	2
	
	



University of Wales Trinity Saint David
Wales Institute of Science & Art

[image: A close-up of a sign

AI-generated content may be incorrect.]

Development of the Ford 4 cylinder
Academic and Laboratory skills (ACHA40320)






Dylan Edge
2501613
November 2025

	
	
	




	
	
	



Introduction
This report will cover the introduction and development of the Ford four cylinder into motorsport, starting with the Ford Kent Crossflow, which had such an impact on the world of racing, aiding legendary Formula 1 drivers such as Ayrton Senna and Nigel Mansell on their road to victory. The successes in different disciplines, such as Formula Ford, will be discussed, alongside key changes and advancements in the creation and improvement of the four-cylinder engines produced by Ford, through the years 1967 to 2025, and a conclusion will be reached as to whether the Kent Crossflow engine directly led to the modern EcoBoost being created.

Contextual information
Ford first introduced the Kent Crossflow as a revolutionary design in 1967, consisting of exhaust and intake valves on opposing sides, a short stroke and a cast iron block. The 1600cc engine created a legacy for its simplicity, reliability and ability to create well over 100hp from such little displacement. Next came the CVH which came with overhead cams, however, was used less so in motorsport and more so for production cars such as the Ford Escort and Fiesta in the eighties and nineties. The next development was the Ford Zetec, developed with Yamaha, featuring an all-aluminium dual overhead cams design. Next came the Duratec, from 2006 onwards, which was lighter and higher revving than the Zetec, available in 1.6 or 1.8 litre configurations. Finally, the most recent version of the Ford four cylinder, the EcoBoost, a similar engine to the Zetec and Duratec, however in smaller 1000cc and 1600cc designs, turbocharged and directly injected. In terms of literature, articles from the likes of Matt Stone, Auto Evolutions and Scholar Engines will be referenced.



Discussion
The Ford Kent Crossflow
The Ford Kent Crossflow was introduced in 1967, with a revolutionary design of placing the intake and carburettor on one side of the engine, and the exhaust on the opposite, allowing air and fuel to flow more freely, meaning an overall more powerful, reliable, and efficient engine. Furthermore, the engine came with overhead valves, a cast iron block and was produced in variable displacements from 940cc to 1600cc. The Crossflow’s reliability, efficiency and tuneability meant that it remained in production for decades, even being used in Formula Ford up until 2002, 35 years after its initial debut. 
Ford also used the Kent Crossflow most famously in cars such as the mk1 and mk2 Escorts, the Cortina and the Capri, showcasing its wide diversity of use, and popularity among both the manufacturer and the customers, due to its dependable performance and ease of maintenance. As for motorsport, the Ford crossflow engine became a staple in rallying, dominating events such as the RAC rally with the mk1 and mk2 Escorts. “The crossflow engine became the foundation for Formula Ford,”[footnoteRef:31017] a grassroots level form of single seater, open wheel racing, which became a crucial stepping stone for many drivers that went on to achieve great success in formula 1 such as Ayrton Senna, Nigel Mansell and Jenson Button. With the engine’s stock success, tuning companies such as Cosworth developed modifications to further increase its power output beyond standard figures, extending its legacy. [31017: The Ford “Kent” Engine: Four Cylinder Domination since 1959, The Garagista, Ken Anderson, November 2025
] 
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CVH
The CVH was the main evolution bridge between the Kent Crossflow and the modern EcoBoost engine and was brought in to directly replace the Kent Crossflow in cars such as the mk3 to mk5 Escorts and the early Fiestas. This however coincided with the declining popularity of the Escort partly due to the change in engine, but also the switch from a rear-wheel-drive powertrain to a front wheel drive, and a car that was described as dull and understeery. The engine itself featured overhead cams, a cast iron block, and an aluminium head, with a hemispherical combustion chamber to maximise engine efficiency[footnoteRef:22621], in a time where engine emmision regulations were beginning to become stricter. These engines did not see much motorsport as they were seen as unrefined and were unable to overcome their predecessors, the Kent Crossflow. [22621:  MotorCar, Ford CVH Engine, November 2025] 


Zetec
[bookmark: _Int_M7KmI9Dr]The Zetec, produced by Yamaha and Ford under the “zeta” project directly replaced the CVH Engine, and had a number of improvements over the CVH, most notably being the 16-valve head and Dual Overhead Cams[footnoteRef:12274] , which vastly improved the tunability and emissions of the engine. Despite the CVH seeing minimal motorsport, the 1.8l Zetec was introduced into Formula ford in 1993 and was used up until 2005, where it was replaced. Cosworth was also involved in the tuning of the 2.0l Zetec engine for its use in Formula Ford, Rally and in some select Kit cars, making it a high revving, naturally aspirated version. They also aided in Ford’s Formula one program, where the V8 was also deemed a Zetec, although the two engines shared very little similarity in terms of configuration, materials and power figures. The Ford Cosworth Zetec had a significant impact on rally at grassroots levels and junior rallying due to its relative affordability and reliability through stages. Overall, Fords primary production four cylinder is starting to stray from its roots as a simple, reliable, lower displacement engine, due to its introduction of more modern technology such as the dual overhead cams and 16 valve head, as well as being available in up to 2.3l, however it is still holding a grasp in motorsport, largely thanks to Formula Fords growth and popularity, and its success in rally. [12274:  Zetec History, FiestaTurbo.com, AdrianFRST, November 2025] 


