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BMW Boxer Twins

Nostalgic  charm,  uncomplicated design,  maintenance-friendliness,  minimal  depreciation:  best  sellers  are  
made from these ingredients. BMW has successfully used this recipe for decades. [from Faszination BMW 
Boxer, page 81]
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1   The Birth of BMW - 1917
BMW, with “Gustav Otto's aircraft factory” traces back to Nikolaus August Otto, the inventor of the Otto-cycle. 
In 1916, Gustav Otto's aircraft factory and Karl Rapp's aircraft factory joined forces under the name of  the 
Bavarian Aircraft Works, which, under the management of Karl Rapp and Max Fritz was incorporated as the 
Bavarian Motor [=Engine] Works. As the name suggests, the factory was exclusively concerned with the 
production of aero engines for the great needs of the German Air Force in WW1.

In 1919, under the terms of the Versailles Treaty, BMW was forced to find new areas of business. The first 
Boxer engine M2B15 was soon delivered to various motorcycle manufacturers (e.g. Victoria) and ultimately 
presented in a car at the Paris Salon.

2   Unusual: Single cylinder bikes – 1925 to 1966
BMW's single-cylinder models, although not Boxers, have brought a great deal to the development of the 
motorcycle. They have kept BMW afloat in difficult times and have been the largest volume model for the 
normal motorcycling public. Because of this, they merit a short mention here: 

• 1925 the R 39 was the first  250 cc (6,5 HP) with a brake on the shaft-drive flange.

• 1931-1936 the R 2 could be ridden (in Germany) without a driving licence. It was with 200 cc and 
produced 6/8 HP; it had a pressed-steel frame and rear drum brakes.

• 1932 the R 4 with 400 cc and 12/14 HP. From 1933 it had the worlds first 4-speed gearbox.

• 1936 the R 3 with 300 cc and 11 HP

• 1937 the R 35 with 350 cc and 14 HP. Later also produced in the East as EMW (Eisenacher Motor 
Works)

• 1937 the R 20 with 200 cc and 8 HP. This has a bolted-together tubular frame, telescopic front fork 
and a newly designed engine.

• 1938 the R 23 with 250 cc and 10 HP was the successor to the R 20, after the limit for driving 
without a licence was lifted from 200 to 250cc.

• 1948 the R 24 with 250 cc and 12 HP. This had a modernised motor in an R 23 frame and was the 
first post-War motorcycle produced by BMW.

• 1950 the R 25 with 250 cc and 12 HP, which was updates twice as 25/2 and 25/3. The R 25/3 
version poked out 13 HP and 47,700 were sold!

• 1956 the R 26 with 250 cc and 15 HP had a fully sprung frame.
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• 1960 the R 27 with 250 cc and 18 HP was the last single-cylinder model (excluding the current F and 
G models). It was in production up until 1966.

 
Success story: R25/3 and engine

3   Classic 2-Valve Boxer engines 450cc to 1000cc
3.1   Pre-War period

1923 – The R32 was the first BMW motorcycle to be completely manufactured by BMW.

All the typical BMW features were present: longitudinal unit-construction two-cylinder boxer with shaft drive 
and duplex frame (the orientation of the motor in the frame followed that of a car's crankshaft, which was 
also longitudinal). The engine had side valves and produced 8.5 HP from 500cc. The purchase price of 2,200 
Reichsmark was, for the time, considerably more that that of the competition.

The idea was continually developed in the following models:

• 1926 the R 42 (500 cc, 12 HP, new frame for the first time with side-car mounting points).

• 1928 the R 52 (500 cc, 12 HP, helical drive to the rear wheel)

• 1928 the R 62 (750 cc, 18 HP)

• 1929 the R 11 (750 cc, initially with 18 HP; later with 20 HP, pressed-steel frame)
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• 1935 the R 12 (750 cc, 18/20 HP, world's first hydraulically damped forks)

In order to capitalise on the sporting success, R. Schleicher developed parallel twins, which achieved more 
power with higher revs. To do this, the valve activation had to be changed to OHV. These models were:

• 1924 the R 37 (500 cc, 16 HP)

• 1927 the R 47 (500 cc, 18 HP)

• 1928 the R 57 (500 cc, 18 HP)

• 1928 the R 63 (750 cc, 24 HP)

• 1929 the R 16 (750 cc, initially with 25 HP, final version 33 HP, with pressed steel frame)

• 1935 the R 17 (750 cc, 33 HP, 87 mph)

Completely new models were produced for 1936, which Schleicher used to introduce tubular frames and 
footrests (in place of boards). Other features were foot gear changing, adjustable fork damping and a new 
engine concept with two camshafts. The following models belong to this line of development:

• 1936 the R 5 (500 cc, 24 HP, OHV)

• 1937 the R 6 (600 cc, 18 HP, SV, single camshaft, designed for sidecars)

• 1938 the R 51 (500 cc, 24 HP, OHV, with plunger [TBC] rear suspension)

• 1938 the R 61 (600 cc, 18 HP, SV)

• 1938 the R 71 (750 cc, 22 HP, SV)

• 1939 the R 66 (600 cc, 30 HP, OHV)

• 1941 the R 75 sidecar (750 cc, 26 HP, OHV, designed for the armed forces with all-terrain gearing, 
reverse gear, sidecar wheel drive and differential, bolted frame and hydraulic rear brakes)

R 61 – 1938 to 1941
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3.2   World War 2

R 75 – Army sidecar

Sahara version

Link to Boxer Forum
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3.3   Early 50s
In order to restrict Germany's industrial muscle, it was only allowed to produce bikes with a  capacity up to 
250cc until the Summer of 1949. When this restriction was lifted, a successor to the pre-War R51, the R51/2, 
was ready in the starting blocks:

• 1950-1951 R51/2 – the first BMW-Boxer after the War

• 1951: R 67 600 cc with 26 HP

• 1951-1954 R 51/3, New engine with 24 HP – the favourite post-War engine (see page 42):

• 1952: R 67/2 600 cc, 28 HP; duplex front brake, from 1954 with full-width hub

• 1952: R 68 600 cc, 35 HP; with a top speed of 100 mph, the fastest German production machine
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3.4   Swinging arm 1955 to 1969

R60/2 1967

The swinging-arm models, which were presented in Brussels in January 1955 heralded a new age for BMW. 
The engines continued unaltered from the R51, but with new gearboxes and chassis. A diaphragm clutch 
was a new introduction and the four-speed gearbox now has a countershaft. This range helped BMW gain a 
reputation for quality motorcycles, wherein roller-bearing were used throughout. The fact that the rear of the 
chassis dropped away took some getting used to, but reinforced the rigid frame appearance and permitted 
the attachment of a sidecar. The same could be said for the  long leading-link forks, which were built to a 
patent held by Ernie Earles and hence named “Earles forks”.

In the 50s BMW tried to reduce the roadholding limitations of the telescopic forks (stemming from uneven 
spring rates, uneven damping forces in each leg and the hardening of the spring during braking – see 
Motorradkechnik page 280 ff) and developed a long leading-link swinging arm. This mechanism, which was 
developed to maturity between the years 1955 to 1969, comprised two upright tubes connected by a bridge 
to the steering stem. This carried two swinging arms connected by bearings. The wheel movement described 
an arc around this point. Two suspension units connected the swinging arms to the fork uprights.

The much-admired roadholding of the leading-link fork resulted from the low friction of the taper-roller 
swinging arm bearing. The suitability of this design is reinforced by its resistance to torsional and bending 
forces. Small deformation or shortening of the swinging arm or uneven springing or damping are not 
disadvantageous. The  resistance to side forces and twisting forces about the steering axis are better than 
those of the telescopic fork, and is the reason why they're still preferred for sidecar use to this day. Another 
advantage of the leading link fork is its anti-dive effect1, which results from the redirection of the braking 
moment at the swinging arm. This makes the arm stand up when braking and works against the dive without 
stiffening the springing.

1 Anti-Dive – mechanisms to reduce or negate the tendency of the fork to dive during braking or over 
bumps.
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A significant disadvantage is the increased inertia of the steering, which is considerably higher than that of a 
telescopic fork. The negative effect on the roadholding – the steering resonance – is compensated for by 
designing a long trail and using a steering damper, both of which stress the steering. At best, from a 
contemporary perspective, the handling is indifferent. As motorcycles began to get more sporty by the 
beginning of the 70s, this sealed the fate of the leading link fork. The telescopic fork finally won the day on 
account of its elegant appearance.

BMW had set about resolving the problem of the front wheel suspension. They sought, through a synthesis 
of swinging arm and telescopic fork to bring together the advantages and outweigh the disadvantages of 
both. The Telelever was the result. It was introduced with the 4-valve engine in 1993. See page 47.

From 1995 all two-cylinder bikes with double-sided swinging arms came with the shaft drive running in an oil 
bath, until the introduction of the Paralever system – see page 21.

