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INTRODUCTION

An aircraft of confusion and contradiction. A bomber expected to act as a fighter. A two-seater performing the duties of a single-seater. The Fairey Fulmar swam against the tide, and with it, the men of the Fleet Air Arm (FAA) performed near miracles.

The story of the FAA throughout its history is one of remarkable feats accomplished with little. The Royal Navy’s (RN) air service was ever the poor relation of both the seaborne navy and the Royal Air Force, which had control over it until 1937. The FAA was compelled to fulfil its duty with too few aircraft, aircraft born of compromise and muddle, and whatever could be cobbled together at the time. No machine symbolises these struggles more than the Fulmar.

Yet the Fulmar was the top-scoring fighter of the FAA during the war, typically credited with 112 confirmed victories, nearly a third of the entire service’s wartime total, and a further 80 ‘damaged’ claims. It was generally popular, both with its FAA crews and the test pilots who developed it for them. It saw the FAA through the darkest and most difficult phase of the war.

Despite the Fulmar’s unprepossessing details, it possessed what legendary test pilot Eric ‘Winkle’ Brown called ‘basic rightness’. Its straightforward handling, solidity and forgiving nature inspired confidence, both in the air and on deck. The basic rightness can be attributed to Fairey designer Marcel Lobelle, and to the Fulmar’s main test pilot, Duncan Menzies, and his team.

It is to the memory of Duncan’s youngest son, Peter, that this book is dedicated. I made Peter’s acquaintance early in my research into the Fulmar, when he and his sister Mary Ann Bennett contacted me in relation to their late father, who had a distinguished but little-known career as a test pilot with the Aeroplane and Armament Experimental Establishment (A&AEE) and Fairey.

Had I been more disciplined, this book would have appeared when Peter was still here to see it. I can never repay my debt to Peter for introducing me to his illustrious father’s career, for supporting my work so generously, and for his friendship. I hope, in finally completing this book on the aircraft his father did so much to perfect, that I can honour his memory, too.

A note on measurements

In a book touching upon nautical matters, the terms ‘miles’, ‘miles per hour’ and ‘knots’ have to be handled with some care. World War II British naval aircraft instruments were calibrated in knots, but performance trials and data sheets always used statute miles per hour, so in this book ‘mph’ always means statute miles per hour rather than knots. The usage of statute/nautical miles is a bit more complicated: when at sea, miles means nautical miles; when on land, statute. As in practice the vast majority of uses of ‘miles’ in this book are at sea, I felt it too clumsy to specify ‘nautical miles’ every time. However, for performance figures relating to range and speed, statute miles are always used.

A note on nomenclature

During World War II, and for many years after, the Messerschmitt Bf 109 and Bf 110 fighters were often erroneously referred to as the ‘Me 109’ and ‘Me 110’. The correct names are used in this book, except that ‘Me 109’ and ‘Me 110’ are used in quoted matter to preserve the original text.
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FALSE START – SPECIFICATION P.4/34

In World War II it became commonplace for aircraft designed as fighters to evolve into bombers. It was almost unheard of for the process to run the other way, for very sound reasons. It was easier to add capabilities to aircraft with performance than it was to add performance to aircraft with capabilities. Yet the aircraft that became the FAA’s top-scoring fighter emerged from an RAF requirement for a light bomber.

While it may seem counterintuitive today, it made sense at the time. The P.4/34 came at the end of a period when very-high-performance single-engined light bombers had often outflown single-seat fighters. The Fairey Fox of 1925 was an early example of this phenomenon, followed by the classic Hawker Hart, which spawned fighter variants for the RAF and FAA.

In the early 1930s the RAF began to replace its last generation of biplanes with modern monoplanes. A requirement finally to replace the Hart family was issued in April 1933, resulting in the Fairey Battle, designed by Marcel Lobelle, who had also created the Fox. The Fairey submission promised to exceed the performance required in the specification by a useful margin.

Nevertheless, Air Vice Marshal E.R. Ludlow-Hewitt, Deputy Chief of Air Staff, considered that Specification P.27/32 had moved away from being a true Hart replacement with a focus on high performance and only a small payload. It included a third crew member, allowing for the rear gun to be manned even when navigation and bombaiming tasks were in progress, and a 1,000lb bomb load.

As a result, Specification P.4/34 was raised less than two years later. This aircraft was to be able to dive-bomb and would be capable of army support, but its role was not primarily tactical. In line with RAF strategy it was chiefly intended to attack targets behind the lines.

The two specifications reflected a philosophical tussle within the Air Ministry. Did the advantage lie with a twoman crew and a performance that would make the bomber relatively immune to fighters, but only a 500lb offensive load? Or was the more efficient platform a larger aircraft carrying a heavier bomb load with more effective defence and navigation but at a lower speed?

Fairey and Hawker submitted designs for P.4/34. Fairey’s was a new design by Lobelle that strongly resembled the Battle but was scaled down and had a lighter structure commensurate with the lower payload. In fact, rather than the P.4/34 being developed from the Battle, as is often claimed, the two aircraft proceeded almost in parallel. Following a visit to the USA in the summer of 1934, Lobelle was inspired by the latest stressed-skin cantilever monoplanes he had seen there. The existing P.27/32 design was radically revamped along these lines, while the P.4/34 started in the same vein.

