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INNOVATION – A built-in feature of Le Mans 24 Hours

From racing cars to everyday vehicles

Innovations that are put through their paces on cars competing at Le Mans will end up on the
average motorist’s car if they prove to be efficient and reliable. Since the early days, the ACO has
endeavoured to maintain close ties between racing and production cars.

Innovation goes hand in hand with Le
Mans 24 Hours
Georges Durand and his fellow ACO members
founded the 24 Hours of Le Mans with the
clear
intention
of
contributing
to
technological progress and the promotion of
motoring. In 1923, there were infinitely fewer
vehicles on the road than today but the desire
— and necessity — to test technical solutions
in a suitable race were already felt. The
24 Hours of Le Mans has long been a vast
testing ground for manufacturers. Innovations have always been developed for the race itself first, and
then adapted, where relevant, to ordinary cars. Ground-breaking features include disc brakes, fog
lamps and fuel injection and quartz-iodine headlights. Owing to the specific nature of a race that calls
on competitors to cover the longest possible distance, the notion of energy efficiency (the ratio
between the amount of energy used and the performance obtained) soon became a key issue.

The right rules at the right time
Since it was founded in 1906, the ACO has been actively involved in the development of the motor car
by defending motorists’ interests, promoting road safety and debating major issues relating to
mobility. In keeping with this philosophy, the ACO announced in 2010 that the regulations governing
LMP1 prototypes – the premier league of endurance racing – would be completely rewritten. The aim
was to spur manufacturers into investing in solutions designed to cut fuel consumption and reduce
carbon footprint, while ensuring that the R&D outlay involved in developing a racing car would

ultimately benefit vehicles on the street. However, there was no question of diminishing either
performance levels or the entertainment aspect of the race.

The ACO therefore devised new regulations for 2014, based on the principle of allocating a certain
amount of energy to each car, while giving the manufacturers as much free rein as possible on technical
make-up, i.e. engine capacity, number of cylinders, turbochargers, hybrid systems, energy storage and
retrieval, etc. The new regulations slashed LMP1 fuel consumption by 30% in just one year – more than
the total reduction over the previous twenty years.
Keeping pace with change, the ACO has introduced new rules for 2018 to encourage the development
of hybrid technology as well as the quest for efficient turbocharged or naturally-aspirated internal
combustion engines. In LMP1, hybrid and non-hybrids compete in the same class with rules designed
to level the playing field and to encourage performance, reliability and fuel economy.

From the circuit to the road

Although the regulations give manufacturers plenty of room to manoeuvre, they also ensure that
inventions can be adapted to production vehicles, both from a technical and financial angle.
Technically speaking, this means manufacturers are forced to use a four-stroke piston engine, fuelled
by petrol or diesel, and a fresh air intake – all of which are readily transposed to production cars.
Similarly, a number of materials or systems (such as electromagnetic valves) are outlawed because
they are too expensive for use on cars sold through regular commercial outlets. The regulations
therefore create the conditions for innovations to be extended to ordinary cars, which is indeed the
case.
There are dozens of examples of direct links between these two worlds that, at first glance, appear to
be so far apart. In 2001, Audi won the race with a direct-injection petrol engine. Two years later, the
technology was rolled out on the carmaker’s A2 supermini. In 2011, the R18 stood out from the pack
by virtue of its LED headlamps that pierced the darkness. The lighter, more compact and more ecofriendly innovation is now available on most production models. While lessons learned on the track

benefit production cars, the opposite is also true as motorsport and development teams work hand in
hand. Toyota has long been convinced that hybrid is the technology of the future and its production
ranges feature several hybrid versions. The manufacturer therefore had extensive knowledge of the
technology before it began developing prototypes with energy recovery systems.

INNOVATION – TECHNOLOGY

Le Mans 24 Hours: the race to innovate

Motor racing has always given carmakers a stimulus to innovate. It has also provided a valuable
platform on which to test their ground-breaking developments. This is especially true at the 24 Hours
of Le Mans where reliability is equally as important as performance.

1922 - Road surfaces
At a time when the future 24 Hours circuit was just a set of
dirt tracks, a new surface was laid on the Mulsanne Straight.
It combined chalk chippings with a tar/bitumen emulsion
which was itself covered with tar-coated grit. By 1926, the
entire circuit was surfaced. A technique that paved the way
to today’s hard-wearing roads.

1925 - Aerodynamic bodies
Engineers rapidly grasped the benefits of a streamlined body. In 1925, the Chenard & Walcker Tank
laid the foundations for aerodynamic research. The quest for improved drag coefficient (Cx) produced
iconoclastic vehicles such as the rebodied Cadillac Coupé DeVille, dubbed “Le Monstre”, that was
entered in the 1950 race. In the 1970s, Porsche developed a car shaped like an aircraft wing: the 917K
(for Kurzheck, or short tail) that went on to beat the distance record in 1971 by covering 5,335.31 km.
The record stood until 2010 when it was eclipsed by Audi.

1926 - Fog lamps
It is not unusual for a part of the circuit to be shrouded in mist as dawn breaks. To overcome this
problem, Lorraine-Dietrich engineers added a third lamp in the centre of the grille, earning the car the
nickname “Cyclops”. Nonetheless, it probably contributed to their landslide victory: the three B3-6s
took the top three places as the Robert Bloch/André Rossignol pairing exceeded a distance of
2,500 km.

1927 - Front-wheel drive

In the early years of the race, the architecture of the cars doing battle was quite standardised: front
engine and rear-wheel drive. In 1927 however, Maurice Fenaille, a French manufacturer, financed an
innovative project pioneered by Jean-Albert Grégoire, a multi-talented driver and engineer. He
designed a front-wheel-drive car known as the Tracta. It finished seventh in its first appearance at the
24 Hours of Le Mans. That same year, Citroën introduced the principle on the vehicle it named Traction.