Model details:

• 1955/56: R 50 (500cc, 26 HP), R 60 (600cc, 28 HP) and R 69 (600cc, 35 HP)

• 1960: R 50/2 and R 60/2 (30 HP) revised as part of model tidying

• 1960: R 50 S (35 HP), R 69 S (42 HP), the top-of-the-range model cost DM 4,030.
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3.5   /5 – 1969 to 1973

R 75/5 - 1971

The swinging arm models, which were produced from 1955, were long-since technically obsolete and sold 
poorly. Consequently an urgent overhaul the model range was needed.

Hope arose quite suddenly. The answer came from the works-prepared off-road machines. The models won 
the  German Off-Road championship in 1964, 1965 and 1966. The evidence was clear: but was this the fore-
runner of a new boxer generation? 

In 1969, BMW answered this question with the introduction of the /5 range. Clearly the frames and forks of 
the new generation had its origins in the successful off-road machines. The times set the scene for the new 
generation of BMW bikes. Cinema successes like Easy Rider generated a great demand for motorcycles.

http://de.wikipedia.org/wiki/BMW_R_50/5

The so-called 'slash-five' series closed the story of the 'Full-swinging BMW' which started in 1955. The /5 
series was a completely new  design with aluminium cylinders and camshaft below the crank. The chassis 
was derived from the works off-road bikes. The frame followed the principles of the Norton Featherbed that 
was the iconic  design of the time. The chassis was equal to the best of the time and because of this could 
hold its own with much more powerful machines such as the Honda CB750 (whose handling was not that 
great). In part, this was due to its significantly lower weight. The engine too was considerably revamped with 
plain – instead of roller – bearings, and in the case of the R75/5, with greater capacity and more power. The 
chain-driven camshaft was now positioned below the crankshaft, where it was more-than-adequately 

The new BMW model range was well ahead of its time in the design of its electrics. A 12-volt system with a 
200W generator and starter motor (with the R60/5 and upwards) as well as headlamp flasher and full 
instrumentation were standard. Speedo and rev-counter sat together in an integral housing, which also 
housed the control lights for all important functions. Indicator and neutral warning lights were, of course, 
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lubricated. This vacated a space for the starter motor.

One visually important detail that identified the new motor was the location of the pushrod tubes underneath
– in place of above – the cylinders.
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mechanical one.
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With lower power per litre, they had better torque and durability than the opposition. Bikes that ran for far 
beyond 60,000 miles without overhaul were the norm.

The bike took a bit of getting used to. The reaction from the shaft drive and the consequent righting moment 
at the rear wheel were quite disconcerting.

If the rider shut the throttle, the /5 squatted dramatically and that was the end of stability. However, the rider 
that took his time to acclimatise to this could still ride with some alacrity.

With the first models – in particular the more powerful R75/5 – high-speed weaving showed itself to be a 
problem, which resulted in small tracking oscillations for bikes that weren't set up perfectly. BMW countered 

there was more room for the pillion rider and for a larger battery.

The side panels were made out of glass-reinforced polyester. This heralded the plastic age for BMW.

• R 50/5 (32 HP)

• R 60/5 (40 HP)

• R 75/5 (50 HP) Best seller

Complete final drive range of the /5 series
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3.6   / 6 – 1973 to 1976

The /6 series saw the introduction of the five-speed gearbox. It waved goodbye to the old generation of four-
speed gearboxes for all models of the new range, and enabled quicker and quieter gear changing. Many 
riders of the /5 series retro-fitted the five-speed gearbox to their bikes. Gear changing was still a troublesome 
affair for BMW riders: those who failed to use the clutch and gear pedal properly, could suffer an exciting 
fate: the wrong gear would engage with an audible crunch, the back wheel would lock as the whole plot 
resisted control.

The engines had a modified crankshaft. The crank webs were balanced using heavy-metal inserts, which 
enabled the  diameter of the crank to be smaller and assisted its dismantling and assembly. The previous /5 
models had balance weights cast into the crank, and required some skill and dexterity, not to mention special 
recesses in the crankcases, to remove it. The new design made the engine unit considerably more stable. 
BMW had tried to build 900cc engines to the previous design, but the stresses from the bigger cylinders on 
the crankcases were just too great.

In order to cope with the new levels of power produced by the 900cc and 750cc models, disc brakes were 
introduced for the front wheel. A brake cable operated a master cylinder located under the tank. Only the 
R60/6 still had a duplex drum brake at the front, but customers often replaced this with a disc. So much so 
that an original R60/6 with drum brakes is quite a rarity these days. Similarly, many customers of the smaller 
model upgraded straight to the double disc set-up of the R90S as a factory-supplied option. The update was 
not trivial because the fork sliders of the 'unbraked' side had no mounting points for the callipers and had to 
be exchanged.

The new models had a separate speedo/tacho unit, instead of integrated with the headlight as for the /5 
series. The standard models of the range retained the /5-series set-up.

From 1975, all models were equipped with the new instruments and coloured switches were introduced.

H4 headlight bulbs were now standard, though were only offered as an option for the /5-series.

12
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Daily use highlighted both the strengths and weaknesses of the 900cc engine. It was very sensitive to 
carburettor set-up and  shuddered and was unwilling to pick up below 3,000 rpm. The smoothest, even at 
low revs, was the 600cc model, largely due to its smaller pistons.

The call for a more potent boxer models became ever louder under the increasing pressure of the Japanese 
competition. In the jubilee year 1973 (50 years of BMW motorcycles), the Bavarians responded with the 
R90S. The look of this bike left one in no doubt that this was the new flagship of the /6 series. It was the first 
bike to be produced with a fairing – a small, slim sport-fairing, which additionally carried a voltmeter and a 
clock. The tank was altered together with the seat line, which was finished with a sporty hump, to give a 
dynamic appearance. It even  looked fast standing still!

Another exclusive for the 90S was the two-tone paint scheme: 'silver smoke' and 'Daytona orange', which 
was  applied by hand. No two 90Ss were identical, each machine was unique. The 90S could immediately be 
identified from the rest by its Dell'Orto carburettors (Bing could not provide a carburettor with 38mm bore at 
that time). The engine was otherwise standard BMW, despite the fact that a lot of details had been changed. 
The cylinder coating, needle-roller rockers, special-steel con-rods, special-alloy big-end bearing shells, 
special-steel (Nimonic 80A) valves, larger exhaust valves,compression increased to 9.5:1, holes in the air-
filter housing to give better breathing. Result:

Genuine 67 HP at 7000 rpm. That made the 90S the most powerful and fastest production BMW of all time 
by a wide margin. True, only a few bikes reached the 120 mph promised by the advertising, but most were 
not far behind, and a 0-60 mph acceleration of a little under five seconds was a realistic proposition. Despite 
its sporty pretensions, the 90S was first and foremost a long-distance bike. The pillion seat was comfortable 
(typical BMW) and was stable and well-mannered even two-up with luggage.

The high compression, combined with an unhelpful kick-start ratio, meant that the rider had an almost 
insurmountable resistance to overcome to get the bike started. Even the standard-fit starter motor had its 
work cut out to get a cold 90S to start. So a fully-charged battery and a well-set-up engine were essential for 
an easy start. One had just a few opportunities to get the bike started, after that, it was a case of looking for 
someone to help push! Customisers were not slow to react and soon offered a starter motor with a better 
ratio.

In summary, the R90S had made motorcycle history. It was a bike that had wide-ranging appeal, was cutting-

13
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edge, in a way that was unusual for BMW. It was the herald of a new era in BMW – away from a range of 
conservative products with 'enough' power – to one of  modern sporty design. So, the 90S was 'Beauty and 
the Beast' and from this came the advertising slogan: 'Enjoyable riding'. In its time, the 90S was a dream-
motorcycle, and it remains one of the most sought-after 2-valve models. Germany's 'Classic Motorcycle' (Vol 
4/2008) dubbed it the 'Blue-blooded boxer – the holy cow'.

• R 60/6 (40 HP)

• R 75/6 (50 HP)

• R 90/6 (60 HP) ideal touring machine

• R 90 S (67 HP) Top of the range

3.7   / 7 – 1976 to 1985

create a cockpit that is harmonised with the whole bike's construction and is offered as standard.'

While the /6 Series inherits a lot from the /5 Series, the newer generation is visually very different. The /7 
bikes are further improved. When they were introduced, the new leading models still had wire-spoked 
wheels. These were soon followed by fine-ribbed cast wheels, which unfortunately made the handling worse. 
In addition to the slight changes in capacity, the cylinder heads were made more angular and painted black 
for better heat dissipation. But these changes didn't impress the old stalwarts; thousands of owners change 
the cylinder heads back to the older style, which thanks to the modular construction system were completely 
interchangeable.

