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PREFACE

For some the appeal of the Mazda RX-7 might have been immediate. For me, it was more of a slow-burner. My first awareness of the car probably came with Autocar’s 1992 Road Test Year Book (infamously edited by a young James May to spell a message with the ‘drop capital’ that started the first sentence of each test summary, leading to his dismissal…), where that year’s RX-7 road test was summarised. The magazine was rapt by the car’s beauty – though its uninspiring image of a silver car on an overcast day did the shape little favours – and described it as a ‘fantastic but flawed alternative to a [Porsche] 968’, awarding it four stars out of five.

The seminal Gran Turismo game series on the PlayStation watered that seed, though even then I don’t recall being especially obsessed by the RX-7, which was simply one of hundreds of fascinating and largely inaccessible cars you could drive in virtual form. Early images for Gran Turismo 3 on the PS2 depicted the RX-7 again, and it was hard not to take note given the spectacular step up in graphical fidelity, but my interest was still at just a simmer.

It was probably my ownership of the smaller Mazda MX-5 that really ramped up my interest in its more serious sibling and then, during the 50th anniversary celebrations of Mazda’s rotary engine in 2017, the chance to drive an early UK car and a late Japanese import, finally making the connection between those photos and pixels and the real thing. Three years later, on a beautiful late-summer evening in Germany driving more of Mazda’s historical models, word spread that Mazda UK was selling off its Vintage Red FD RX-7. Sensing I wouldn’t get another chance, I struck a deal with Mazda and the car was mine.

You’ll see that red RX-7 throughout this book, and while, true to the car’s reputation, the journey hasn’t always been easy, it’s certainly been enlightening. The stunning styling has never been a mystery to me, but experiencing that twin-turbo rotary engine and the car’s finely honed handling – made so famous from games, movies and television shows – has been a pleasure. Every generation of RX-7 feels special in fact, and whether you’re an owner past or present, or are hoping to find an RX-7 of your own in future, I hope this book does justice to the car’s story, significance, and driver appeal.

Antony Ingram, Northamptonshire, 2025




TIMELINE

1920, January Toyo Cork Kogyo Co., Ltd is incorporated in Hiroshima, Japan

1927 Company renamed Toyo Kogyo Co., Ltd

1931 Toyo Kogyo Co. constructs new factory to produce the Mazda-Go autorickshaw

1945, August The US drops an atomic bomb over Hiroshima during the Second World War, destroying the city, but the Toyo Kogyo factory is relatively unscathed

1945, December Mazda-Go production restarts

1946 Engineer Kenichi Yamamoto joins Mazda

1951 German engineer Felix Wankel begins work on his rotary engine at NSU

1957 Wankel produces the first true rotary engine to his own design

1960 Mazda builds its first passenger car, the R360

1961 Yamamoto discovers the Wankel rotary engine and persuades Mazda to license the technology

1963 The 250cc Wankel-engined NSU Spider is launched, the west’s first rotary-engined production car

1964, September Mazda presents a prototype of the rotary-powered Cosmo at the Tokyo Motor Show

1967, May Production of the Cosmo 110S begins in Hiroshima, Mazda’s first rotary-engined passenger car

1970 Mazda begins development on a new sports car, the RX-7, aimed primarily at stimulating demand for its cars in the US market

1978, March The Savanna RX-7 goes on sale in Japan

1978, August US customers get their first taste of the RX-7

1979, summer The RX-7 hits Europe and the UK market

1981 Mazda revises the RX-7. VIN plates now start with ‘FB’, by which the generation is colloquially known

1981, summer Mazda begins work on Project 747, the second-generation ‘FC’ RX-7

1983 The Savanna RX-7 Turbo is launched in Japan with a 163bhp turbocharged ‘12A’ engine

1984 The RX-7 gets another round of revisions for certain markets, including a new 13B engine

1985 Production of the first-generation RX-7 comes to an end, and the second generation begins

1985, October The second-generation RX-7 debuts at the Tokyo Motor Show

1986 Mazda begins work on the third-generation ‘FD’ RX-7

1986, March The FC RX-7 goes on sale in the UK market

1986, August Special light-weight ‘Infini’ RX-7 goes on sale in Japan

1987 Work begins on the styling of the FD RX-7

1988 The RX-7 range is updated with the launch of a new Cabriolet, which arrives alongside the Turbo model in the UK

1988 Mazda’s board greenlights production of the third-generation RX-7

1989, February Another revision to the RX-7 is launched at the Chicago Auto Show, with mechanical improvements from the Infini and more power for the Turbo