With a similar engine to that of the Battle, a Rolls-Royce Merlin, the smaller Fairey design could be expected to have better performance. In common with the Battle the Fairey P.4/34 was of exceptionally clean form, with a long, slender fuselage of oval section into which a shallow ‘greenhouse’ for pilot and crewmember was neatly faired. The main undercarriage was fully retractable, with the gear legs folding inwards into the wing, and had a wide track, conferring good stability on the ground. The wing was moderately thick, having a NACA 2418 aerofoil section at the root (the last two digits indicating the thickness:chord ratio), tapering to NACA 2409 at the tip. However, much attention was paid to attaining a good surface finish to minimise drag. Hawker’s rival submission, the Henley, was derived from the Hurricane fighter.

The doctrinal arguments continued back and forth, and by late 1935 Chief of the Air Staff Air Chief Marshal Edward Ellington had lost faith in the single-engined light bomber. The main champion of P.4/34, Ludlow-Hewitt, left the Air Staff in February that year and his replacement, Christopher Courtney, did not share his predecessor’s enthusiasm.

Moreover, by now the Air Ministry had placed an order for the Bristol Blenheim, which offered the desired 1,000lb bomb load at 1,000 miles range with a three-man crew, at a comparable speed to that of the P.4/34. The reasons for ordering the smaller type were melting away. The only advantage of the P.4/34 was economy.

Nevertheless, on the last day of 1936 the Air Ministry placed a production order for 350 Henleys. Both companies’ prototypes were nearing completion, and a few more months would have allowed a preliminary assessment of their performance (the Fairey P.4/34 flew in January 1937 and the Henley followed in April). But timing was key. The RAF was committed to matching the on-paper strength of the nascent German Luftwaffe, and rapid build-up was almost more important than the nature of the aircraft ordered. The first production Battle was almost a year late, and while the Air Ministry no longer had any enthusiasm for Specification P.4/34, it represented insurance against failure of the Battle. There was obviously no point in ordering the Fairey design for that purpose, as the company already had its hands full.

As an omen of the ultimate fate of the Henley, however, a ‘kit’ for adapting the aircraft as a high-speed target tug was included in the production contract, to Specification 28/36, though this was initially intended for ‘a limited number of aeroplanes’ and armament and camouflage finish were still to be included.1 By the time the Henley finally went into production, two years later, the Air Ministry required all of the airframes to be delivered as unarmed target tugs.
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The first Fairey P.4/34 prototype, K5099, when it was rolled out at Great West in January 1937 with its original rudder shape. The rudder and ailerons are still in primer.



In the meantime, both companies had continued to build the prototypes ordered. Fairey’s first machine, K5099, was completed at the turn of 1936–37, and Chris Staniland carried out the first flight on 13 January 1937. Despite the RAF declining the type, company testing began at the Great West Aerodrome. A production order might still be forthcoming, perhaps from overseas governments, if the aircraft impressed potential buyers. The second prototype, K7555, arrived in April, first flying on the 19th.

Duncan Menzies was the chief test pilot for Fairey’s northern operation, based at Manchester Ringway, having joined the company from the Aeroplane and Armament Experimental Establishment (A&AEE) in August 1935. He would later become the lead test pilot on the Fulmar. Menzies flew K7555 for 20 minutes on 27 June 1937 at Great West, his logbook merely recording ‘Handling’. It was not clear why he flew the aircraft on this one occasion, especially at a time when the Ringway test pilots were extremely busy testing production Battles, but it might have been to provide a second opinion from a seasoned test pilot.
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Three views of K5099 in flight during manufacturer’s trials in May 1937, showing the aircraft’s underside, topside and landing configuration.



As far as the P.4/34 light bomber was concerned, the vertical tail surfaces were substantially revised after initial testing of K5099, but other than that the aircraft did not need major attention to its design. in May 1937 K5099 went to the Royal Aircraft Establishment (RAE) at Farnborough, returning to Fairey in August. In May 1938 it was flown back to the RAE, where it became a long-standing member of the institution’s stable of aircraft, taking part in numerous experimental programmes.

Handling trials were carried out, which fed into the RAE’s programme of research into modern monoplanes and their general characteristics. The first prototype underwent a comprehensive programme, aspects of which were subsequently used in more specific research, such as a review into stalling published in 1942. This noted that the stalling characteristics of the P.4/34 as it was originally received were as follows:

Flaps up – Wing suddenly drops to about 50° with tendency to spin, rudder alone or rudder and ailerons will raise the wing after the stall.

Flaps down – A wing suddenly drops about 50° and a falling leaf develops. Full rudder will raise a wing after the stall.2
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An air-to-air photograph of the second prototype P.4/34, K7555, by Charles E. Brown



The second aircraft, K7555, went to the A&AEE at Martlesham Heath for short performance trials from 24 September to 11 October 1937. It was powered by a Merlin I driving a de Havilland Type 5000 variable-pitch propeller.

During this period four experienced test pilots amassed 21½hr flying the aircraft in a variety of configurations, including with and without bombs. The test report noted ‘The external surfaces are smooth and polished’.

The highest speed reached during these trials was 283mph at 18,000ft. The maximum rate of climb achieved was 1,285ft/min without bombs and 1,270ft/min with bombs fitted with safety wires. The highest altitude reached with bombs was 26,200ft, and it was estimated that an absolute altitude of around 31,000ft would be possible, although at higher altitudes the rate of climb had fallen to 100ft/min.