The OHV engines had progressed in another direction: the engineers had managed to bore the cylinders to 
94mm, giving 980cc. This was the largest possible and final increase in capacity. It brought the performance 
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up to 70 HP @ 7250 rpm – its highest point in production manufacture. The new 1000 engine gave better 
flexibility than the 900cc motor. A new crankcase breather reduced the oil consumption and the Dell'Orto 
carburettors were replaced with Bing items.

The now universal 5-speed gearbox had improved shifting, but was still not without noise and problems! All 
gearboxes in the range had the same internal ratios; overall ratio changes was achieved by changing the 
final drive ratio.

Financially, BMW landed on its feet with the new Boxer generation. The demand for the new 7-Series was so 
great that production at the Spandau, Berlin factory had to be increased up to its capacity of 30,000 units per 
year. Customers thronged for the imposing RS and the sporty S models.

But development didn't stop there. The middle-capacity bikes were overhauled in August 1977. More 
precisely: a new R80/7 replaced the 75/7 and laid the foundation for a new family of 800cc Boxers. The big 
bore engine ran smoothly at 3000 rpm, but the noise of the valve gear was unmistakeable once the engine 
had reached operating temperature.

In September 1977, the model range became uniformally styled. They all had the same gear change, 
comprising a lever with pivot at the footrest and inverting linkage. Safety was improved by the adoption of a 
single rear disc brake for the top models of the range and a double disc front brake for all models in the 
range including the 100/7. Without a doubt, one of the most remarkable innovations was the acoustic turn 
signal indicator. Older riders still have the imposing peep in their ears ☺

The star of the 1978  BMW Stand was the new 70 HP super-tourer 100RT, which was developed in the first 
instance for the US export marked and accounted for 80% of sales. This bike was based  on the 
contemporary RS, but given a newly developed appearance, which BMW promoted as the 'Integral Touring 
Cockpit'. The high touring bars gave a fully upright riding position. The windscreen could be set in three 
different positions. Directional air vents in the right and left sides of the fairing directed the air into the cockpit. 
Underneath each of the vents was a built-in lockable compartment. As a optional accessory, a detachable 
second headlight was offered from Spring 1979, which could be steered from a lever in the cockpit. The fifth 
gear was more of an overdrive, and gave better fuel consumption and reduced noise. The double seat had 
firmer upholstery and ended in a luggage rack. The standard bike had fittings for panniers and an auxiliary 
power socket behind the battery. For an additional sum, the owner could also have a rocker switch fitted.

• R 60/7 (introduced 1980)

• R 75/7 (introduced 1977)

• R 80/7 (from 1978)

• R 100/7

• R 100 S (introduced 1979)

• R 100 RS (1976 – 1984)

• R 100 RT (from 1978) the first RT

• R 100 CS (from 1980)
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3.8   "Small" Boxers - 1978 to 1993

R 65 LS

At the end of the 70s, BMW looked to get a foothold in the important 27-HP class [Ed: German 
licence/insurance category] and offered a starter model in the house style: R 45: a complete bike with boxer 
engine, which, at first glance, could not be differentiated from the more powerful sister-models. Despite full 
equipment, the bike wasn't as popular as the company had hoped.

As a sporty alternative in the middleweight class the 65 LS carried the basic elements of sports bike: a 
wedge-shaped cockpit fairing, an inclined seat, which was taken from the K-models, a black exhaust system 
and a sports handlebar. The underside of the tank was painted matt black following the Italian trend.

BMW made the milestone introduction of the 3-cylinder K75 model in September 1985. At the same time, the 
production of four Boxer models (R45, R65, R65LS and R80ST) came to an end. The R45, R65 and R65LS 
were replaced with a single model in September 1985. In principle, this model was nothing new, just an R80 

• R 45 until September 1985

• R 65 from September 1985 modified - unleaded

• R 65 S until September 1985

• R 65 LS until September 1985

• R 65 GS until September 1985
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Once again, it was called the R65.
with a 650 Boxer engine, which was based on the well-known but considerably modified small Boxer engine. 
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3.9   Mono- / Paralever 2V-Boxer 1980 to 1997
Firstly, some GS history.

In 1978 there was a sales crisis in BMW. More than 25% of the manufactured bikes couldn't be sold. The 
whole of the BMW management resigned. Where a new development would have taken 4 years to complete, 
a new enduro was developed from existing parts in 20 months, which was to get the impressive single-sided 
swinging arm. In 1978 Ekkehard Rappelius developed a prototype based on the R80 with 21-inch front 
wheel, light alloy rear subframe and a 1000cc engine. This machine, 'Red Devil' was the start of the 
development of the R80 G/S. The engine came from the 80/7, but was modernised with Galnikal [Ed: nickel 
and silicon carbide] bores, a lighter clutch and contact-less ignition. The frame came from the R65. Between 
the IFMA show in September 1980 until December of the same year, 1666 bikes left the factory. In 1981, it 
rose to 4964! The basic price was DM 8,920.

From 1982 the bike was fitted with an electric starter and a 16AH battery.

In 1984, the special Paris-Dakar model was fitted with a 32-lit tank, single seat and solid pannier brackets.

Until the end of production in 1987, 21,846 bikes were produced, of which (certified by KBA on 16-Sep-2007) 
820 units of this type (manufacturer/type-identifier 0505/112) remained in Germany on 01-Jan-2007 
(inclusive of decommissioned bikes).

From 1987, the GS received a double-jointed swinging arm with reaction arm. The bike weighed 215 kg 
(compared with the 196 kg of the G/S).

(From Oldtimer Markt 5/2003: “'Desert Boxer' A best-seller born of crisis” and from Classic Motorcycle 
2/2004 “On the road with the BMW R80G/S on new shoes”.)

The sales success of the R80GS, R100GS and R100GS-PD have prevented the demise of the Boxer for all 
time.

This link give a revealing presentation of “The way to the enduro”
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3.9.1 Monolever 1980 to 1996
Using unleaded petrol from 1984.

R 80 G/S 1980

The press didn't realise what it had seen at the presentation in Avignon (F). This bike couldn't be pigeon-
holed, and no-one knew that it heralded a new era. 'G/S' stood for  'Gelände/Strasse' [Ed. off-road/street]; it 
was a synonym for Touring-Enduro. The 'Monolever' single-sided swinging arm was new, as was the rear 
hub. Other than that, everything was standard BMW.

The BMW Monolever system was renowned for its torsion strength and low weight, and the fact that it 
permitted easy removal of the rear wheel.

18
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See annex D  Mono- / Paralever – from G/S 1980, page 43

My standard R 80 in February 1989.

The R802 had its première at the 1984 IFMA [Ed. German show]. It was a road model that they had put 
together from available components. Frame and instruments came from the R100. Engine, gearbox3 and 
transmission were from the R80 G/S and the small RT. Dr Eberhardt Safert said: 'The R80 embodies the 
classical sports motorcycle, but is basically pure boxer.'

The engine still developed a sturdy 50 HP, but was slightly modified for all 800s. Valve-gear noise was 
reduced by modifying the rocker bearings. The classic lines of the R80 were underlined by the angled 
exhaust pipes with megaphone silencers. Torque profile and silencing were better than those of the enduro 
model. 

The 22 litre tank and the round instruments were inspired by the big boxers of the 70s. The comfortable seat 
with hand grips for the pillion was new, as was the 5.5 lit lockable compartment at the end of it.

2  Forgive me focussing the narrative on the R80 – It's my bike ☺

3  A heavier flywheel/clutch with shorter input shaft was introduced in 1981 (first produced in September 
1980). The gearbox was altered in 1985 and 1986, but this didn't result in any change to the outside 
appearance. Truth be told, the gearboxes from 1969 to 1980 (and even thereafter) were interchangeable.
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A few improvements were made to the R80's chassis. The telescopic fork was redeveloped, with 175mm 
stroke and 38.5mm stanchions. A cross-brace, integrated into the mudguard, improved the stiffness. Braking 
was enhanced with by increasing the front disc diameter to 285mm. This was grabbed by a fixed calliper. A 
double-disc option was available as an option, as was the RT handlebar (which required longer cables). 
Another new development was the finely ribbed 18-inch light alloy wheels, with spokes in 'Y' arrangement. 
These allowed the adoption of tubeless tyres. The frame had been strengthened in the areas of the spine 
tube and the rear subframe mounting points.

Contrary to the G/S and RT, the gas-spring shock of the R80 was connected to the swinging arm but directly 
to the rear hub. The G/S and RT were the first bikes to be fitted with the single-sided swinging arm ('EAS'); 
the R80 followed later. The suspension forces of the R80 were transmitted directly from the hub drive ('HRA') 
to the shock and no longer through the swinging arm. This reduced the load on the hub-to-swinging arm 
connection and provided more suspension travel.

The load carrying capability of the hub drive was increased by the adopting the K-Series taper-roller 
bearings. A more powerful battery and an improved main-stand completed the improvements.

The R80RT also benefited from important detail improvements to the engine and chassis. Apart from the 
fairing, the new model was technically identical to the R80.

