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4.
BMW and its power unit portfolio. 
4.1
High competence and long-standing 
 
tradition in engine construction.
BMW engine construction is as old as the company itself. Since the establishment of the company in 1917, BMW had developed and produced aircraft engines featuring 5 to 28 cylinders and up to 4,000 bhp for 
various purposes. For example, BMW supplied, inter alia, the nine-cylinder radial engine for the legendary Ju 52. 

In 1923, BMW also built the R32, the first BMW motorcycle to feature a double-piston engine (494 cm3/8.5 bhp) – a drive concept still used to this day.

Although BMW had already been producing the BMW 3/15 bhp DA 2 – under license from the Austin Seven – since 1929, it was not until 1932 that BMW began building its own car engine. This four-cylinder with a 0.8 litre capacity, lower camshaft and overhead valves delivered 20 bhp and celebrated its premiere in the BMW 3/20.

4.2
The history of the BMW inline
six-cylinder petrol engine.

Concept and basic arrangement.

The production of advanced inline six-cylinder engines has been one of BMW’s core competences for 71 years now. Even in those early days preference was given to the inline six-cylinder type of design. The silky-smooth, turbine-like running characteristics of the engine are unsurpassed to this day and offer a significant contribution towards driving pleasure. 

At the same time, BMW power units are extremely compact and light, considering the performance they produce, this having a positive effect on fuel consumption. The legendary, nimble, high-revving qualities of BMW engines and the very large useful speed range are the result of an adequate 
balance between performance, torque and each particular engine size.

The superb handling and road behaviour of BMW automobiles, which remain neutral even when pushed to their limits, is attributable mainly to the 
principle of rear-wheel drive. Since 1933, the longitudinally-mounted inline 
six-cylinder has consistently endorsed this concept, remaining the 
optimum engine design within its capacity and performance range.

M78: the first six-cylinder engine for a BMW automobile.

After the foundation of BMW in 1917, it took another 16 years before the first BMW car with an inline six-cylinder engine arrived on the market. 1933 saw 
the debut of the Typ 303, the second car constructed by the BMW company, featuring a 1.2 litre inline six-cylinder engine with a maximum output 
of 30 bhp at 4,000 rpm. It excelled predominantly through superb running properties which were unprecedented in this vehicle class.

During the years to follow, a series of further six-cylinders based on this 
engine was developed, some featuring an aluminium cylinder head. Capacity was increased to up to two litres, depending on the demands on performance.

M328: the six-cylinder legend of the thirties.

With the increase of demands in competitive motor sport it also became necessary to increase power output. The result was the M328, the engine boasted by the legendary sports car of 1937. Featuring three downdraft carburettors mounted on the cylinder head, the 2 litre engine developed 
80 bhp. This was sufficient to spur the lightweight 328 to over 145 km/h 
(90 mph), soon making it the epitome of motor sport. BMW even managed to 

increase the output of competitive car engines to 100 and 110 bhp. 
However, it was not the engine itself that set the limits to output, but rather the fuel, which was available only with an octane rating of 80. Consequently, 
the compression ratio was restricted to a maximum of 9.5:1. This limit was not exceeded until the introduction of special racing fuels, the M328 then producing an output of 136 bhp. As early as 1941 BMW engineers carried out tests on this engine with direct injection and three throttle butterflies as an alternative to the carburettor. 

M335: the powerful “long-distance runner” 
for the German Autobahn.

Nevertheless, in order to achieve its high nominal output, the 328 was dependent upon high engine speeds. Maximum output of 80 bhp was developed at around 4,500 rpm, 3,500 rpm being required to obtain maximum torque of 128 Nm. BMW then brought out the M335, a new six-cylinder 
built for the Typ 335, a large saloon which arrived on the market in 1939. 

This 3.5 litre power unit already reached peak torque of 221 Nm at 2,000 rpm. The highest point of the performance curve was at around 3,500 rpm, 
the six-cylinder then developing 90 bhp. This made it ideal for driving long distances at high speeds on the German Autobahn, which was still very 
new in those days. 

M337: the six-cylinder engine of the BMW 501, the “baroque angel”.

1954 saw the arrival on the market of the 501, which featured a six-cylinder engine and was the first post-war BMW saloon. The power unit bore the designation M337 and delivered a peak output of 65 bhp at 4,400 rpm. For the next stage of development the combustion chamber was optimized, the result being 72 bhp at 4,400 rpm. 
M06: Progenitor of a success story.

It was not until 1968 that the completely reconceived inline six-cylinder 
engine by BMW was born. This power unit, which was installed at a 30 degree angle, was so modern that it became the standard in engine construction 
for decades – and the driving force for countless victories in motor sport.