Other than a heavy rudder, the controls were considered satisfactory. The elevator was effective and quick in response at all speeds. The ailerons were heavy at speed but effective. The pilots were impressed by the flaps, which could be set at any position between fully open and closed, allowing an adequately steep landing approach.


[image: image]

The second Fairey P.4/34, K7555, at Hendon, taxiing ahead of its rival in the P.4/34 light bomber contest, Hawker’s Henley.



Stalling-test results mostly concurred with the RAE’s findings, although it was still easy to stall both ‘clean’ and with flaps and undercarriage down. The controls were effective down to the stall, though the aircraft was laterally unstable just above stalling speed with undercarriage and flaps down. The test pilots found it would become uncontrollable unless the control column was released, and they sensed that if the control column was pulled back further the aircraft would spin. In short, the P.4/34 was easy to stall, though the aircraft would tend to recover automatically if the controls were released or centred.


[image: image]

An RAE drawing of Fairey P.4/34 K7555 modified with Youngman flaps, demonstrating how they functioned. Trials in August 1940 proved the flaps’ effectiveness, and this arrangement was adopted for the Fulmar’s successor, the Firefly. Fairey also proposed a dive-bomber conversion of the Fulmar fitted with these flaps.



The pilot’s cockpit was roomy and comfortable, and not unduly noisy, while the engine controls worked well and were well placed, apart from the radiator control. In the main the A&AEE seemed happy with the P.4/34, calling for only minor improvements.


[image: image]

In early 1940 K7555 was modified with an innovative landing flap designed by Fairey aerodynamicist R.T. Youngman, which consisted of an external aerofoil that ‘by an ingenious link system can be used in two positions, one giving medium lift and low drag for take-off, the other higher lift and high drag for landing’.



On 11 October 1937 K7555 left Martlesham and joined K5099 at Farnborough for a month, returning to the A&AEE on 12 November before heading back to Fairey. When the P.4/34 prototypes were no longer required for testing in relation to operational use, they both took part in a series of research trials into various aspects of flight.3 Both K5099 and K7555 had relatively long second careers as testbeds. The two P.4/34s quietly continued their research work until they were of no further use, probably being broken up by around 1942.


[image: image]

Diagram of the Youngman Flap from the US patent application of 1938.



In the meantime, things had been looking up for the Fairey P.4/34’s prospects, but not in its designed role nor with the original customer.
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A SEA BIRD FLEDGES

By the end of 1937 it was all but certain that the RAF would not be ordering any Fairey P.4/34 bombers. However, another potential customer had arisen in the meantime, seeking to fill a different role; the FAA required a naval fighter.

The development of naval fighters in the 1930s was almost as confused at a policy level as that of light bombers for the RAF. One of the most significant problems was the RN’s small complement of airframes, which conflicted with a growing number of capabilities that the Admiralty wished to cover. In the 1930s this led to multipurpose aircraft with low performance for their class, and in the case of fighters, a possibility that they would be inadequate against modern opponents. As the focus of potential war shifted towards Italy and then Germany, the state of the FAA’s stable of aircraft was a cause of increasing concern.

In the early 1930s the Admiralty fought Air Ministry indifference against dive-bombing. They had eventually been allowed to order a dive-bomber but had been forced to shoehorn the capability into a fighter specification. The resulting aircraft was the Blackburn Skua. This was ostensibly the FAA’s first monoplane fighter, but it was very much a dive-bomber first and a fighter second. It was to be partnered by the Roc, a turret fighter based on the Skua airframe. The naval and air authorities hoped that the Roc’s powered turret would compensate for the aircraft’s lack of agility, but remained nervous that both types’ speed was too low compared with land-based fighters. The Skua and Roc were ordered off the drawing board in April 1935, but the Skua did not fly until February 1937 and would not go into even limited service until October 1938. The Roc was even later, the first aircraft not joining a front-line squadron until April 1939.

In the same month that the Skua prototype first flew, the provision of fighters was understandably considered ‘An urgent production matter’ by the Admiralty.4

In June 1938 the Admiralty’s new Air Materiel Department warned that the Skua and Roc were already obsolescent and suggested that they should be scrapped, despite the lack of anything to replace them. Had this happened, the FAA would have gone to war with only biplane fighters.

Fairey, as a major supplier to both the RAF and the FAA in the interwar years, watched these debates and realised that in the P.4/34 it had an aircraft that could potentially solve some of the Admiralty’s problems. It could comfortably outperform the Skua and Roc, offered comparable range and load-carrying ability, and had already amassed significant flying time in prototype form. In late 1937, shortly after the A&AEE trials, the company offered an interim carrier fighter based on the P.4/34. The Air Ministry recommended the type to the Admiralty ‘as an insurance against the Roc type proving a failure’.5 The Admiralty agreed to consider it, but only in addition to the Roc rather than instead of it, and the subsequent discussions evidently tried the Air Staff’s patience.