Production of the new R80 model commenced in November 1984. The final model, the R80R was withdrawn 
from the range in 1992. The R80RT remained largely unchanged until the end of its production run in August 
1994.

• R 80 G/S 1980 - 87

• R 80 ST 1982 - 84

• R 80 1984 - 1992

• R 80 RT 1984 - 1994

• R 100 RS Classic Comeback 1986 - 92

• R 100 RT Classic Comeback 1987 - 96

R 80 RT
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3.9.2 Paralever (no oil bath) – 1987 – 1996

vertical reaction of the shaft drive during hard acceleration to an acceptable minimum. In addition, it reduced 
the lifting of the rear during braking, consigning these features to the history books. The Paralever had a 
length of 1400mm and provided a leverage correction of 70%.

In contrast to it predecessor, the Monolever, the Paralever shaft ran dry in its housing. This is the source of 
many new problems that simply hadn't arisen with the Monolever.

Why didn't they design the Paralever with an oil bath? One can only suggest that this idea was hatched at 
the last minute, when they became concerned that a fracture in the seam of the main arm member would 
result in the oil being dumped almost directly onto the rear tyre. Indeed, the first models have a casting boss 
underneath, right in the place where an oil drain plug should sit!

Several owners were soon on the receiving end of problems with the second (rear) universal joint. Early 
examples failed almost straight away, others lasted only 18,000 miles. The damage concerned the joint itself 
and the shaft mounting boss.  Because of these initial problems, the shaft still ran without oil-bath (as in the 
pre-1955 models). The modern second generation Paralevers (with the external connecting arm and the 
bending axis co-axial with the shaft) is more reliable (4v Boxer).

• R 80 GS 1987 - 94

• R 80 R 1992 - 94

• R 100 GS 1987 - 96

• R 100 GS Paris-Dakar 1987 - 96

• R 100 R 1991 - 96

• R 80 GS Basic 1996 visibly similar to the G/S
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In 1987/88, the range was updated with the new light-alloy 'Paralever' swinging arm. The device, seen for
the first time on a production motorcycle, used the principle of a double joint, which reduced the unwelcome 
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4   Modern 4-Valve Boxer – 850 to 1200 cc

4.1   First generation 4V – 1993-2006, 850 to 1200cc

BMW R 1100 RS

By the mid 80s, the K75 series had been successfully introduced and BMW had begun to wonder what the 
Boxer motorcycle would look like in the future. Basic development naturally had to include a ground-up 
rethink of the engine. Also if it should be a Boxer, planning and construction should start completely from 
scratch.

The new Boxer must have more power and torque than the existing one. It had to have four valves per 
cylinder instead of the usual two. The overriding priority aside from that was that it should be environmentally 
friendly: minimum fuel consumption, low exhaust emissions and reduced noise as well as ease of 
maintenance.

The first bike of this new generation was the R1100RS of Autumn 1993. Its trade mark was the Telelever 
(see page 47) front suspension. It offered a revolution in handling, despite the fact that it required a bit of 
getting used to. The new 4-valve heads and a change to the position of the camshaft meant that rockers 
could be used to activate the valves. BMW was the first manufacturer in the world to fit a 3-way catalyst to a 
bike, and this environmental control was important for the new Boxer generation. The 3-way cat pioneered 
the now common techniques for the reduction of exhaust gas emissions. The new series was fitted with the 
K series' engine management computer and fuel injection (Bosch Motronic) and included a diagnostic chip. 
The new Boxer also introduced new features in chassis design (see page 46).
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R 1200 C – Cruiser

• R 850 GS Enduro

• R 850 RT Tourer (Police only)

• R 850 R / R Comfort Naked Bike

• R 850 C Cruiser

• R 1100 R Roadster/ Naked Bike

• R 1100 RS Sport-tourer

• R 1100 S Sportster. Also available as  'Boxer Cup Edition'

• R 1100 GS Touring Enduro

• R 1100 RT Tourer

• R 1150 RT Tourer

• R 1150 R Roadster/ Naked Bike

• R 1150 R Rockster, Roadster/ Naked Bike (2003 - 2005)

• R 1150 RS Sport-tourer

• R 1150 GS / R 1150 GS Adventure, Touring Enduro

• R 1200 C Cruiser

• R 1200 CL Luxury cruiser
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4.2   4V, Second Generation "EVO-Boxer", from 2004 / 1200cc

R 1200 RT (same as mine)

Twin disc front brake with floating discs: 320mm discs front, 305mm disc rear. 4-piston fixed callipers  with 
pad angle compensation (EVO Brake).

Twin spark.

Independent management for each cylinder (separate ignition/injection).

Larger valve size (IN: 36.35mm, EX:31mm).

Anti-knock control.

Completely redesigned crankshaft.

Balancer shaft (inside the countershaft).

Strengthened helical gears.

Top-mounted Paralever reaction arm (greater ground clearance).

Lighter.

Increased power and torque.

More agile rear wheel suspension.

Suspension strut.

Cast aluminium single-sided swinging arm with BMW EVO Paralever.

Manual (USA: electrical) hydraulic remote variable preload adjustment. Manual (USA: electrical) rebound 
damping adjustment.

Travel: 120mm (front), 135mm (rear).

Wheelbase: 1480mm.

Front tyre: 120/70 ZR 17.
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"EVO" (the contemporary acronym for Evolution) because of the further development of the front suspension

CAN Bus. (CANbus or CAN-bus)
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Rear tyre: 180/55 ZR 17.

Front brake: Twin-disc EVO, floating disc, 320mm dia., 4-piston fixed calliper.

From special touring machine BMW GS to balancer shaft in 1200cc engine
The most important development in the new engine was the balancer shaft, designed to eliminate vibration. 
Despite special construction principles of opposing cylinders, through which the free mass of the oscillating 
pistons and con-rods oppose each other, conventional Boxer motors can't run vibration-free. When the 
layout of the engine is viewed from above, it can be seen that the cylinders are offset from one another, and 

A balancer shaft was introduced for the first time in the 1200cc engine. The shaft runs counter to the 
crankshaft and carries two weights set at 180 deg. to one another and are set at such an angle as to counter 
the initial moment. By locating the balancer over the crankshaft, the resulting vibrations are reduced to a 
background level. This ingenious space-saving location mounts the balancer shaft in roller bearings inboard 
of the countershaft, which was using in previous engines for the drive of the oil pump and camshaft. It is 
driven by spur-gears from the crankshaft with ratio 1:1.The rear balance weight lies outside the crankcase 
and is bolted onto the shaft. The front balance weight is integrated into the drive wheel. The countershaft 
rotates at half crankshaft speed and is driven (as always) by chain.

• R 1200 GS / GS Adventure Touring Enduro

• R 1200 R Roadster/ Naked Bike

• R 1200 ST Sport-tourer

• R 1200 RT Tourer

• R 1200 S Sportster

• HP2 Enduro Enduro with tubular steel chassis and upside-down fork

• HP2 Megamoto Supermoto, based on the HP2 Enduro

• HP2 Sport Race Replica and based on the endurance racer engine (see page 41)

R 1200 GS – 2008
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vibration increase with increasing apacity and rpm.

this creates a moment [Ed: a tendency to produce motion], which leads to an undesirable oscillation. This
manifests tself as vibration in the andlebars, footrests and seat. The level of this moment and the resulting 
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4.3   Sport  and records
(by Michael)

BMW achieved many motor-sport successes with the Boxer range, a few of which are detailed here.

I. Speed Records. The golden era of land speed records was from 1929 to 1937 and is closely 
associated with the name Ernst Henne. This daring man claimed his first record in 1929 with 134 
mph on a 750cc R16, which with supercharger and 'devil's fuel', gave 55 HP. His final personal best 
before the War was in 1937 with 173 mph on an R5, which had bevel-driven overhead camshafts 
and supercharger (500cc/108 HP). BMW also claimed several post-War records.

II. Solo motorcycles. Since 1924, BMW motorcycles claimed innumerable first places in road races. 
The races were run on famous circuits including Solitude, Schleiz, Eifel, Eilenriede, AVUS, 
Hockenheim, Nürburgring, Sachsenring and Schotten or internationally at the Targa Florio, Monza, 
Tourist Trophy and Six Days. One of the first successful riders was the designer Rudolf Schleicher 
(what a job!), who was followed by Ernst Henne, Josef Stelzer, Karl Gall, Otto Ley, Jock West, 
Ludwig Kraus, Walter Zeller and above all Georg Meier. BMW riders were German champions from 
1937 to 1939, 1947 to 1959, 1961 and 1962. Above all others, 'Schorsch' Meier was to be crowned 
champion five times. His most spectacular triumph was winning the 1939 TT as first foreigner on a 
non-English machine. It was to be 37 years later before another German, Helmut Dähne, took his 
R90S to victory. From 1960, BMW had the newly formed off-road championship all to itself. From 
1981, the BMW G/S was four-times winner of the demanding Paris-Dakar Rally.
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III. Sidecars. The era of the racing sidecars from Bavaria began in 1947. Between 1954 and 1974, no 
fewer than 20 World and 27 German Championships were claimed. The best known names were 
Kraus/Huser, Noll/Cron, Schneider/Strauß and Deubel/Hörner, the four-times World Champions.
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The sporting successes were welcomed and much used by the marketing department.
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[Ed: Fastest motorcycle in the world – 134.71 mph]
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4.4   Café Racer
Check out:

http://www.2-ventiler.de/ 

(… but, our bikes are not Café Racers in the truest sense of the word.)

