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BMW - They did it their way

by Julian Ryder

BMW - Bayerische Motoren
Werke

f you were looking for a theme tune for
IBMW’s engineering philosophy you’d

have to look no further than Francis Albert
Sinatra’s best known ditty: ‘I did it my way.’
The Bayerische Motoren Werke, like their
countrymen at Porsche, takes precious little
notice of the way anyone else does it, point
this out to a factory representative and you
will get a reply starting: ‘We at BMW... *. The
implication is clear.

It was always like that. The first BMW
motorcycle, the R32, was, according to
motoring sage L J K Setright: ‘the first really
outstanding post-War design, argued from
first principles and uncorrupted by established
practice. It founded a new German school
of design, it established a BMW tradition
destined to survive unbroken from 1923 to the

present day.” That tradition was, of course,
the boxer twin. The nickname ‘boxer’ for an
opposed twin is thought to derive from the fact
that the pistons travel horizontally towards
and away from each other like the fists of
boxers. -

Before this first complete motorcycle, BMW
had built a horizontally-opposed fore-and-aft
boxer engine for the Victoria company
of Nuremburg. It was a close copy of the
British Douglas motor which the company’s
chief engineer Max Friz admired, a fact the
company’s official history confirms despite
what some current devotees of the marque
will claim. In fact BMW didn’t really want to
make motorcycles at all, originally it was an
aero-engine company - a fact celebrated
in the blue-and-white tank badge that is
symbolic of a propeller. But in Germany after
the Treaty of Versailles such potentially warlike
work was forbidden to domestic companies
and BMW had to diversify, albeit reluctantly.

Friz was known to have a very low opinion
of motorcycles and chose the Douglas to copy
simply because he saw it as fundamentally a
good solution to the engineering problem of
powering a two-wheeler. In the R32 the engine
was arranged with the crankshaft in-line with
the axis of the bike and the cylinders sticking
out into the cooling airflow, giving a very low
centre-of-gravity and perfect vibration-free
primary balance. It wasn’t just the motor’s
layout that departed from normal practice,
the clutch was a single-plate type as used
in cars, final drive was by shaft and the rear
wheel could be removed quickly. The frame
and suspension were equally sophisticated,
but the bike was quite heavy. Most of that
description could be equally well applied to
any of the boxer-engined bikes BMW made in
the next 70-plus years.

Development within the surprisingly
flexible confines of the boxer concept was
quick. The second BMW, the R37 of

F800 S



1925, retained the 68 x 68 mm Douglas
bore and stroke but had overhead valves

in place of the side valves. In 1928 two

major milestones were passed. First, BMW
acquired the car manufacturer Dixi and
started manufacturing a left-hand-drive version
of the Austin 7 under license. Secondly, the
larger engined R62 and R63 appeared, the
latter being an OHV sportster that would be the
basis of BMW’s sporting and record-
breaking exploits before the Second World War.
The 1930s was the era of speed records
on land, on sea and in the air, and the
name of Ernst Henne is in the record books
no fewer than ten times: eight for two-
wheeled exploits, twice for wheel-on-a-stick
‘sidecar’ world records. At first he was on
the R63 with supercharging, but in 1936 he
switched to the 500 cc R5, high-pushrod
design reminiscent of the latest generation
of BMW twins. Chain-driven camshafts
operated short pushrods which opened valves
with hairpin - not coil - springs. A pure racing
version of this motor also appeared, this
time with shaft and bevel-gear driven
overhead camshafts, but with short rockers
operating the valves so the engine can’t be
called a true DOHC design. Again with the aid
of a blower, this was the motor that powered the
GP 500s of the late ‘30s to many wins including
the 1939 Senior TT. After the War, this layout
would re-emerge in the immortal Rennsport.
From 1939 to 1945 BMW were fully
occupied making military machinery, notably
the R75 sidecar for the army. The factory
didn’t restart production until 1948, and then
only with a lightweight single. There was a
false start in 1950 and a slump in sales in 1953
that endangered the whole company, before
the situation was rescued by one of the truly
classic boxers. Their first post-War twin had
been the R51/2, and naturally it was very close
to the pre-War model although simplified to a
single-camshaft layout. Nevertheless, it was
still a relatively advanced OHV design not a
sidevalve sidecar tug which enabled a face-lift
for the 1955 models to do the marketing trick.
The 1955 models got a swinging arm - at
~ both ends. The old plunger rear suspension
was replaced by a swinging arm while
leading-link Earles forks adorned the front.
Thus were born the R50, the R60 and the
R69. The European market found these new
bikes far too expensive compared to British
twins but America saved the day, buying most
of the company’s output. The car side of the
company also found a product the market
wanted, a small sports-car powered by a
modified bike engine, thus BMW’s last crisis
was averted
In 1960 the Earles fork models were
updated and the R69S was launched with
more power, closer transmission ratios and
those funny little indicators on the ends of
the handlebars. Very little changed during the
‘60s, apart from US export models getting
telescopic forks, but in 1970 everything
changed...
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The sports tourer F800 ST...

... developed into the F800 GT in 2013

The reduced power F650 GS model...



06 INntroduction

The move to Spandau and a
new line of Boxers

MW'’s bike side had outgrown its
Bsite in Munich at the company’s

head-quarters, so, taking advantage
of government subsidies for enterprises
that located to what was then West
Berlin, surrounded by the still Communist
DDR, BMW built a new motorcycle assembly
plant at Spandau in Berlin. It opened in 1969,
producing a completely new range of boxers,
the 5-series, which begat the 6-series, which
begat the 7-series.