Duratec
The Ford duratec was a reiteration of the Ford Zetec, with many similarities, however it was more refined, through weight savings of up to 90kg[footnoteRef:3461], emissions, modernity, heat dissipation and efficiency[footnoteRef:21079], making it the ideal replacement for Formula Ford, and other disciplines that preciously used the Zetec, as it could make equal power of 140-160 horsepower, with the possibility to make more, using smaller displacement figures, 1.6l compared to Zetec 2.0l, and therefore more space to work on the engine when fitted in a car. Therefore, as previously mentioned, the Duratec replaced the Zetec in Formula Ford in 2006 as well as many amateur and junior rally teams opting to make the switch. The engine also made an appearance in the British Touring Car Championship in the early 2000’s in Focuses and Fiestas that competed and was quite popular. For instance, Jon Hill, of SBD Motorsport said “the Duratec's a cracker”[footnoteRef:29277] in relation to its performance and tuneability for their Mondeo race car. [3461:  RWD motorsport, Differences between Zetec and Duratec engines?, November 2025]  [21079:  Ford Racing Engine History, Ford racing, November 2025]  [29277:  Jon Hill, SBD Motorsport, Fast Ford, November 2003, November 2025] 


EcoBoost
[bookmark: _Int_QbPpHdjg]The most modern iteration of the Ford four cylinder is the EcoBoost, most commonly found as a 1.6l inline-4 turbocharged engine. This has been the go-to engine for Ford since the early 2010s, being featured in both the Focus and Fiesta STs and other performance models. The Ford EcoBoost has now reached over 5,000,000 vehicles worldwide[footnoteRef:30375], however the engine itself was  a “leap of faith” as “customers valued – and still value – reliability and simplicity over increased fuel economy”[footnoteRef:17677] This is a big step from the original Kent Crossflow, as that was built to be a lightweight, powerful, low displacement engine, used in legendary vehicles such as early Escorts, Capris and Cortinas, however the EcoBoost is more focused on efficiency and fuel economy. [30375:  Ford Media, Ford Builds 5 Millionth EcoBoost Engine; 1 in 4 European Vehicles Equipped with Fuel-Saving Engine Technology, November 2025
 ]  [17677:  Mihnea Radu, Ford EcoBoost Turbo Engines Explained, Autoevolution, November 2025] 


Conclusion
[bookmark: _Int_upV16MJj]In conclusion, the evolution of the Ford four cylinder has been very beneficial in terms of motorsport and production cars, due to the growing strictness of emissions laws and customer base, for Ford themselves, however the practical use of each engine has slowly changed, so much so that the only similarities between the modern EcoBoost and the Kent crossflow from the 60,s and 70,s is the configuration and engine size. More realistically, the idea of Ford having a mainstream, affordable, simple, reliable engine has remained, and so the lasting legacy of the Kenbt Crossflow is that. This can be seen right the way through each generation of engine, as they are popular in grassroots motorsport for exactly those reasons. Its popularity is also helped by the availability of Cosworth tuned engines and modifications to aid more budgeted teams to compete with others.




Bibliography 
1. The Ford “Kent” Engine: Four Cylinder Domination since 1959, The Garagista, Ken Anderson, November 2025 (The Ford “Kent” Engine: Four Cylinder Domination since 1959 |)
2. MotorCar, Ford CVH Engine, November 2025 (Ford CVH engine (1980-2004)
3. Zetec History, FiestaTurbo.com, AdrianFRST, November 2025 (Zetec History | fiestaturbo.com | The Ultimate Fiesta Site
4. RWD motorsport, Differences between Zetec and Duratec engines?, November 2025 (Frequently Asked Questions - RWD Motorsport)
5. Ford Racing Engine History, Ford racing, November 2025 (https://www-performanceparts.app.ford.com/download/pdfs/EngineHistory.pdf?)
6. Jon Hill, SBD Motorsport, Fast Ford, November 2003, November 2025 (Fast Ford, November 2003 - 2.0L Duratec - SBD Motorsport)
7. Ford Media, Ford Builds 5 Millionth EcoBoost Engine; 1 in 4 European Vehicles Equipped with Fuel-Saving Engine Technology, November 2025 (Ford Builds 5 Millionth EcoBoost Engine; 1 in 4 European Vehicles Equipped with Fuel-Saving Engine Technology | Great Britain | Ford Media Center)
8. Mihnea Radu, Ford EcoBoost Turbo Engines Explained, Autoevolution, November 2025 (https://www.autoevolution.com/news/ford-ecoboost-turbo-engines-explained-56142.html?)



	
	
	



image2.png




image1.png
CENTRO ADSCRITO

University of Wales
Trinity Saint David