Collection: http://www.eruzo.com/productslink0.html
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A crazy Swiss (Tom Schaberl, Lucern):

Chopped chopper

Another chop from Tom: 1100
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Result of my Café Racer – a present from my daughter Simone and family for my 60
th
 Birthday. 'Flowing R80'
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4.5   Bobber
[Ed: The term 'Bobber' originated from the small flare, or 'bob' (cf. hairstyle), at the bottom of the front 
mudguard. In the 40s and 50s, the first chops a Harley owner would do would be to remove this front 
mudguard and mount it round the rear wheel, so that the bob was at the rear, hence Bobber.]
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4.6   Projects
Bevel-drive4 OHC, water cooled, rockers as a wooden model.

http://www.2-ventiler.de/board/thread.php?threadid=1594&sid=e0a6380c5f6f23bee56a662d5239f526

Daniel: 'Everything's a bit coarse, but it works! But exactly what it is, no-one knows. Perhaps it's a crock, 
perhaps it'll all work perfectly. However it's a lot of fun!'

4  The camshaft drive on 4-stroke engines is sometimes made using bevel shafts. Thanks to their stability at 
all engine speeds and low maintenance, they're still something of an ideal today, though because they are 
expensive to produce, they have achieved something of an exotic reputation. They are placed at right-angles 
to the crank and cam-shafts. In German, these are known as 'Königswellen' (King's shafts) because the 
bevel gear that sits on the shaft is shaped like a crown. In contrast to a primary chain or toothed belt, the 
bevel shaft is more expensive. Above all, the mechanical noise must be considerably damped, to meet 
contemporary noise standards.
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4.7   Crazy stuff

Okay, it's no BMW, but it is crazy. The 16-seat Ural by Oleg Rogov:
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Cheers! ☺

Rider Otto Labitzke from Hilden in Hockenheim 
1968. The engine was still running even after his 
cylinder fell off ☺.

Sorry – it's a  Zündapp KS601 ☺

Even so, it's beautifully crazy ☺

BMW engines have been used in the third-
generation Rosenbauer portable generators. To 
date, over 12,000 of these units have been built and 
are in worldwide use.
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Annex

A   Links and bibliography
• http://de.wikipedia.org/wiki/Liste_der_BMW-Motorräder - Vollschwingen-BMW_1955_bis_1969  

• http://specials.bmw-motorrad.com/com/de/index_frameset.html?content=http://specials.bmw-  
motorrad.com/com/de/fascination/history/models/search_models.html

• http://www.bmw-motorrad.de/technik  

• http://www.2-ventiler.de/  

• http://www.boxer-forum.de/  

• Typenkompass BMW, Motorräder seit 1945 – ISBN 3-613-02500-0

• Faszination BMW Boxer – ISBN 3-927710-06-7

• Jürgen Stoffregen: Motorradtechnik – ISBN 3-8348-0104-6

B   Boxer technology
• http://de.wikipedia.org/wiki/Boxermotor  

• http://boxermotor.com/technik/technik.php  

The opposing pair of pistons in a Boxer engine

History
Karl Benz invented the Boxer engine in 1896. He first designed the engine as a contra-motor, with the two 
cylinders opposite to one another. This first Boxer had 2.7 lit capacity (2 cylinders) and gave about 10 HP at 
750 RPM. This was a back-to-back engine.

Definition
A Boxer engine is one in which the cylinders are laid out opposite but slightly offset to one another in a single 
plane on either side of the crankshaft. (180° V) Each cylinder has its own attachment to the crankshaft, 
however three main bearings are sufficient for a four-cylinder Boxer. This design technique permits a shorter 
crankshaft than by an inline engine. This gives the Boxer engine a superb smoothness, maximum elasticity 
and a low centre of gravity (beneath the line of the crankshaft). By the way, for our 2-cylinder bikes, the left 
cylinder is No. 1.

Advantages and Disadvantages
The engine gives little vibration. This is because the forces moving each piston are cancelled out by the 
opposing piston moving in the opposite direction (the first and second order moments are cancelled out). The 
result is that the engine runs as smooth as silk. Another advantage is that the horizontal alignment of the 
inlet and exhaust tracts, the engine can be built very low and because the parts on both sides are the same, 
the engine is perfectly balanced. This gives a very low centre of gravity and facilitates a symmetrical design 
of the chassis.

A disadvantage is the high manufacturing cost due to two cylinder heads.
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C   Engines

R 100 RS, 1981

R1200GS
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HP2.

In order to permit higher engine speeds, the cylinder heads of the Boxer engine were completely revised and 
in addition to the usual tests were also exhaustively long distance tested. Double chain-driven overhead 
camshafts (DOHC) and valves activated by very light followers/rockers allow a maximum 9500 rpm. Four 
radially-arranged valves give a very compact combustion chamber, so that the two spark plugs used on the 
R models can be reduced to one. The compression ratio is 12.5:1.
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D   Mono- / Paralever – from G/S 1980
Links

• http://de.wikipedia.org/wiki/Paralever  

• http://www.boxer-forum.de/dc/dcboard.php?  
az=show_topic&forum=10&topic_id=24692&mesg_id=24692&listing_type=read_new

• http://www.boxer-forum.de/dc/dcboard.php?  
az=show_topic&forum=10&topic_id=24692&mesg_id=24692&listing_type=read_new

• http://www.zeebulon.de/Mot/bmw_allg.htm#Paralever  

• http://www.largiader.com/paralever/  

Power and rotation effect of swinging arms with shaft drive.
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The shaft reaction is explained by examining the effect of an obstacle that blocks the forward movement of 
the rear wheel (which the rolling resistance also does). In each case the drive shaft attempts to 'climb' the 
teeth of the crown wheel. This leads to a lifting force on the swinging arm at the pivot point with a consequent 

Acceleration leads to a 'climbing' of the shaft on the crown wheel and to a unloading and lifting of the rear. 
Shutting the throttle off lets the rear settle back.

The chassis reaction can be eliminated if the righting force of the drive can be decoupled from the swinging 
arm. To achieve this, the rear wheel drive housing has to be turnable in the swinging arm and the reaction 
forces must be fed to the frame.

Rotatable drive housing and 
link to frame.

First generation:
Rear joint in line with the shaft – link underneath

Second generation: 
Rear joint under the shaft – link on top
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extension of the suspension. The suspension movement increases with longer travel and softer springing.
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E   Segmented frames from 1993 4V

BMW also developed a new frame concept. This concept identified that, in principle, there are only frame 
segments that are attached to the engine/gearbox block. The front part is a stable cast aluminium part. It is 
fixed to the front of the engine casing and serves as the mounting point of the central shock of the telescopic 
forks (see page 47) and of the uppermost ball joint. The rear frame is a tubular steel construction, which is 
attached to the gearbox and engine housings. A bridge between the top rails of the frame carries the top 
mounting point of the rear shock. The base of the shock is fixed to the swinging arm. 
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F   Telelever – from 1993 4V

• http://de.wikipedia.org/wiki/Telelever  

• http://www.bmw-motorrad.de/technik  

BMW Telelever front suspension – from 4V models (1993)

BMW undertook an intensive examination of the problems of front suspension and developed a solution that 
took the advantages of both swinging arm and telescopic fork, whilst at the same time making their 
disadvantages insignificant.