In January 1938 the FAA really wanted a fighter of considerably better performance. The Admiralty drew up a specification, ostensibly around the P.4/34, for an aircraft for simple fleet point-defence and light bombing, with no mention of reconnaissance or escort duties, since it was clear the Fairey aircraft could not be adapted comfortably to fill all these roles. This seemed to be a stratagem by the Admiralty to park the P.4/34 and tender for a completely new aircraft. The Air Member for Research and Development, Wilfrid Freeman, complained that ‘The Admiralty having originally agreed to let us urge the P.4/34 as a reasonably good Fleet fighter, had now put in a specification for the 127 Fleet fighter aircraft they wanted us to order at once, which we could not possibly accept as the Fairey P.4/34 would never be able to fulfil it’.6

In March 1938, despite misgivings, the Admiralty agreed to an order of 127 fighters based on the P.4/34. That month Germany annexed Austria and the prospect of imminent war meant that any available aircraft had to be secured. However, while the Admiralty was not allowed to get its way on an entirely new specification, the Air Ministry made the concession of ordering the Fairey in addition to the Roc, of which 136 were eventually built, rather than instead of it. As it turned out, concerns about the Roc were substantially justified, and it was swiftly withdrawn from front-line service. The need for Fairey’s interim fighter only increased in the meantime.

A design conference was hastily convened that same month, and the parties decided on the required differences from the P.4/34 prototypes. These included a taller cockpit canopy to allow a better view over the nose, and wings shortened to allow them to fold without increasing the space the aircraft would take up in the hangar. The Admiralty wanted an increase in wing incidence so that the aircraft would have a more nose-down trim when landing, but Fairey balked at the amount of redesign work this would entail. The company did agree to lower the tailplane to help move it out of the wing’s wake at high angles of attack and to reduce the chance of the fin and rudder being blanketed during certain manoeuvres.

The Admiralty’s Naval Air Division (NAD) was concerned to ensure the safe behaviour of the aircraft at the stall, and requested either wing slots or an anti-spin parachute. The P.4/34 had not exhibited particularly problematic stall characteristics, but the A&AEE tests had reported that it was ‘easy to stall’ if attempted deliberately. Fairey was concerned by the additional weight this would add, but promised to investigate further.

Chris Staniland flew the altered machine, with 8in removed from each wing, at the Great West Aerodrome on 25–26 March 1938. Many sources state that K7555’s tailplane was raised 8in at this time as well, but photographs do not show any difference. The proposed adjustments to K7555’s tailplane were intended to replicate the change in the wing’s angle of attack, so when the wing alterations were discarded there was no reason to modify the prototype’s tail.

After flying the aircraft on the first day at 7,800lb with the shortened wings, Staniland reported: ‘As far as can be seen this made no difference at all, the machine at this load behaving very well at and around the stall. It has no vicious tendencies and in fact has to be held up definitely if it is required to stall the machine’. The following day he flew K7555 again, this time at 8,514lb, reporting that the behaviour was largely the same, and though it was possible to encourage the aircraft to stall and drop the right wing, it took considerable force to do so, and the aircraft immediately recovered as soon as the controls were released or centralised. In short, it seemed that K7555’s stalling characteristics were adequate and, if anything, better than they had been. This seems to have satisfied NAD, and no additional anti-spin measures were required.

Despite the Air Ministry’s desire to place an order directly, a specification was raised, though it was made clear that it was to ‘define the departures from that aeroplane as well as all other characteristics’, and emphasised that ‘this specification is based wholly on the existing P.4/34’.7 Specification O.8/38 was issued to Fairey on 24 April 1938, requiring a fleet fighter ‘for quick production’. This was followed on 5 May by a production order for 127 aircraft of the type proposed, to be named Fulmar. At the time the FAA’s naming policy was for fighters to be named after predatory birds.

CONFUSED REQUIREMENTS

Even after the resolution of the debate between the Air Ministry and the Admiralty, the final Specification O.8/38 seemed confused. The aircraft was ‘intended for air fighting mainly in the vicinity of the fleet, and shallow dive bombing (in that order)’ with no reference to the reconnaissance, patrol and strike escort roles that would necessitate a second crew member and associated navigation equipment. However, the crew was ‘to consist of pilot and observer’, who ‘should be provided with adequate navigational facilities and as good a view as possible’.


[image: image]

The P.4/34 K7555 with armament installed, comprising an 0.303in gun in each wing (with blast tubes protruding conspicuously from the leading edges) and a pair of 250lb bombs beneath each wing, showing the low-drag recessed bomb carriers. The earlier Fairey Reed propeller has been replaced by a de Havilland variable-pitch airscrew, and a longer radiator scoop has been added. This reduced drag and was incorporated into the Fulmar.



The fighter was to be armed with eight machine guns of 0.303in calibre, the arrangement being based on Hawker’s proposals for the Henley, which were similar to that of the Hurricane. It was to be able to carry 250lb GP (general-purpose) and B (buoyant anti-ship) bombs.

Specified radio equipment included the typical large, long-range R1116 wireless telegraphy receiver and T1115 transmitter for the observer to operate, but also a short-range combined radio telephony TR9 set for the pilot, and a R1110 beacon receiver. This represented a step forward from the radio equipment on the Skua, which had no voice communication.

Navigation equipment included four smoke floats for gauging wind and drift.
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An Air Ministry cutaway of the Fulmar I.



Fairey wished to use the Rolls-Royce Merlin II engine with two-speed supercharger and 100 octane fuel (R.M. 2M), giving 1,300hp for take-off. An alternative was the Merlin H (later designated Merlin VIII) with 1,000hp for take-off on 87 octane fuel. The Air Ministry expressed doubt as to whether the Merlin II would be available, and it was expected that the Merlin H (which had the benefit of being 50–60lb lighter) would later be modified for use with 100 octane, giving an extra 100hp for take-off. The Admiralty decided on the latter, accepting slightly poorer performance.

