Ammunition box
65  Forward firewall
66  Breech of nose-mounted MK 103 cannon
67  Engine bearer
68  Forward DB 603E-1 engine
69  MG 151 cannon blast tubes
70  Gun trough

71  Hydraulically-operated cooling gills
72  Coolant radiator (upper segment)
73  Oil cooler radiator (lower segment)
74  VDM airscrew of 11·48ft (3.50m) diameter
75  Airscrew spinner
76  MK 103 cannon port
77  Armoured radiator ring
78  Coolant tank (3.3 Imp gal/15 litre capacity)
79  Exhaust stubs
80  Nosewheel oleo leg
81  Nosewheel scissors
82  Damper
83  Nosewheel
84  Mudguard
85  Retraction strut
86  Nosewheel door
87  MK 103 cannon ammunition tray
88  Collector tray
89  Accumulator
90  Electric systems panel
91  Ejector seat compressed air bottles
92  Rudder pedals
93  Ammunition tray
94  Armour
95  Cannon fairing
96  MK 103 barrel
97  Muzzle brake
98  Ammunition feed chute
99  Starboard MK 103 wing cannon
100  Mainwheel retraction strut
101  Oleo leg
102  Starboard mainwheel
103  Mainwheel door
104  Forward face of box spar
105  Stressed wing skinning
106  Starboard navigation light
107  Wingtip structure
108  Starboard aileron
109  Aileron trim tab
110  Starboard wing fuel tank
111  Aileron control rod
112  Trim tab linkage
113  Oxygen bottles
114  Starboard flaps
115  Starter fuel tank
116  Flap hydraulic motor
117  Starboard mainwheel well
118  Boxspar
119   Compressed air bottles (emergency 

undercarriage actuation)
120  Mainspar/fuselage attachment points

KEY
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Left: Dornier Do 335A-0 VG+PH (Wk Nr 240102). After 
the war this aircraft was shipped to the US Navy’s 
Patuxent River Test Center in 1945 for evaluation. 
In 1974 the decaying airframe was flown back to 
Munich, for a complete restoration by Dornier Aircraft 
at Oberpfaffenhofen before returning to the US where 
it is displayed today at the Udvar-Hazy Center (the 
Smithsonian Air and Space Museum at Dulles Airport), 
the sole remaining example of this unique type.



Top: The cockpit of Do 335A-0 VG+PH was 
streamlined and compact to keep the aircraft’s 
drag to the minimum. Pilots reported exceptional 
flight performance in acceleration and turning 
radius, and docile handling with no dangerous 
spin characteristics. However, they criticised its 
lack of rearward vision.

Above: Because of the obvious dangers of bailing 
out of the Dornier Do 335, the aircraft was one of 
the first to be equipped with an ejection seat to 
propel the pilot away from the rear propeller. 
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Above: After the war, an airworthy A-12 two-seater was flown to Britain and flight tested at RAE 
Farnborough. This aircraft was one of two Dornier Do 335s (the other crashed in France during transit) 
obtained from the USAAF in exchange for 10 FW 190s. On 18 January 1946 it was being flown on a 
test flight when it was seen approaching Farnborough with smoke coming from the underside of the 
fuselage ahead of the rear engine. The aircraft turned and then descended in a shallow dive, crashing 
on the village school at Cove. Six persons on the ground were injured and the pilot, Grp Cpt Alan 
Frederick Hards, was killed.

Left: The choice of a full ‘four-surface’ set of cruciform tail surfaces in the Do 335’s rear fuselage design, 
included a ventral vertical fin–rudder assembly to project downwards from the extreme rear of the 
fuselage, in order to protect the rear propeller from an accidental ground strike on take off.

Below: The Dornier Do 335A-10 and A-12 were dual control conversion trainers, the former having 
DB603A engines and the latter DB603E powerplants. The instructor occupied the second cockpit, 
although without an ejection seat owing to production shortages.
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Grumman F7F-4N Tigercat
Type:  Twin-engined long-range  
 fighter/attack
Crew:  Two, pilot radar operator
Dimensions: 
   Length:  45ft 4in (13.8m)
   Wingspan:  51ft 6in (15.7m)
   Height:  16ft 7in (5.1m)
Weights: 
   Empty:  16,270lb (7,380kg)
   Max T/O:  25,720lb (11,670kg)
Performance:
   Max Speed:  460mph (740km/h)
   Range:  1,200 miles (1,900km)
Powerplant:  2 × Pratt & Whitney  
  R-2800-34W Double 

Wasp radial engines of 
2,100hp each

Armament:   4 × 20mm AN/M2  
  cannon, 4× 0.50in 

(12.7mm) M2 Browning 
machine guns. 2 x 
1,000lb (454kg) bombs 
under wing or 1 x 
torpedo under fuselage

Lean, mean and hungry, the Grumman 
F7F Tigercat was without doubt, one 
of the most powerful and fastest 

piston-engined aircraft to be designed and 
constructed during World War 2. However, 
its war was over before it started as Japan 
surrendered before it saw action. 