With the patented Telelever front fork, BMW wrote a new chapter in the book of chassis design. This system 
separates the two functions of wheel mounting: damping and springing in a simple and effective way, 
significantly improving the riding comfort. The wheel mounting is accomplished mainly by telescopic forks, as 
before. Each fork comprises two tubes: one sliding and one stationary. This form of construction, using the 
largest possible overlap, affords a high degree of riding stability. A leading arm, pivoted at the front of the 
frame, braces both forks and front wheel. The springing and damping is performed by a central shock 
absorber. In contrast to a conventional telescopic fork, the Telelever fork only has to take a small amount of 

Further advantages of the design are the smaller diameter stanchion, the weight advantage and a more 
sensitive roadholding. In addition, the reduced unsprung weight and quick reaction time of the springing 
make for superb contact on uneven roads. The Telelever system offers the opportunity to configure the 
geometry so that the forks dive only slightly when the brakes are applied. This gives the rider better 
feedback. Dataloggers have substantiated that this absence of front suspension loading means that the tyre 
gives better grip and the braking distance is reduced. A further advantage of the design is that the ABS can 
be more finely controlled, because even pulsating braking forces give no oscillations in the system. All in all, 

The current generation of Boxers presents a revamped and weight-optimised version of the Telelever 
system. A higher degree of braking stability and reduced brake-dive is achieved as a result of revised 
kinematics. The R1200 R and RT had 35mm stanchions, which were increased to 41mm for the R1200 S, 
ST, GS and GS Adventure. The central shock absorber was optimised for a fine tunable ride and could be 
adjusted in preload and length (190mm to 220mm travel (-68mm to +122mm) for the R1200 GS and GS 
Adventure. It also had reserves capable of suiting harder off-road riding.
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the braking and bending forces when riding over uneven surfaces. The stanchions do not suffer from stiction.
[Ed: The word "stiction" is a contracted form of the words static and friction.]

the Telelever system offers a high degree of Comfort, catering for the sporty ambitions of the rider and raises
the safety of the bike in critical situations.
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G   ABS, Full- / Part-Integration / Duplex-Function
The correct braking strategy for motorcyclists is, with 
hindsight, of major importance, since only the proper 
technique, combined with experience take the edge off 

precisely because even regular riders can suddenly cross 
into dangerous situations: the front wheel can be over-
braked and the rear wheel can be locked. Because of 
this, many BMW motorcycles are fitted with ABS as 
standard equipment, or can be fitted with ABS as a 
factory option. This safety mechanism makes riding both 
simple and safe for beginners and experienced riders 
when braking in the wet, dangerous situations or with 

passenger and luggage – in fact, in all situations. For the rider, the optimal braking distance is at hand 
without the danger of locking the wheels and dropping the bike.

BMW develops a specific ABS system for each motorcycle. Only a single ABS is offered for the F650 GS 
and GS Dakar single cylinder motorcycles. In the K-series and for the Boxer models, two varieties of integral 
ABS are offered. For the touring K1200 LT a fully-integrated ABS is supplied. For all other models, part-
integration is supplied. For the R1200GS and GS Adventure and for the F650 GS and GS Dakar, the ABS 
can be switched off when riding over loose terrain. The ABS can also be switched off on the R1200S on race 
tracks because extreme riding situations can happen in which ABS can be an obstacle.

All three systems prevent the locking of the wheels using an electronically controlled hydraulic system. 
Wheel sensors measure the rotation speed of the front and rear wheels and when the wheel shows a 
tendency to lock-up. The sensors feed the pulses to a computer that activates pressure regulators in the 

Version I-ABS 1 of the BMW Integral ABS uses a brake force amplifier. An electrically activated hydraulic 
pump amplifies the force applied at the lever. From 2007, I-ABS 2 used a more sensitive system, which 
alleviated the need for the amplifier. In the Integral system, the hand brake operates both front and rear 
brakes, whilst the rear brake pedal only operates the rear brake. In the fully-integrated system, both brakes 
are operated simultaneously when either the hand or foot lever is activated. Both systems with ABS have 
often been written about in the press and offer clear advantages in safety over conventional braking systems. 
For the Boxer Enduros, the part-integral function remains operative even when the ABS is switched off.

The central pressure regulator provides the computing power and hydraulic pressure amplifier of the integral 
brake system. A total of three processors are used to ensure the safety of the system. Two micro-processors 
provide parallel processing of the control function, with the third processor as arbitrator. Each time the engine 
is switched on, the system runs a self-test, during which time the ABS control lamp in the cockpit blinks. It 
automatically switches off as soon as the engine rpm sensor gives a specific signal and the system works 
without fault.

H   CAN-Bus – from 4V-EVO 2004
• http://de.wikipedia.org/wiki/Controller_Area_Network  

• http://www.me-systeme.de/canbus.html  

• http://www.kfz-tech.de/CAN-Bus.htm  

• http://www.bmw-motorrad.de/technik  

The CAN Bus (Controller Area Network) is a computer network protocol.
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brake hydraulics of the front and rear wheels. The controlled pressure regulator drops the pressure in a 

ABS regulation applies just enough hydraulic pressure to the brakes in pulses.
fraction of a second and then restores it. Thus, in order to keep the wheel just within the locking threshold, 

as one of the safety features of a quality motorcycle 
critical situations. The modern ABS deserves its place 
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BMW uses an innovative electronic network called Single-Wire-System (SWS). This enables the exchange of 

The wire is duplicated (two wires) to provide a spare network that can be used in the event of failure 
('redundancy'). Compared with a conventional system, this offers a significantly greater functional capability 
with a considerably reduced amount of cabling. Further advantages of this intelligent system are: weight 
reduction of the wiring, greater fault tolerance and full diagnostic capability.

only one data channel. Each of the various controllers is attached to this channel – like bus-stops on the bus 

of the technology is that all controllers, sensors and activators are bound in to the same information system 
and can access all signals regardless of their function. Data are always available to all connected 
components.

The considerable cabling necessary to connect each component separately can be dropped, greatly 
improving reliability.

At the same time, the permanent bi-directional exchange of data makes a comprehensive diagnosis of the 
system possible. The whole network is made without soldering. The electronics have a safety shut-down in 
the event of a short circuit and the cause can quickly be identified. Faults are shown in the flat screen multi-
function display. This is a further advantage of the user friendliness of this concept in the event of a 
breakdown.

After twenty years of innovative vehicle electronics, BMW has taken a significant step into the future with the 
implementation of the on-board network.

During the exchange of data in the CAN-Bus, the devices are not given specific addresses; instead, the 
content of each packet of information (e.g. RPM or engine temperature) is individually identified.

Adjacent to the identifier is the priority of the packet.

Each device on the network receives each packet and using the identifier, decides whether the information it 
contains is relevant to that device or not. This method of content identification permits a high degree of 
flexibility. It is very simple to connect devices to an existing CAN-Bus.

In addition, the possibility for multicasting is supported. A single packet can be simultaneously received and 
acted upon by many devices. Measurements from many sensors can simultaneously be passed to many 
controllers, so it is not longer necessary for each controller to have its own sensor.

I   ESA (Electronic Suspension Adjustment)
• http://www.bmw-motorrad.de/technik  

BMW introduced the world's first electronic motorcycle suspension management system (ESA) with the 
K1200S. This special feature enabled the rider to adjust the suspension of the bike to a particular riding style, 
loading and roadholding at the press of a button.

The rider could adjust the springing and damping characteristics of both the front and rear shocks by a 
button on the left-side switch cluster. The adjustment was made in two stages via a controller in the engine 
management unit.

Initially, the rider chooses the spring preload according to the type of loading (solo, solo with luggage/two-up 
or two-up with luggage). Electric motors then make the adjustment. For safety, these adjustments can only 
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The CAN-bus technology, in conjunction with the BMW Single-Wire-System, is a data network that uses 

data over a CAN bus (Controller Area Network) with only one wire (hence the name Single-Wire-System).

route (hence the name 'bus technology') and has full access to all of the data that pass over it. The basis 

Principle of data exchange in the CAN-Network
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be made when the bike is stationary.

In the second stage, the rider chooses the damping characteristics according to his/her intended riding style, 
from the modes: sport, normal and comfort. This adjustment can be 
done on the move.

This changes the rebound damping of the ESA front fork and the 
rebound and compression damping of the rear shock. The 
adjustment is made via stepper motors mounted directly on the 
shock. This mechanism aligns the damping characteristics to the 
selected springing characteristics. The two are optimally set for one 
another. The three loading options and three riding style options give 
a total of nine different suspension modes. A display on the cockpit 
flat screen shows the currently selected program.

The advantage of the BMW electronic suspension management system over a conventional mechanical 
adjustment of spring and damper characteristics lies in the ability to harmonise the two settings. The rider 
spares him/herself the need to know about the settings and having to use tools; instead they can make the 
adjustments in seconds from the comfort of the saddle. In this way it's possible quickly to modify the 
suspension when, for example, taking a passenger for a quick spin, or responding to a sudden change in 
road characteristics.

The ESA system offers the rider of K1200S, K1200R, R1200R and R1200RT BMWs an optimal means to set 
the handling characteristics of the bike in a quick and comfortable way. It offers the possibility to exploit all 
that a modern chassis can offer. ESA is unique to motorcycles and offers an efficient addition to safety and 
comfort.

J   'Q' ☺
Q, Gummikuh [Ed: lit. 'rubber cow' - Air cooled boxers] 

[Ed: In German, the sounds for the letter 'Q' and the word for 'cow' are the same.]