The requisition required delivery of the first aircraft ‘not later than September 1939 and to continue at the rate of not less than eight aeroplanes per month until the order is completed’.

No prototypes were required, and the first aircraft to Contract No.752200/38 would be the first of the production serial block N1854 to N2016. This reflected both the urgency of the order and the fact that the design was considered essentially the same as the P.4/34, for which two prototypes already existed; K7555 was allocated to the programme, modified somewhat to better represent the naval fighter.

On 8 May 1938 K7555 made an appearance at the Royal Aeronautical Society garden party, by which time it had been fitted with a lengthened radiator scoop similar to that of the Fulmar Mk I. This was known to improve cooling and increase top speed slightly. The wingtips would have been shortened by this time, and a variable-pitch propeller installed. The aircraft had a Merlin RM 2M, a moderately supercharged version of the engine adapted for use with 100 octane petrol, giving its best performance at 7,500ft. Ejectors were fitted to the exhausts, which increased speed by a few miles per hour compared with the earlier stub exhausts that exited straight out from the side of the aeroplane.


[image: image]

The Fulmar’s test flight team: Sam Moseley, left, Albert Eyskens, right, and leader Duncan Menzies, centre.



Fairey began tooling up for production. While the P.4/34 prototypes had been built at Fairey’s southern workshops at Hayes, Fulmars would be constructed at the company’s newer factory at Heaton Chapel, near Stockport. All Fulmars were to be built here, and a large number would return for reconditioning or modification. This meant that test flying would be carried out by the Ringway-based team led by Duncan Menzies, rather than the Great West team under Chris Staniland. Menzies and his two deputy test pilots, Sam Moseley and Albert Eyskens, would play significant roles in the development of the Fulmar.

By mid-1938, however, Stockport was heavily occupied building Battles after substantial delays; the first production Battle was delivered over a year late.


[image: image]

Seen at the Brussels Air Salon in August 1939, K7555 displays its lengthened radiator intake scoop to advantage. It is now fitted with a rotol variable-pitch propeller similar to that used on the Fulmar I.



In the UK the Fulmar was gradually creeping towards production. Duncan Menzies flew P.4/34 K7555 at Great West Aerodrome on 14 June 1939, taking part in stall-handling tests after the aircraft had its wings modified. The aircraft was recorded in Duncan’s log book as the ‘P.4/34 Fulmar’. K7555 continued to undergo minor modifications. At the Brussels Aero Show in July 1939 it displayed a new Rotol propeller and blunt spinner very like that adopted for the Fulmar.

Menzies flew K7555 to Ringway on 3 August; a 40min flight at 10,000ft. The aircraft remained there for six days, probably to help familiarise the test pilots before production Fulmars started to appear. Menzies returned it to Great West on 9 August, with Sam Moseley in the back seat, then both hurried back to Ringway in the company’s de Havilland Hornet Moth.

According to the original schedule the first two aircraft should have been completed around this time for manufacturer’s trials. There was no sign of them. The Stockport test pilots were still neck-deep in production Battles, with each carrying out multiple check-out flights on newly delivered airframes every day. If Menzies and his team had expected to have Fulmars to test soon, they were to be disappointed.

A month later the German military invaded Poland, leading Britain and France to declare war on Germany. The first Fulmars were supposed to be delivered to the FAA that month. In fact, even the first two hand-built machines were months from completion.
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Observer Corps recognition 3-view of the Fulmar I issued in late 1940. Recognition guides emphasised the low aspectratio of the wings, the long, slim fuselage and the pointed nose with radiator beneath.



During a discussion on naval fighter policy in January 1940, the Director of Air Materiel reported that ‘The Fulmar was three months behind time, and quantity production would not begin before April, 1940’, and that this ‘could not be accelerated’. The meeting did at least conclude that the Fulmar, ‘With its large endurance, powerful armament and speed of 260–270mph should prove a valuable weapon’, adding ‘It could be used for reconnaissance and for the maintenance of patrols at sea which would give it opportunities of attacking faster aircraft’.8

CHANGES AND DELAYS

The first Fulmar, N1854, Fairey construction number (c/n) F.3707, was not ready to fly until the beginning of 1940, at least three months after deliveries to the FAA were supposed to have commenced. As the definitive Merlin VIII was not available, it flew with a Merlin RM 3M, a modified Merlin III with a maximum throttle altitude of 7,500ft.
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An illustration of the Fulmar’s exit routes and emergency equipment from the type’s Air Publication.



The most significant visual difference between the adapted naval fighter and the prototype bombers centred on the forward fuselage and cockpit. The fuselage was deepened at the front of the cockpit to make the slope of the nose greater, to allow an improved view for deck landings. The windscreen and canopy were also taller, enabling the pilot to raise the seat to see better over the nose. This in turn led aft to a taller ‘greenhouse’ for the rear crew member. The addition of a higher enclosure for the crew can easily be seen in Fulmars as a prominent ‘cap’ sitting atop the original P.4/34’s fuselage monocoque.