Ordered by the US Navy in June 1941, the 
XF7F-1 was Grumman’s second attempt at 
a twin-engine fighter, the first having been 
the unsuccessful XF5F-1 Skyrocket. With the 
new fighter intended for use aboard the large 
Midway-class ships, Grumman engineers 
wanted to create the ‘ultimate’ carrier-based 
aircraft. Although designated as a fighter, the 
Tigercat was heavily armed to perform as a 
ground support aircraft, equipped with four 
20mm cannon and four 0.50in machine guns. It 
was also capable of carrying two 1,000lb bombs 
on underwing stations or one underslung 
torpedo. The fuselage was of the smallest 
possible cross-section and featured a pointed 
nose assembly, single-seat cockpit (initially) 
and conventional empennage. The pilot was 
afforded good forward and above visibility 
though his views left, right and to the rear were 
limited to an extent. The big radial engines 
were slung underneath each mid-mounted 
monoplane wing. The wings themselves were 
hinged outboard of the engines for ease of 

Grumman F7F Tigercat

storage. It was also to be the first carrier aircraft 
to employ tricycle landing gear. First flown in 
December 1943, the XF7F-1 was hurried into 
production to meet US Marine Corps demands 
for 500 of the aircraft to support Pacific 
operations. Deliveries began in April 1944, but 
changes in operational requirements led to 
production delays. With 34 single-seat models 
delivered, production switched to a two-seat 
night fighter, designated the F7F-2N, a total of 
65 of which were built. Grumman then built 
189 F7F-3s, which were similar to the F7F-1, 
but modified with higher rated Pratt & Whitney 
R-2800-34W engines. Further production 
under the original contract was cancelled as 
war’s end drew near, but a separate contract 
produced 60 more F7F-3Ns and 13 F7F-4Ns, 
production ending in late 1946. The first USMC 
unit to convert to the Tigercat was VMF(N)-533 
which arrived in Okinawa with its F7F-2Ns on 
14 August 1945, the day before the Japanese 
surrender. Too late for service in World War 2, 
the Tigercat later performed close air support, 
night fighter, reconnaissance and utility 
missions during the Korean War. Well designed, 
the F7F was one of the fastest fighters of the 
World War 2 era. Unfortunately, its operational 
life coincided with the advent of more powerful, 
faster jet aircraft, rendering it obsolete after 
only a few short years. 

Above: The prototype of the Grumman Tigercat 
photographed in 1943. The F7F was the last 
piston-engined aircraft in Grumman’s long line 
of ‘cat’ named fighters. 
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Designed during World War 2 but 
delivered too late to see service,  
de Havilland’s sublime Hornet took 

up where the Mosquito left off. Although its 
geneology was unquestionable, its piston-
power quickly became archaic and its career 
was to be short-lived.

The de Havilland DH103 Hornet was a high 
speed, long-range fighter, initially conceived as 
a private venture for use in the Pacific theatre 
against the Japanese by both the RAF and RN. 
Major design and development work took place 
during 1943-44 and construction was of mixed 
balsa/plywood similar to that of the Mosquito. 
However, the Hornet differed in incorporating 
stressed Alclad lower-wing skins bonded to the 
wooden upper wing structure. The Hornet’s 
wings were also a synthesis of aerodynamic 
knowledge that had been gathered since the 
Mosquito’s design process, being much thinner 
in cross-section, with a laminar flow profile. 
The Hornet used ‘slimline’ Rolls-Royce Merlin 

Grumman F7F Tigercat De Havilland Hornet
engines with engine ancillaries repositioned 
to minimise frontal area and drag, and had 
propellers that rotated in opposite directions 
in order to eliminate torque. The unpressurised 
cockpit was mounted well forward in the 
fuselage and was housed under an aft-
sliding, perspex blister canopy. Armament 
comprised 4 x 20mm Hispano cannon with 
a total of 760 rounds and the aircraft could 
also carry 2 x 1000lb bombs or up to 8 x 60lb 
rocket projectiles. The first prototype made its 
maiden flight on 28 July 1944 with Geoffrey de 
Havilland at the controls. 

The aircraft entered RAF service with 
No 46 Squadron at RAF Horsham St Faith in 
February 1946 and eventually equipped seven 
squadrons. The Hornet proved the fastest twin 
propeller-driven aircraft ever to see RAF service 
and its pilots considered it a superb aircraft to 
fly. Only the timing was wrong, as the age of the 
powerful piston fighter had come to an end, 
and with it the Hornet.

De Havilland Hornet F1
Type:  Twin-engined long-range  
 fighter/attack
Crew:  One
Dimensions: 
   Length:  35ft 6in (10.82m)
   Wingspan:  45ft (13.72m)
   Height:  14ft 2in (4.32m)
Weights: 
   Empty:  11,292lb (5,122kg)
   Max T/O:  15,820lb (7,176kg)
Performance:
   Max Speed:  475mph (764km/h)
   Range:  1,480 miles (2,383km)
Powerplant:  2 × Rolls-Royce Merlin  
  130/13112-cylinder 

engines of 2,070hp each
Armament:  4 × 20mm Hispano MkV  
  cannons, 2 x 1,000lb 

(454kg) under wing 
bombs
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