There are several versions of the etymology of the label 'Q'. One is: the legendary motorcycle journalist 
Ernst Leverkus, nicknamed 'Klacks' (died on 19th May 1998 at the age of 75) had noticed the dramatic 
hardening of the rear suspension because of the shaft drive. In the days before the Paralever era, it 
hardened when he twisted the throttle, considerably lifting the rear of the bike. When cows stand up from 
lying down, they always lift their rear ends first. Klacks therefore called them 'Gummikuh' [Ed: rubber cow]. 
The meaning of the 'rubber' part of the word is lost in the annals of history. What remains is the 'cow'. Since 
that time, BMW Boxer bikes are more or less lovingly referred to as 'cows'. In the 50s, 60s and 70s, Ernst 
Leverkus tested just about every bike that appeared on the German market. Together with his wife Inge, he 
developed test methods and measurements, that took in many laps of the Green Hole (the North loop of the 
Nurburgring). The Elephant Rally would never have existed without him, nor would the tank bag. And the 
unique German 'Motorrad' magazine would also never have existed. “That's a Klacks” is already a legendary 
catch-phrase. He rode every new bike that was made. He gave critical opinion that was always fair and 
competent, and this is precisely why his reports in Motorrad were so respected.

Another derivation of the 'Cow' label stems from the fact that it served as a 'milk'-donor. One can 'milk' it via 
the petrol line very quickly, and thus during petrol shortages give bikes whose tanks had run dry a 'milk 
donation' to allow them to reach the next petrol station.

☺ Friendly
The slogan 'Your friendly BMW dealer' was used in the Handbook and advertisements, and because it's too 
long to write the phrase down every time, soon became shortened to 'friendly' or more contemporarily the 
smiley ☺. Meanwhile, in place of the word friendly, all advertising material and publications used the phrase 
'BMW Motorcycle Partners'
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[Ed: a new Enduro version of BMW’s unique ESA (Electronic Suspension Adjustment) system is introduced
for the 2006 1200GS models]
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K   Maintenance Rules – Murphy's Law
From Detlev at http://www.2-ventiler.de/

1. Whatever falls into the engine does not fall to the workshop floor.

2. The best bits are always to be found in the old oil.

3. The screwdriver only slips away when the sharp edge is nearest your knuckle.

4. First rule of hydraulic lifts: it'll always come down.

5. There's always one screw left over.

6. You'll always need something you haven't got.

7. Significant problems only appear during the test ride when they've already done irreparable damage. 
Otherwise they appear for the first time when the owner's riding the bike.

8. The smaller the bit, the further into the corner it jumps.

9. The heavier an object is , the more likely it'll fall on one's foot.

10. Threads can change their direction by magic.

11. Batteries and generators can change their polarity by magic.

12. Leaks never happen when watched – only when one looks away.

13. There's no such thing as unbreakable parts.

14. Fuses are protected from burning through by electric circuits.

15. Tools fall exactly where they can cause most damage. A nut always falls into the cylinder, a spanner 
always falls across the poles of a battery, a tube of gasket sealant always falls into the oil-tray, an 
oil-can always falls onto the rider's seat and hammer always falls against the windscreen.

16. Freshly painted surfaces are magnetic to insects whilst the paint is still wet. When dry, this 
magnetism applies to sharp-edged objects.

17. A part taken form a bike being repaired will only show a defect when its removal has cause 
irreparable damage to other parts of higher value.

18. A part taken from a repaired bike will show itself to be in good condition when its removal has cause 
irreparable damage to other parts of higher value.

19. Donor bike parts only have the same colour as a repair bike until their parts have been assembled.

20. The parts of two identical bikes of the same month of manufacture only differ when one is used to 
repair another.

21. If the handbook recommends special tools, these are only needed when one has decided to get by 
without them. If one buys the tools, one finds that the bike is so designed as to render them useless.

22. Never underestimate the stupidity of the previous owner and his mechanic - even your own 
mechanic. A problem that will have annoyed you for weeks suddenly disappears when you ride the 
bike into the mechanic's garage and reappears the minute you leave.

23. The good friend to whom you lend a seldom-used special tool, forgets to return it to you and is on 
holiday when you need it yourself.

24. The screw that gives you problems when tightened is always the one that's most difficult to reach. 
Unless it's an endless screw.

25. When fettling on a Saturday, important parts only break after 16 hours.

26. The bonnet catch mostly hits the back of the head.

27. You only remember the screwdriver that you placed on the rim of the wing when you've closed the 
bonnet.

28. Oil spurts only hit bright or expensive clothing.

29. If there are multiple causes for a problem, it''ll always be the most expensive.
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30. Your dealer will not stock the part that you need because that part never goes wrong or the part will 
be unobtainable, or has been deleted by the manufacturer.

31. The parts that you've been looking for for six months and have just discovered in a newspaper 
advert were sold ten minutes before your call.

32. If you find a right-hand rear light in a car boot sale for £3, you can bet that a stray van will take out 
you left light next Saturday.

33. The weather forecast is only correct when you're fettling during your holidays.

34. The correct spanner is always the one that's furthest away.

35. People who know better only appear when something goes wrong.

36. Checking the contents of installation kits or repair kits is useless. Parts only disappear just before 
they're needed.

L   Table: Prices for 2-valve Boxers
Figures from MO Magazine Special Edition 'BMW Motorcycles' No. 24 (2007)

The table shows values from 'Condition 4' (ridable but some wear and tear) to 'Condition 2' (superbly 
maintained and mechanically perfect).

Demand:
(empty) means static sales
> means growing sales

52

Model From Year To Year cc HP Demand From € To €
R 50/5 1969 1973 494 32 1600 4500
R 60/5 599 40 1800 4500
R 75/5 745 50 > 2000 6000
R 60/6 1973 1976 599 40 1800 3900
R 75/6 745 50 2000 4500
R 90/6 898 60 2200 4800
R 90 S 898 67 > 2500 9000
R 60/7 1976 1978 599 40 1800 3800
R 75/7 745 50 2000 4800
R 80/7 1978 1980 798 50/55 1800 4200
R 100/7 1976 1978 980 60 2000 4800
R 100 T 1978 1980 980 65 1800 4000
R 100 S 1976 1980 980 65/70 2000 7000
R 100 RS 1976 1993 980 60/70 > 1800 6000
R 45 1978 1984 473 27/35 800 2400
R 65 650 45/50 1000 2600
R 65 LS 1982 1984 650 50 1000 2800
R 100 RT 1978 1995 980 60/70 1600 5000
R 80 G/S 1980 1987 798 50 > 1500 4000
R 80 ST 1982 1984 798 50 1700 3900
R 80 G/S PD 1983 1987 798 50 1700 4000
R 100 1980 1984 980 67 1800 5000
R 100 CS 980 70 2000 7000
R 65 1985 1992 650 27/48 1000 3500
R 80 1984 1992 798 50 1500 4000
R 80 RT 1980 1994 798 50 1500 4000
R 80 GS 1987 1994 798 50 2000 4500
R 100 GS 980 60 > 2500 6000
R 65 GS 1987 1992 650 27 1800 3900
R 100 GS PD 1989 1995 980 60 > 2800 7000
R 100 R 1991 1996 980 60 > 2500 7000

1993 1995 980 60 > 2800 7000
R 80 R 1992 1994 798 50 2500 4000
R 80 GS Basic 1996 1996 798 50 > 5000 9000

R 100 Mystik 
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M   Table: Model differences

53

Pre-War WW2 Early 1950s
2, SV/OHV 2, OHV 2, OHV 2, OHV 2, OHV 2, OHV 2, OHV 2, OHV 2, OHV 2, OHV 4, HC 4, HC

Spark plugs / Cylinders 1 1 1 1 1 1 1 1 1 1 1 2

Gears 3 / 4 4 4 4 4 5 5 5 5 5 6

Shaft
Shaft in oil bath
Kick starter
Featherbed frame
Electric starter from 60/5
Underneath camshaft
12V Generator
Lead-free petrol from 1984
Disc brakes 750/900cc from /7 all w ith at least one
Separate instrument console
H4 Headlight
Cast-aluminium w heels
Rectilinear cylinder head Partly black
Telelever
ABS
CAN-Bus
ASC
Tyre pressure indicator

Suspension Rear Rigid Crankshaft bearings Roller bearings Sw inging arm
Plunger Plain/Shell bearings /5
Double shock
Double-sided
Monolever
Paralever

Front Telescopic

Double sided
Rear

1955-1969
/5

1969-1973
/6

1973-1976
/7

1976-1985
Small

1978-1993

2V Mono-
Lever

1980-1997

2V Para-
Lever

1987-1996
4V Gen 1

1993-2006
4V EVO

2004-xxxx
Valves / Valvegear

6
(from 1999)

2-Cyl Boxers
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N   Model changes 1969 - 1986
Provided by Michael

1969 /5 R50/5 R60/5 R75/5 Type 246
1972 Swinging arm length (+50mm)

Seat railing instead of handles right & left
Optional tank rack
Chrome side-cover and holder

1974 /6 R60/6 R75/6 R90/6 R90S Type 247
Battery increased to 30AH
Combined instrument console
5-speed gearbox