1991 Mazda launches luxury ɛ̃fini brand in Japan

1991, June Mazda wins the 24 Hours of Le Mans with the 787B, becoming the first Japanese manufacturer to win the historic endurance race

1991, October The third-generation ‘FD’ RX-7 is launched, and production begins in Hiroshima

1991, December The FD RX-7 goes on sale in Japan, marketed through Mazda’s ɛ̃fini brand

1992 Global FD RX-7 sales begin

1996 Mazda withdraws the RX-7 from sale in the UK and US, but sales of a newly revised model continue in Japan and Australia

1997 Mazda shutters its ɛ̃fini brand, with all subsequent home-market RX-7s marketed under Mazda branding

1999 The RX-7 is updated again, offering a 276bhp engine option, with Japan now the only market

2002 Production of the third-generation RX-7 comes to an end


CHAPTER 1



TOYO KOGYO TO MAZDA MOTOR CORPORATION

Peer into the centre console of the Mazda MX-30, the electric and rotary range-extended crossover, and you will spot an unusual material for a modern auto-motive interior: cork.
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Cork used in the Mazda MX-30’s centre console is a nod to the company’s heritage.
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Mazda’s home of Hiroshima from above.



The detail is a nod to the origins of the Mazda company itself. Incorporated on 30 January 1920, in the city of Hiroshima, company founder Jujiro Matsuda made use of the region’s abundance of cork trees to develop and produce compressed cork board as an insulating material popular with the local shipbuilding industry.
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Toyo Cork Cogyo Co. Ltd in a 1920 illustration.



First known as Toyo Cork Kogyo Co., Ltd, the factory was shortly devastated by a large fire, and during the rebuilding process, Matsuda – who earlier in his life had moved to Osaka as an apprentice blacksmith, and started a metal casting company – refocused the company’s efforts on machinery production.
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A quintet of Mazda-Go delivery trikes on a promotional ride in 1936.



The company became Toyo Kogyo Co., Ltd in 1927, and in 1931 constructed a new factory in Fuchu, to the east of Hiroshima to produce powered vehicles. The company’s first automobile would be the Mazda-Go. A three-wheeled autorickshaw using a 482cc single-cylinder engine, the Mazda-Go took its name from the company’s founder, and was marketed and sold through Mitsubishi, whose three-diamond logo adorned each Mazda-Go’s fuel tank. It became enormously popular, and in 1934 the italicised Mazda script became a company trademark, updated in 1936 with a stylised three-line design, with peaks representing Hiroshima’s mountains for the ‘M’ in the middle of each line.

The outbreak of war saw Mazda switch to military production, primarily armaments, before Hiroshima was devastated by the atomic bomb dropped over the city on 6 August 1945 – by cruel coincidence, on Jujiro Matsuda’s 70th birthday. Matsuda miraculously survived the blast, thrown from his chauffeur-driven car but just outside of the area of total annihilation. Even more miraculously, the Toyo Kogyo factory was also spared, protected from the full force of the bomb by the city’s hilly topography.
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Mazda-Go production restarted after the war, helping to rebuild the devastated Hiroshima.



Production of the Mazda-Go restarted just four months after the bombing, in December 1945, and helped the now US-occupied Japan, and Hiroshima in particular, rebuild following the war. Matsuda died in 1952, aged 76, but the company continued producing the autorickshaw until 1959 when it was replaced by the enclosed K360, which was joined the following year by Mazda’s first passenger car, the R360.
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The K360 replaced the Mazda-Go as the brand’s delivery truck.
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The bubble-like R360 quickly became a market leader in the kei-jidosha class.



Built to kei-jidōsha ‘light automobile’ regulations introduced in 1949 to stimulate car ownership in postwar Japan, the R360’s neat styling, frugal four-stroke V-twin engine and optional semi-automatic transmission made it an instant hit. With production soon ramping up to 2,000 vehicles per month, Mazda sold 23,000 in the car’s first year – two-thirds of the entire kei-car market at the time. Production of the R360 and K360 continued until 1969, the former handing over to the Carol (introduced in 1962) and the latter to the Porter (around since 1961) as Mazda’s primary kei car and truck lines.
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The rotary-powered RX-3 was among the first international success stories for Mazda.