A crossflow cylinder head with overhead camshaft, V-shaped overhead valves, a special combustion chamber shape and a forged crankshaft running in seven bearings resulted in excellent running properties. The term “turbine-like running” when referring to the BMW six-cylinder was born. 

The M06 was brought out in a 2.5 litre and 2.8 litre version, delivering 
150 and 170 bhp respectively. This bought the BMW 2800 an admission ticket to the exclusive 200 km/h club. 

Consequently, saloons and, above all, coupés sporting the six-cylinder, 
caused quite a stir at that time. 

1971 saw the appearance of two versions of the six-cylinder, which had been upgraded to 3.0 litres. The version with carburettor bore the designation 
M21 and delivered 180 bhp. However, the highlight was the M20 with the then newly designed electronic injection system, which provided the 
BMW 3.0Si with an amazing 200 bhp. Following the 2000 tii, the 3.0 litre was the first BMW series produced six-cylinder featuring fuel injection. With the saloon and the subsequently launched 3.0CSi Coupé, BMW created a real stir in the prestigious luxury segment. 

M60: Origin of the 3 Series six-cylinder. 

After being used exclusively to power luxury class automobiles for many decades, the M60 six-cylinder, later renamed M20, made its debut in the “small car class” in 1977, when BMW introduced the models 320i and 323i. This classic high-performance power unit, developing maximum output from as small a capacity as possible, provided the basis for an evolutionary series 
of inline six-cylinder engines, which in principle have remained unchanged 
to this day.

In 1977, BMW had invested 110 million Marks in the development of this 
new engine series, a gigantic sum of money in those days, resulting, inter alia, in the six-cylinder being produced in far less time than earlier four-cylinders. Above all, however, the designers had created a new standard for the way in which power development was achieved in the BMW 3 Series’ segment. 
One of Europe’s leading car magazines commented: “The small engine smoothly reaches highest revs almost vibration-free, emitting an earthy six-cylinder sound, but without becoming obtrusive.”

M88: power for the M1.

A year prior to this and under great secrecy, the development of a unique sports car had begun, which was to cause a stir worldwide in 1978 – 
the BMW M1. The mid-engine coupé was powered by a 3.5 litre inline six, supplying 277 bhp to the rear axle: The engine bearing the designation 
M88 was based on the mass-produced M06 engine and sported a four-valve cylinder head – an exclusive exception at that particular time. The M88 was tuned for the Procar racing series and upgraded to 490 bhp. Through further optimization and two turbochargers, an output of 850 to 950 bhp was achieved. A road version of the M88 with 286 bhp was produced for the M635 CSi and the M5 from 1983 to 1989.

M102: the turbo catapults the 745i into pole position in performance.

The first 7 Series appeared in 1977 as a sporty alternative within the luxury class. 1979 saw the market launch of the 732i, the world’s first series-produced car with digital engine electronics. The flagship was eventually the 745i, which arrived in 1980 sporting a 252 bhp turbocharged six-cylinder power unit.

M50: with VANOS emphasizing the use of state-of-the-art engine technology.

During 1989, development eventually led to the employment of the 
M50 engine series in the 520i with four-valve cylinder head, camshaft and valve tappets featuring hydraulic valve play compensation. The year 1992 proved to be a crucial milestone in the development of the M50. With 
VANOS – this is the abbreviation for the German term “Variable Nockenwellen-Spreizung” (English = variable camshaft control), and for the first time in automotive history, a system went into mass production that facilitated the adjustment of the opening and closing of the inlet camshaft from “late” 
to “early” and vice versa. Through this change in timing, variations in charge changing processes and combustion can be perfectly adapted to engine speed and load. The positive effects of this system were significantly improved fuel consumption and exhaust behaviour as well as markedly increased 
torque in the lower speed range.

M52: the first BMW all-aluminium six-cylinder.

During 1994 the previously used grey-cast iron case was replaced by a crankcase with Nikasil coated surfaces, thereby achieving a reduction in weight. Four years later, in 1998, the extensively modified M52 made its debut along with the new 3 Series Saloon. From then on it featured bi-VANOS. 
In contrast to the previous, technically more basic version with just two inlet camshaft settings, adjustment was now effected across the entire engine speed range, this also applying to the outlet camshaft. A resonance intake system was introduced, predominantly to further increase torque at lower engine speeds. 

M54: the inline six remains the benchmark.

At the turn of the millennium BMW still endorsed the concept of the inline 
six-cylinder engine. Further extensive modification of the M52 was completed by June 2000. It was given the designation M54 and was initially introduced 
in a 3.0 litre version delivering 170 kW/231 bhp. In addition to increasing output and torque, the ultimate goal was to exceed prematurely existing D4 and ULEV emission requirements. 





