1949 - Rear engine
According to Enzo Ferrari, “horses pull the plough, not push it”. It is rather ironic then that the first
rear-engined car to win at Le Mans was a Ferrari 250 P in 1963. But it was not the first of its type to
start the race. That particular honour goes to a Renault 4 CV, prepared and entered by a gentleman
driver, Camille Hardy, against the advice of the company, which considered the car unsuitable.
Unfortunately, it retired with engine trouble.

1951 - Radial tyres
This innovation was not specifically invented for the 24 Hours of Le Mans, but the race helped forge
its reputation by providing a useful testing ground. In 1951, Michelin fitted a Lancia Aurelia B20 GT
with radial tyres, the patent for which had been filed just five years earlier. The introduction of textile
cords into the tyre’s carcass strengthened the sidewalls and thus improved solidity and roadholding.
Shod with the Michelin X, the Italian car topped the S 2.0 class and finished twelfth overall.

1952 - Direct-injection engine
How to boost performance while controlling fuel consumption? In 1952, Mercedes introduced a
system – originally developed by Bosch for aircraft – that was capable of improving the efficiency of
petrol engines. Petrol was injected directly into the combustion chamber, avoiding fuel losses and
optimising combustion. The famous 300 SL with gull-wing doors was equipped with this technology
when it won in 1952.

1953 - Disc brakes
Progress in racing car performance highlighted another necessity: improvements in brake efficiency
and endurance. Jaguar discovered the solution when it equipped its C-Types with a revolutionary piece
of technology: disc brakes – a solution originally developed for aircraft landing on aircraft carriers! The
English make finished first and second in the 1953 race. The idea was subsequently adopted by Citroën
on the pioneering DS and is still used today on all production cars.

1962 - Quartz iodine headlamps
Night-time accounts for around eight hours of the 24-hour race. Bordered by forest, a large part of the
circuit is plunged into absolute darkness. Effective lighting can therefore make all the difference. In
1962, Ferrari installed halogen headlamps using iodine vapour on the 330 TRI/LM for the very first
time. The test proved conclusive as the beam range was doubled and, consequently, halogen
headlamps were fitted to all cars from 1965.

1963 - Gas turbine engine

In 1957, the constant aim to boost innovation saw the creation of a new class reserved for gas turbinepowered cars. A 25,000-franc prize was offered for exceeding a distance of 3,600 km. In 1963, BRM
fielded a strange-looking model powered by a gas turbine engine and fitted with a 220-litre kerosene
tank. It’s distinctive whistling sound attracted a great deal of attention but, as it did not meet
regulations, it was not classified. However, it did achieve the feat of reaching the finish line in an
unofficial seventh place. All the same, attempts to apply the technology to production cars were
inconclusive.

1967 - Slick tyres
Michelin brought a major innovation to the racing world when it invented “slicks” – tyres with a smooth
tread, providing greater traction on a dry track. The results were immediately obvious as the #46 Alpine
A210 driven by Vinatier/Bianchi became the first P 1.6 car to lap in under four minutes while winning
the class.

1967 - Aerodynamic appendages

How can the downforce essential to stability at high speed be increased other than by working on the
body design? The answer to this question came from Chapparal who introduced the first rear wing on
its 2F prototype. The oversized wing – as wide as the car – looked rather comical as it sat perched high
above the rear end. Chapparal had also designed a pedal system to adjust its angle for different parts
of the circuit! The active rear wing was born.

1970 - Rotary engine
A rotary engine is recognisable by the barely bearable screeching noise it makes. The technology was
introduced in 1970 on a Chevron-Mazda, powered by a 200 bhp, 983 cc twin-rotor engine which failed
after just four hours of the race. In 1991, however, the architecture came good in spectacular fashion.
With troubles affecting Mercedes, Jaguar and Sauber, and the Peugeots putting in a disastrous
performance, Herbert/Weidler/Gachot drove the rotary-engined Mazda 787B to victory – the only Le
Mans win ever recorded by a Japanese marque.

1974 - Rotary engine
The idea of supercharging through an exhaust-driven turbocompressor appeared in 1962 in the United
States on the Chevrolet Corvair Monza. BMW brought the innovation across the Atlantic, adopting it
on the 2002. Porsche used it at Le Mans from 1974, winning the race in 1976 with the 936.

1998 - Hybrid engine
American Don Panoz was the brains behind the idea of a hybrid engine design combining internal
combustion technology and an electric motor. His Esperante GTR-1 Q9 was powered by a Ford 6.0
engine supported by an electric motor with the batteries being recharged by a regenerative braking
system. Despite this technology, the Panoz Q9 failed to qualify for the race. The first hybrid car to win
the race was the Audi R18 e-Tron in 2012.

2006 - Racing diesel

Since it was invented in the late 19th century, the diesel engine has always been associated with
commercial and utility vehicles as it appears to be more at home under a truck bonnet than in a racing

car. However technical developments such as direct fuel injection, increased pressure and turbos have
boosted performance and cut fuel consumption. The first diesel-powered car to appear at the Le Mans
24 Hours was a Delettrez in 1949, but victory only came in 2006 when Audi took the honours.

2011 - LED then laser headlamps
LED (Light-Emitting Diode) headlamps, increasingly popular on production cars, made their first
appearance at Le Mans in 2011 on the Audi R18 TDI. In addition to offering excellent lighting quality,
the distinctive lamps use less electricity, weigh less and are more compact than halogen systems. In
2014, Audi went a step further by introducing laser lights that offer even higher performance.