Mazda would not begin exporting cars to Europe and the UK until 1967 through tiny numbers of enterprising imports, UK sales officially beginning in 1969 with the rotary-powered R100, priced at £1,649. US imports started the following year with another rotary car, the RX-2. This opened the floodgates for other models, from the pretty Luce-based Mazda 1800 in the UK, to 1971’s RX-3 in the US market – precursor to the RX-7 covered in this book.

Ford acquired a 24.5 per cent stake in Mazda in 1974, continuing a partnership that had begun in 1971 when the American company began marketing Mazda’s B-series pickup as the compact Courier in the North American market. The two would share several truck platforms and as the 1980s dawned, several cars too, with the Familia forming the basis of the Ford Laser and the Probe coupé. Toyo Kogyo Co., Ltd finally became the Mazda Motor Corporation in May 1984, opening a production plant in the USA in 1987, which would go on to produce the MX-6 coupé, the Ford Probe, and later cars like the Mercury Cougar, Mazda 6, and even the mid-2000s Mustang.
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The 1989 Mazda MX-5 has become the world’s best-selling roadster.



While the bread and butter of Mazda’s range has always been its mainstream models, the brand quickly expanded its sports range at the start of the 1990s. It introduced the MX-5 in 1989, whose instant success spawned a roadster renaissance in the 1990s, while 1991 heralded not just the third generation RX-7, but also the 1.8-litre V6-powered MX-3 coupé (aimed at the likes of the Honda CRX) and the second-generation MX-6, also V6-powered in contrast to its turbocharged predecessor. There was even a kei-class sports car; in 1992, through its Autozam brand and co-developed with Suzuki, Mazda launched the AZ-1: a tiny sports coupé with gull-wing doors and a mid-engined layout.

The Mazdaspeed brand also grew in the final decade of the 20th century, bolstered by the brand’s success in the 1991 Le Mans 24 Hours. Mazda offered (in its home market at least) Mazdaspeed upgrades for virtually every model, and in the 2000s began offering full road cars, first with the 2003 Mazdaspeed Protegé, then the 2004 Mazdaspeed MX-5 Miata for the US market. The lineup culminated with the 2006-all-wheel-drive Mazdaspeed 6, and the 2007 Mazdaspeed 3, both badged MPS in the UK.

Following the 2008 global financial crisis, Ford began to divest from Mazda, reducing its stake from a high of 33.4 per cent in 1995 to only 3 per cent in 2010, before selling its remaining shares in September 2015. Mazda is today entirely independent – a rarity in the modern automotive market – though is still involved in partnerships with several other companies, from rebadging Suzuki kei-jidōsha in the domestic market, to the very latest all-electric Mazda 6e, developed in conjunction with China’s Changan Automobile.

Today Mazda has followed the rest of the industry in primarily fielding a range of crossovers and SUVs alongside its more conventional Mazda 3 hatchback and the MX-5 sports car – to do anything else would make little commercial sense. But from the brand’s Kodo design language, to its cars’ sense of quality and keen driving characteristics, Mazda’s cars are far from being anonymous. The prospect of another generation of rotary sports car is never far away either – and that is something you can guarantee no other company can offer.


CHAPTER 2


FELIX WANKEL AND THE ROTARY ENGINE

RX is Mazda-speak for rotary, and while there are those who would swap out an RX-7’s twin-rotor engine for a high-revving 4-cylinder or a brawny American V8 without a second thought, the resulting cars are not really RX-7s any longer, merely Mazda sports cars powered by something far less interesting than what could fairly be described as one of history’s most successful failures.

Born in 1902, Felix Wankel developed an interest in engineering at an early age, leaving school at seventeen to work in a local printing shop, ostensibly to be closer to the big machines and in lieu of the apprenticeship his family was unable to afford. His engineering skills were self-taught (the doctorate bestowed upon him in 1969 by the Technical University of Munich was honorary), and Wankel quickly developed an interest in engines, with combustion vehicles quickly becoming a familiar sight on Germany’s roads.