Early drawings indicate that the Fulmar was intended to have a slightly raised ‘greenhouse’, but by the time the design was finalised a fairing was added to smooth the canopy into the aft fuselage, forming the stowage for the emergency dinghy and potentially cutting drag, albeit at the expense of the view rearwards. The space between the fore and aft cockpits was also skinned over, the hydraulic header tank now occupying the space behind the pilot’s head.
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The Fulmar cockpit, from the Pilot’s Notes.

1. instrument lamp; 2. air temperature gauge; 3. flap indicator; 4. reconnaissance flares firing push switch; 5. ASI correction card holder; 6. undercarriage and deck hook indicator; 7. clock; 8. reflector gun sight; 9. fire extinguisher push switch; 10. fuel contents gauge; 11. rate-of-climb indicator; 12. intercommunicating speaking tube; 14. turning indicator; 15. engine-speed indicator; 16. instrument lamp; 18. oxygen regulator meters; 19. radiator thermometer; 20. oil temperature gauge; 21. starboard instrument lamp dimmer switch; 22. cartridge starter re-loading control; 23. boost pressure gauge; 24. oil pressure gauge; 25. compass deviation cardholder; 26. slow-running cut-out control; 27. rudder trimming tab (BIAS) indicator; 28. brake pressure gauge; 29. elevator trimming tab (BIAS) indicator; 31. primary controls locking clips; 32. combined undercarriage position indicator and ignition switch; 33. hydraulic pressure gauge; 34. landing lamp switch; 35. boost cut-out control; 36. sliding hood release; 37. reflector gun sight dimmer switch; 38. engine starter push switch; 39. master switch for engine starting; 40. airspeed indicator; 41. artificial horizon; 42. altimeter; 43. direction indicator; 44. gun fire control pressbutton; 45. deviation cardholder; 46. brake operating lever; 47. compass; 48. control column; 50. rudder bar foot pedals; 103. camera gun firing switch; 104. camera unit wedge plate; 109. de-icing pump.



The most significant structural change was the introduction of folding wings, at that time a sine qua non for the FAA, necessary to maximise space in an aircraft carrier’s hangar. In fact some of the newest carriers had lifts that were too small to take aircraft without folding wings, notably Ark Royal and the first three Illustrious-class carriers. Fairey had limited experience with folding wings on stressed-skin monoplanes; the solution was idiosyncratic and evidently derived from biplane practice. Each mainplane swung backwards from a hinge on the outer end of the centre section. To allow the mainplane to fold closer along the fuselage, a portion of the trailing edge folded forwards to lie flat on the upper surface.
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Duncan Menzies’ log book, showing the entry for the first flight of N1854 on the afternoon of 4 January 1940.



At 3.10pm on 4 January 1940 N1854 took to the air from Manchester Ringway Airport in the hands of Duncan Menzies. That first flight lasted 20min and revealed rudder instability at high speed. Menzies made three more flights in N1854 before a remedy, an increase in mass-balance, was applied. The first flight with the revised rudder took place on 16 January. These early flights were all relatively short, lasting between 10 and 45min, and were evidently spent exploring the Fulmar’s performance and handling.


[image: image]

Two views of the first Fulmar, N1854, as rolled out at Ringway in January 1940, in the FAA ‘S1E’ colour scheme, with black port and white starboard wing undersides.



The final inspection conference took place on 7 March, when the Admiralty studied N1854 and requested a number of small modifications to production aircraft relating to the first aircraft’s cockpit layout, gun installation and ground equipment, and also asked for armour protection covering a 15-degree angle off the fore-and-aft axis.

Although the FAA had expected to have at least 24 Fulmars by the beginning of 1940, it so far had none, as the first machine was still with the manufacturer. The second aircraft, N1855, was not ready to fly until April, by which time the FAA should have had at least 48 aircraft, according to the schedule agreed in May 1938. Even a revised schedule of August 1939 anticipated the first aircraft being delivered to the FAA in November, with two more in December and 30 received by the end of April.
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The second Fulmar, N1855, at the A&AEE, Boscombe Down, for Service trials, with yellow undersides to indicate its prototype status.



The second Fulmar, N1855, was first flown on 6 April, again by Menzies, who took the aircraft up to 11,000ft. Now that the second Fulmar was available, more specific testing could begin. With N1854 acting as the ‘baseline’ aircraft against which alterations could be compared, N1855 was used to explore different aspects of the aircraft’s design and construction, for example ‘Chassis, elevator, rudder’ and ‘reversal of lateral trim’, while a ‘special airscrew’ and revised ailerons were trialled.9 On 19 April N1855 was dived up to 435mph from a height of 16,000ft with the aid of the special airscrew. On 22 April Menzies tested revised ailerons on N1855, and on 26 April an airscrew constantspeed unit.

Meanwhile, N1854 continued its general test flights, remaining in the same configuration since the modified rudder was fitted.

On 27 April N1855 was cleared for delivery to the A&AEE at Boscombe Down, and Menzies delivered it there on 3 May. After a few weeks N1854 joined it there to push on with Service trials, and N1858 soon followed, after no more than a couple of flights at Ringway. Menzies himself took part in some of the A&AEE trials, including spinning, with weight at the forward c/g limit and 10 per cent aft of the aft limit.