Re-enforced crankcases
Crankshaft modified (heavy-metal inserts)

Clutch release bearing altered
R90S

Clutch pressure ring strengthened
Generator output increased to 280W

1975

New main switch
Clock dials changed
Fork bellows changed from 13 to 11 folds
Front axle diameter changed to 17mm

1976 /7 R60/7 R75/7 R100/7 R100S R100RS

Daylight running lights
Sump capacity enlarged (S & RS)

Re-enforced crankcases
Oil-pump key (Woodruff) strengthened

R100RS Exhaust 40mm (to 1981)
R100RS & S Crankcase breathing modified

Disc brakes (except R60), initially undrilled

Oil pressure regulator changed from 
M10x1 conical to M12x1.5 plain
Conrod material improved
Enlarged top opening to chaincase cover
Pushrods lightened

Rocker arm bearing changed to needle 
roller

Rocker arm bearing changed to needle 
roller (all models)

Crankshaft fitted with heavy metal inserts, 
balance weight screws M11
Kickstarter/Starter teeth increased 
(old:93:8, new 111:9)
Ignition 6°32° (previously 9°/34°)
Cylinder base diameter 99mm instead of 
97mm

Crankshaft fitted with heavy metal inserts, 
balance weight screws M11

Camshaft bearings changed from 
aluminium to bronze
Pushrods modified

Single-piece alternator stator from 105mm 
to 107mm
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1977 R75/7 introduced
R100RS & RT with rear disc brake

1978 R80/7 R100T R100RT R45 R65
Con-rods modified
Aluminium wheels

1979 R100S introduced
Crankcase breather modified
Cylinder base O-ring
Transmission shock absorber

Ignition kill switch, shorted camshaft

Simplex timing chain

Brake discs with 80 instead of 100 holes
all R100 40mm exhaust (until 1981)
R100RS & RT Oil cooler

1980 R80G/S R100CS
R60 introduced

1981 Oil circulation altered
Bearing cover modified
Rocker arm with cross oil path

Modified cylinder base O-ring

Crankcase breather modified (membrane)
electronic ignition
disc air filter
38mm exhaust for 100s
second exhaust balance pipe
master cylinder on handlebar
choke on handlebar
gearbox with shorter input shaft

Ribbed rear crown wheel housing

Gearbox output shaft seal modified
permitted gross weight 440kg

New pistons with circlips (except R60)
Switchable suspension control
Intruments modified (green digits on white 
background)
Electronic tacho, turn signal green and 
overhead (instead of underneath)

Cyliner head gasket modified

Switcheable lights
Chaincase cover modified

Ribbed gearbox cover (pressure- instead of 
gravity cast)

Crankshaft seal modified (Viton)

Nikasil cylinder (identified by raised 
cyclinder capacity number castings)

Rings soldered to pushrot tubes (can't be 
retro-fitted)

shaft drive with shock-absorber, housing 
modified

Brembo brakes

Headlight dip switch integrated into switch 
console (instead of tacho), brake control 
discontinued.

55

Downloaded from www.MotorcycleInfo.co.uk

http://www.motorcycleinfo.co.uk


Moto
rc

yc
le 

In
fo

 P
ag

es

R80 data extended by owner Hans Jud

56

Model No. cylinders HP/rpm Year

R 32 2 68 X 68 494 8.5/3300 1923-26 3090
R 37 2 68 X 68 494 16/4000 1925-26 152
R 39 1 68 X 68 247 6.5/4000 1925-26 855
R 42 2 68 X 68 494 12/3400 1929-28 6502
R 47 2 68 X 68 494 18/4000 1927-28 1720
R 52 2 68 X 68 494 12/3400 1928-29 4377
R 57 2 68 X 68 494 18/4000 1928-30 1006
R 62 2 78 X 78 745 18/3400 1928-29 794
R 63 2 83 X 68 735 24/4000 1928-29 794

R 11 2 78 X 78 745 1929-34 7500

R 16 2 83 X 68 735 1929-34 1106

R 2 1 63 X 64 198 1931-36 15207

R 4 1 78 X 84 398 1932-37 15295

R 3 1 68 X 84 305 11/4200 1936 740

R 12 2 78 X 78 745 1935-41 36008

R 17 2 83 X 68 735 33/5000 1935-37 434
R 5 2 68 X 68 494 24/5800 1936-37 2652
R 6 2 70 X 78 596 18/4800 1937 1850
R 35 1 72 X 84 342 14/4500 1937-40 15386
R 20 1 60 X 68 192 8/5400 1937-38 5000
R 23 1 68 X 68 247 10/5400 1938-40 9021
R 51 2 68 X 68 494 24/5600 1938-40 3775
R 66 2 70 X 78 597 30/5300 1938-41 1669
R 61 2 70 X 78 597 18/4800 1938-41 3458
R 71 2 78 X 78 745 22/4600 1938-41 3458
R 75 2 78 X 78 745 26/4000 1941-44 1800 (approx.)

Production stopped during WW2

Bore x Stroke
[mm]

Volume
[cc]

Production
Run

18/3400
20/4000
(1934)

25/4000
33/4000

(1932-34)
6/3500
8/4500

(1934-37)
12/3500
14/4200
(1934)

18/3400
20/4000
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Model No. cylinders HP/rpm Year

R 24 1 68 X 68 247 12/5600 1948-50 12020
R 25 1 68 X 68 247 12/5600 1950-51 21400

R 25/2 1 68 X 68 247 12/5600 1951-53 38651
R 25/3 1 68 X 68 247 13/5800 1953-56 47700
R 51/2 2 68 X 68 494 24/5800 1950-51 5000
R 51/3 2 68 X 68 494 24/5800 1951-54 18420
R 67 2 72 X 73 594 26/5500 1951 1470

R 67/2 2 72 X 73 594 28/5600 1952-54 4234
R 67/3 2 72 X 73 594 28/5600 1955-56 700
R 68 2 72 X 73 594 35/7000 1952-54 1452
R 50 2 68 X 68 494 26/5800 1955-60 13510

R 50/2 2 68 X 68 494 26/5800 1960-69 19036
R 69 2 72 X 73 594 35/6800 1955-60 2956
R 60 2 72 X 73 594 28/5600 1956-60 3530

R 60/2 2 72 X 73 594 30/5800 1960-69 17306
R 26 1 68 X 68 247 15/6400 1956-60 30236
R 27 1 68 X 68 247 18/7400 1960-66 15364

R 50 S 2 68 X 68 494 35/7650 1960-62 1634
R 69 S 2 72 X 73 594 42/7000 1960-69 11317
R 50/5 2 67 X 70.6 496 32/6400 1969-73 7865
R 60/5 2 73.5 X 70.6 599 40/6400 1969-73 22721
R 75/5 2 82 X 70.6 745 50/6200 1969-73 38370
R 90/6 2 90 X 70.6 898 60/6500 1973-76 21070
R 90 S 2 90 X 70.6 898 67/7000 1973-76 17455
R 60/6 2 73.5 X 70.6 599 40/6400 1973-76 13511
R 75/6 2 82 X 70.6 745 50/6200 1973-76 >
R 60/7 2 73.5 X 70.6 599 40/6400 1976-80 11163
R 75/7 2 82 X 70.6 745 50/6200 1976-77 6264

R 80/7 2 84.8 X 70.6 797 1977-83 17703

R 100/7 2 94 X 70.6 980 60/6500 1976-78 12029
R 100 S 2 94 X 70.6 980 65/6600 1976-78 9657
R100RS 2 94 X 70.6 980 70/7250 1976-12/83 33322
R100RT 2 94 X 70.6 980 70/7250 1978-12/83 19930
R 100 T 2 94 X 70.6 980 65/7250 1978-12/83 14596
R100CS 2 94 X 70.6 980 70/7000 1980-12/83 6091

R 45 2 70 X 61.5 473 27/6500 1978-12/83 26234

R 65 2 82 X 61.5 649 27486

R 65 LS 2 82 X 61.5 649 50/7250 1981-12/83 5776
R 80G/S 2 84.8 X 70.6 797 50/6500 1980-12/83 11004
R 80 ST 2 84.8 X 70.6 797 50/6500 1982-12/83 5145
R 80 RT 2 84.8 X 70.6 797 50/6500 1982-12/83 5776
R 80 1 2 84.4 X 70.6 797 50/6500 1984-92 13815
K 100 4 67 X 70 987 90/8000 -1983 ?

K100RS 4 67 X 70 987 90/8000 -1984 ?
K100RT 4 67 X 70 987 90/8000 -1984 ?

Bore x Stroke
[mm]

Volume
[cc]

Production
Run

50/7250
55/7000

45/7250
50/7250

1978-80
1980-12/83
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P   My bikes

R1200RT – MY 2006  37,200 miles in 2 years (see page 24)

Feb 1989 R80 – immaculate, original condition (page 19)

Dec 1973 R90S – The 'holy cow' (page 13)
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