At this time, he also developed an interest in rotary valve engines – a combustion engine without reciprocating pistons to turn up and down motion into a rotational one. Several engineers had devised their own variants of the technology as far back as the steam age, convinced that its benefits – lower vibration and mechanical stress, better balance, reduced mechanical complexity and a more compact design – would see it replace piston engines, but few had managed to make it work.
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Felix Wankel created the first true rotary engine of his own design in 1957.



Wankel realised that sealing was critical to the effectiveness of rotary engines, and his experiments led to him being drafted by the Nazi party to develop rotary valves for military applications, such as torpedoes, and automotive companies including BMW and Mercedes-Benz. In 1951, Wankel was headhunted by Neckarsulm-based NSU Motorenwerke to develop his rotary idea further, and the company set up the dedicated Wankel-NSU, where he created a 100cc supercharger, which boosted a 50cc engine from 1.6 to 13bhp, and then in 1957, the first true Wankel rotary engine: a 29bhp, twin-rotor 125cc engine.

A later 250cc unit was fitted into an NSU Prinz for testing, culminating in 1963’s NSU Spider: generally considered the West’s first Wankel rotary-engined production car. The pretty two-door Bertone-penned convertible was based on the NSU Sport Prinz coupé and featured a 996cc single-rotor engine producing 50bhp at 5,000rpm – not bad at all when a contemporary Austin-Healey Sprite made a gruff 46bhp from its 998cc 4-cylinder BMC A-Series engine.
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The rotary engine as presented in the NSU Ro80.



Enamoured with the Wankel engine’s behaviour, NSU ended production of the Spider after 2,375 units, to make way for its next project: the Ro80. The four-door saloon launched in 1967 was one of the most advanced cars anywhere in the world, with low-drag styling that would not have looked out of place two decades later, a semi-automatic three-speed gearbox, inboard brakes, fully independent suspension and, of course, a 995cc twin-rotor Wankel engine developing an impressive 113bhp.

This engine was both the Ro80’s making and its downfall. While Wankel had understood back in the 1920s that sealing was critical to a rotary engine’s functionality, perfect sealing was still theoretical rather than practical, and rapid wear of the seals on each tip of the rotor caused poor sealing and reduced performance. Customers made use of NSU’s generous warranty policy in their droves, and dire financial straits led to NSU being acquired by Volkswagen in 1969.
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Citroën experimented with rotary engines first in the M35 prototype…
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…and then in the production GS Birotor, identifiable by its wider track and blistered arches.



NSU was far from the only company to struggle with Wankel’s engines. Citroën had also licensed the technology in 1967 and produced two vehicles using the technology. The first was 1969’s M35, a two-door fastback coupé derived from the already unconventional Ami 8 family car. Unusually, the M35 was not sold, but offered only to loyal Citroën clients to receive their feedback – similar to later experimental electric cars such as the GM EV1 and BMW ActiveE. Its 49bhp 498cc single-rotor engine gave it vastly better performance than the Ami, and the car featured an alarm at 7,000rpm to remind drivers to change gear.

Feedback was apparently positive, as in 1973, Citroën then made a rotary car available to the general public, in the form of the GS Birotor. As the name suggested, this used a twin-rotor engine now making 106bhp, far more powerful than any of the flat-four powered models. If it suffered the same reliability issues as the Ro80 though, few ever got to find out. Its launch coincided with the 1973 oil crisis, and the car’s high pricing and profligate appetite for fuel meant Citroën sold only 847 cars. Much like the fate of NSU, the rotary was one of many poor financial decisions made by Citroën that led to it being absorbed by Peugeot’s PSA group in 1975.
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Rotary-powered Mercedes-Benz C111 on a 64-hour record attempt at Nardò in 1976.



Another to have licensed Wankel rotary technology was Daimler-Benz, but perhaps wisely the German brand never pushed the technology beyond the prototype stage. Its experiments were best represented in the C111, a series of experimental mid-engined sports cars between 1969 and 1979, the first of which used a 3.6-litre three-rotor Wankel engine. This was followed by the C111 II in 1970, using a 4.8-litre four-rotor, before Mercedes dropped its rotary technology and turned to diesel and later V8 power for subsequent C111 prototypes.
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The Mazda Cosmo was previewed at the 1964 Tokyo Motor Show.



While NSU and Citroën struggled, though, and Mercedes was merely experimenting, Japan’s Toyo Kogyo – Mazda – had been experimenting with rotary technology since licensing it in 1961, and following the debut of a prototype in 1964, in 1967 introduced its first rotary production car, the Cosmo 110S.
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Entry into the 84-hour Marathon de la Route proved the Cosmo’s reliability.