It was still the so-called ‘Phoney War’ period at this point, and, despite the urgency, industry was not yet on an emergency footing. There was time for a certain amount of frivolity. During one of the delivery flights Menzies took a detour to show off the Fulmar to family members. Michael Simpson, brother of the postwar test pilot Duncan Simpson, who was a small boy at the time, recalled:

In the early months of WW2 he let Grannie know that he was going to pay a visit in a Fulmar, by coming up the Strath, and circling round the Bonfire Hill. So Susan and I were taken up to the top of the Bonfire Hill by Grannie Menzies at the stated hour, and, sure enough, there he was – the front cockpit open with the cover slid back, circling (I kid you not) almost near enough to chat to us!10

During the ‘Phoney War’ Fairey still had one eye on exports. A letter from Menzies to his wife reveals that a planned tour of Greece was in prospect and included the Fulmar. A couple of weeks after the May 1940 German invasion of France and Belgium, Menzies wrote: ‘Greece is off and so alas is my cruise with the Fulmar. It is a pity but it can’t be helped’.11

PRODUCTION FULMARS

With the production-specification Merlin VIII, N1858 demonstrated a maximum speed of 246.5mph at 9,000ft. The engine of N1854 was modified to run on 100 octane petrol, which allowed boost to be raised to +9lb/in sq for short periods. This gave a maximum speed of 255.5mph at 2,400ft, and a performance similar to that of N1858 at higher altitudes.
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The first Fulmar, N1854, during its flight-test programme in the hands of Duncan Menzies in 1940. The fuselage roundel has been changed to red-white-blue following a regulation change.



The A&AEE trials of N1854 and the other two Fulmars were generally satisfactory, no major problems being encountered. A report of November 1940 indicated that ‘The aeroplane is easy and pleasant to fly’, also noting that ‘the aeroplane is easily manoeuvrable at its top speed’. However, it went on to say that the Fulmar ‘cannot be said to be very manoeuvrable in comparison with a Hurricane, mainly because of the heaviness of its ailerons in the dive ... In comparison with present day fighters the Fulmar has a low top speed. The rate of climb and ceiling are both low for a fighter.’

Despite the Fulmar’s performance being somewhat short of Admiralty expectations, in March the Air Ministry agreed to order a further 200, along with 240 Merlin VIIIs and associated equipment, at a cost of £3,000,000. The end of April saw the flight of the first ‘proper’ production Fulmar, N1856. Menzies refers to it as ‘1st production’ in his log book, and Fairey Affairs called it the ‘First of the Production Trials machines’.12

This aircraft and the next, N1857, had originally been ordered to be delivered as floatplanes. As late as 1940 the Admiralty required all naval types to be designed with a removable float chassis to enable them to operate from catapult ships. Drawings were produced in February 1938 for a conventional floatplane chassis similar to that developed for the Swordfish. By the time the Fulmar appeared, however, there was a wider debate about float undercarriages. The requirement was dropped in the rush to bring the Fulmar into service, amid a shift in thinking at the Admiralty. In June 1940 Capt R.M. Ellis, the Deputy Director Naval Air Division, wrote that ‘the requirement for conversion to floatplane which inevitably introduces such complications and additional weight has as far as possible been taken out of the Staff Requirements of FAA a/c’, noting that the Fulmar had ‘no provision for conversion to floatplane’.13

Also at this time, Fairey was once again looking to capitalise on its design work and the establishment of a production line by proposing a dive-bomber version of the Fulmar for the RAF. This was to be fitted with a powered turret in the aft cockpit and to be capable of carrying four 250lb bombs on underwing carriers, with non-retractable Fairey-Youngman flaps acting as dive brakes. The initial drawing was prepared at the end of May, and modifications were made the following month, but the idea progressed no further. (Fairey tried again with this idea as late as February 1943, the Fulmar this time being fitted with bellows-type dive brakes, but once again the Ministry of Aircraft Production rejected it summarily.)

By the end of June new production Fulmars were coming off the Fairey production line every few days. Just over six weeks after the completion of N1856, three early-production Fulmars were delivered to 806 Naval Air Squadron (NAS) to begin to work-up with the aircraft alongside its Skuas.

The pace of trials was high at this point, both at Fairey and at the testing establishments. The Fulmar was already significantly later than originally planned, and it was even more imperative for it to attain operational status. April saw the FAA heavily engaged following the German invasion of Norway. Losses of all aircraft types were higher than had been anticipated pre-war. While the Skua performed better than anyone had expected, its limitations were all too apparent. Moreover, it had gone out of production the previous December, so there were no more replacements available. The Roc had, predictably, proved a complete failure, and the Gloster Sea Gladiator single-seater hastily adopted as an interim measure had in its own way been almost as flawed. Indeed, the lessons of the Norwegian campaign appeared to favour long-range two-seat fighters over short-range single-seaters.

If the Admiralty thought that the worst was behind them now that production Fulmars were beginning to come off the line, they were to be disappointed. In May, when Lord Beaverbrook took over responsibility for aircraft production and the Air Ministry’s carefully constructed long-term plans were discarded in favour of a short-term numbers game, Beaverbrook prioritised five types, all RAF aircraft. Consequently resources, labour and materials were with-drawn from all other types, and the FAA once again found itself at the back of the queue.

On 20 May the Director of Air Materiel (DAM), Capt Slattery, wrote to the Fifth Sea Lord, Vice-Admiral C.G.G. Royle, bypassing the normal channels. Slattery had been told by the Air Ministry on the 17th that Fairey, then building not just the Fulmar but the new Albacore torpedo aircraft for the FAA, ‘would not be interfered with’. Three days later the Admiralty learned that this promise was worthless. Slattery received a telephone call from the managing director at Fairey ‘to say that they were being informed by many of their subcontractors that they would not be able to keep their promises as they had been instructed to give absolute priority to work in connection with certain Royal Air Forces types’.14 Slattery explained that ‘the Fleet Air Arm will be most seriously affected in respect of the Fulmar which is just commencing production, but which is still held up for a few items’.

The First Lord of the Admiralty, A.V. Alexander, wrote to Beaverbrook, saying: ‘I wish to bring to your notice the question of the Fulmars. I am informed that this type is already six months late on the original forecasts given to the Admiralty. At the moment the Navy have no eight-gun fighters in service.’ Alexander reminded Beaverbrook ‘before your recent decision on priorities, the Fulmar enjoyed the highest priority. I should be glad if you could accord the Fulmar equal priority with the five RAF types which have been given first priority’.15 Beaverbrook responded: ‘As to Fulmar and Albacore priorities. We shall do all we can for you now.’ A few lines later it became clear that ‘all’ was effectively nothing: ‘As things stand at present, the indications are that the priority decisions I have already taken do not do enough to meet the hourly need of the RAF in battle. And I may have to put even more effort into two out of the five first priorities [the Hurricane and Spitfire] at the expense of the rest.’ There was no recognition of the hourly needs of the FAA in battle.

On 1 June Winston Churchill weighed in, writing to Beaverbrook: ‘I regard it as of very great importance that the production of Fulmars be kept going.’16 His request, too, seems to have fallen on deaf ears, as in November Churchill complained to Alexander that ‘the Fleet Air Arm is not expanding properly either in men or machines’, and suggested that Lord Beaverbrook should help in this matter. Unfortunately, although the matter was discussed by the Defence Committee, ‘the point seems to have been dropped’.17

The Fifth Sea Lord wrote to the Admiralty Board in June, stating:

The pre-war conclusion has been confirmed that for normal and general functions of Fleet Air Arm Fighters, the two-seater type should be retained in preference to the single-seater alternative. Orders have been placed accordingly for two-seater fighters to meet the full estimated requirements. A two-seater eight-gun fighter, the ‘Fulmar’, with a top speed of 260–280mph is now coming into quantity production. This, as a stopgap, was converted out of the Fairey P.4/34 light bomber design, and ordered before the war.18

Royle’s assertion that the Fulmar was capable of ‘260–280mph’ reflected the experience of testing at the time – just. N1855 had attained 265mph at 7,500ft, but in service condition the Fulmar Mk I was significantly slower. The official data sheet for the Mk I published in July 1941 gave a top speed of just 246mph at 9,000ft.19

In June 1940 the first deck-landing and take-off trials were conducted on the brand new armoured fleet carrier HMS Illustrious, using Fulmar N1856. Although conditions allowed only four landings to be made, two by an A&AEE pilot and two by a pilot from the FAA’s Service Trials Unit, 778 Naval Air Squadron (NAS), the results showed that the Fulmar had sufficiently good deck-landing qualities. The take-off was found to be good, albeit with a slight tendency to drift to the left. The aircraft proved to be very easy to land on deck, as the pilot’s view and the aircraft’s controllability were both good, although there was a certain lateral instability at low speeds. Perfection was not necessary; the FAA needed the Fulmar in the fight.

THE P.4/34 AND THE DANISH NAVY


At last, in October 1938, there came a minor boost for Fairey, which finally gained an international customer for the P.4/34. That month the company signed a contract for the Orlogsværftet (Danish Naval Dockyard) in Copenhagen to build twelve P.4/34s under licence for the Marinens Flyvervæsen, the naval air service.

The Marinens Flyvervæsen was no less affected by confusion over the nature of combat aircraft roles in the late 1930s than the RAF and FAA. The purchase originated from Admiral Asger Grandjean requesting new fighters to replace the service’s obsolete Hawker Nimrod biplanes. These were, however, single-seat aircraft principally intended as interceptors. According to Royal Danish Navy historian Niels M. Probst:

The provision of a credible air defence was obviously considered prohibitive, and, based on a logic that seems difficult to understand today, the Chief of the Naval Command, Vice Admiral Hjalmar Rechnitzer, now ordered Grandjean to investigate the possibilities of purchasing bomber aircraft.

The choice fell on the English [sic] Fairey P.4/34, a light two-seat bomber with an extremely respectable top speed of 465km/h for this type of aircraft. This aircraft never entered English service, but by 1938 Fairey had set about developing it into a two-seat naval fighter, the successful Fairey Fulmar. In reality, the choice thus represented a compromise between Rechnitzer’s and Grandjean’s views. In October 1938 a contract was concluded with the Fairey factory for the licence-building of 12 aircraft, and in November with Rolls-Royce for the supply of 16 1,030hp Merlin II engines. For Orlogsværftet. However, it must have taken time to adjust to the modern monocoque construction that was in question here. None of the aircraft, which were to have been designated LM 1, were completed when work stopped on 9 April 1940.

The Danish LM 1s were to have been armed with four 7.7mm machine guns and one 20mm Madsen cannon, indicating the compromise between the bomber and fighter roles. Probst added: ‘Faced with the adversaries the Air Force could expect to meet, the aircraft was thus well suited
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