Like several of its contemporaries, Toyo Kogyo was relatively new to building cars – the first Mazda road car was the R360 kei-jidōsha minicar of 1960 – and looking to rapidly build its reputation through motor sport and big-ticket sports cars. While the Cosmo was never destined to become a big seller, Mazda was determined to prove the reliability of its dainty 982cc twin-rotor coupé, and just a year after launch, entered a pair of the cars in the 84-hour Marathon de la Route at Nürburgring circuit in Germany.

With the odds stacked against Mazda, the race was surprisingly smooth sailing. Experienced hands carried both cars most of the way through the race, running fourth and fifth behind a pair of Porsche 911s and a Lancia Fulvia, but a mechanical failure in the 82nd hour, unrelated to the engine, pitched one car off the road. The other made it to the finish in fourth place, after more than 6,000 miles of flat-out driving, proving Mazda, and its rotary engine, could compete at the highest level.


[image: image]

Pretty R100 coupé was the first high-volume production rotary from Mazda.



Just a few months earlier, in July 1968, Mazda launched its first high-volume production car with a rotary engine, in the shape of the Familia-based R100, before variations of its rotary designs spread to almost every model in the maker’s range. It would continue to sell rotary cars in a near-unbroken run until the Mazda RX-8 bowed out in 2012. Felix Wankel died in October 1988, having surely witnessed both the highs and the lows of the engine he designed – even if, with no driving licence, he never got to experience the engine directly.

HOW IT WORKS

To appreciate the operation of the Wankel rotary engine, we must understand how it differs from the much more widely utilised ‘Otto cycle’ four-stroke reciprocating piston engine.

At its most basic, a four-stroke piston engine comprises a rotating crankshaft to which a piston is attached via a connecting rod, offset from the shaft’s centreline on a crankpin. The piston sits inside a cylinder with ports to admit intake air and expel combustion products, access to which is opened and closed off by valves.

During the four-stroke ‘Otto’ combustion cycle, the intake valve (its movement driven by a camshaft, typically synchronised to the crankshaft by gears, chains, or a belt) opens and the piston goes down, drawing in air that has either been pre-mixed with fuel, or is mixed in the cylinder head in a direct injection engine. This is the ‘intake’ part of the four-stroke cycle.

‘Compression’ is next, with the intake valve closing, sealing the fuel-air mixture in the cylinder, as the piston comes back up and compresses it. This is followed by ‘expansion’, where the fuel-air mixture is ignited by a spark plug in the cylinder head, causing a rapid expansion of hot gases that pushes the piston and connecting rod down, motion translated from a linear action into rotational motion at the crankshaft, which is used to drive the car.

As the piston comes back up, you get the ‘exhaust’ stroke, with the exhaust valve now opening and the spent combustion gases being pushed out. As the piston returns to the top of the cylinder, the exhaust valve closes, and as it begins to move down again the intake valve once again opens, repeating the process. Thus you have the four-stroke cycle: intake, compression, expansion, exhaust – sometimes colloquially referred to as ‘suck, squeeze, bang, blow’.
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The components of the modern single-rotor engine used in the Mazda MX-30: 1) Side housing 2) Rotor housing 3) Injection and ignition components 4) Side housing 5) Stationary gear 6) Rotor 7) Eccentric shaft.



In a Wankel rotary engine, the same combustion process takes place, but many of the components are rather different, and several parts of the four-stroke cycle take place simultaneously as the three faces on the curved triangular-shaped rotors are not constrained by a constant up and down motion.
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The spinning rotor pulls air and fuel into the chamber.



Here, the engine’s combustion chamber is a hollow oval shape with intake and exhaust ports on one wall, and a spark plug on the other. This sits between flat side plates, with a shaft running through the middle, which features an eccentric lobe around which the aforementioned curved triangular rotor spins, the offset motion being a little like a child twirling a hula-hoop around their waist. At each point on the triangle there is a rotor tip seal to close the tolerances between the rotor and housing, vital for combustion.
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The fuel-air mixture is compressed.



As the rotor spins, it uncovers the intake port, where it draws
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Druckumlauf-Schmierung,
Micronic-Olfilter im Hauptstrom
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