In 1976, at the same time as the launch of
the 7-series the first RS boxer appeared. It’s
hard to believe now, but it was the only fully
faired motorcycle, and it set the pattern for
all BMWs, not just boxers, to come. The RS
suffix came to mean a wonderfully efficient
fairing that didn’t spoil a sporty riding position.
More sedate types could buy the RT version
with a massive but no less efficient fairing that
protected a more upright rider. Both bikes
could carry luggage in a civilised fashion, too,
thanks to purpose-built Krauser panniers.
Both the RT and RS were uncommonly
civilised motorcycles for their time.

When the boxer got its next major makeover
in late 1980 BMW did something no-one
thought possible, they made a boxer trail bike,
the R80G/S. This wasn’t without precedent as
various supermen had wrestled 750 cc boxers
to honours in the ISDT and in ‘81 Hubert Auriol

... and 2013-on F700 GS

won the Paris-Dakar on a factory boxer. Some
heretics even dared to suggest the roadgoing
G/S was the best boxer ever.

The K-series

y the end of the ‘70s the boxer
Bwas looking more and more dated

alongside the opposition, and when
the motorcycle division’s management was
shaken up at the beginning of 1979 the
team working on the boxer replacement was
doubled in size. The first new bike wasn’t
launched until late ‘83, but when it was it was
clear that BMW had got as far away from the
boxer concept as possible.

The powerplant was an in-line water-cooled
DOHC four just like all the Japanese
opposition, but typically BMW did it their way
by aligning the motor so its crank was parallel
to the axis of the bike and lying the motor
on it side. In line with their normal practice,
there was a car-type clutch, shaft drive and
a single-sided swinging arm. It was totally
novel yet oddly familiar. And when RT and
RS version were introduced to supplement
the basic naked bike, the new K-series ‘flying
bricks’ felt even more familiar.

It was clear that BMW wanted the new four,
and the three-cylinder 750 that followed it, to
be the mainstay of the company’s production
- but in a further analogy with Porsche the
customers simply wouldn’t let go of the old
boxer. Just as Porsche were forced to keep

the 911 in production so BMW had to keep
the old air-cooled boxer going by pressure
from their customers. It kept going until 1995,
during which time the K-bikes had debuted
four-valve heads and ABS. And when the
latest generation of BMWs appeared in 1993
what were they? Boxers. Granted they were
four-valve, air/oil-cooled and equipped with
non-telescopic fork front ends, but they were
still boxers. And that high camshaft, short
pushrod layout looked remarkably similar to
something that had gone before...

The New 4-valve Boxers

ven by BMW'’s standards, the new-
generation Boxers were a shock. Maybe

we shouldn’t have been surprised after

the lateral thinking that gave us the K-series,
but the way in which the men from Munich
took the old opposed-twin Boxer concept
that launched the company and projected
it into the 21st-Century was nothing short
of breath-taking in its audacity. About the
only design features the old and new Boxers
had in common was that they both had two
wheels and two cylinders. The 4-valve engine
was produced in 850 and 1100 cc version,
with the later eventually being upgraded to
1150 cc for GS, R, RS and RT versions, and
stretched further to 1200 cc for the C model
made famous in the 007 film Golden Eye.
The new bikes mixed old and new
technology in a very clever way. Fuel injection
and four-valve heads were very cutting
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edge, high camshafts operating pushrods
(for ground clearance) and air cooling (albeit
with some substantial help from oil) was
not. The really revolutionary stuff was in the
chassis department: Telelever at the front and
Paralever at the rear bolted to the motor via
tubular steel sub-frames and nothing in the
way of a conventional frame in the middle.
The Telelever front fork is carried on a couple
of wishbones with anti-dive built into the
linkage. Rear Paralever suspension uses a
single-sided swingingarm with a shaft drive
running inside it which forms not quite a
parallelogram shaped system with a tie-arm
running from just below to the swinging arm
pivot to the rear hub. It ensures the rear
axle moves in an (almost) straight line and
suppresses the old BMW habit of the rear end
rising when the throttle is opened. The styling
was also anything but safe; the old cliché of
the boring BMW was blown out of the water.

Singles and Parallel Twins

MW have never been a factory that
Bfollows fashion, nor have they ever

taken much notice of what anyone else
does.

Much like their fellow individualists at
Porsche they have stuck with a hallmark
design (albeit with a bit of pressure from their
loyal customers) that none of their competitors
would want, or dare, to emulate. What other
car maker has produced a rear-engined flat
four in recent years? And has any other bike
maker even considered for a moment making
a horizontally-opposed twin?

BMW’s problem wasn’t keeping their old
customers, once they’d got them on Boxer
twins they tended to stay, it was getting them
in the first place. Hence the first deviation
from the norm was a single, the F650, a bike
that was consciously meant to be different
and appeal to a new type of customer. The
theory was that new, younger customers
would stick with BMW once they’d sampled
the high quality of the firm’s products and
dealer network.

The other revolutionary aspect of the F650
was that it was produced in close cooperation
with another manufacturer, Aprilia. It used
the same Rotax-based engine as one of the
Italian company’s bikes and was assembled
in Italy. But perhaps the biggest deviation
from company philosophy was the F650’s
final drive: for the first time a BMW motorcycle
did not have shaft drive. Heresy of heresies! It
had a nasty, messy, inefficient chain. It didn’t
matter, BMW sold over 30,000 F650s in the
first three model years.

Revolutionary as the F650 was, its
development followed the usual BMW
pattern: after the first unfortunately named
Funduro came the ST tourer and the GS on/
off roader. Radicalism returned with the CS
model, a full-on roadster with cast wheels
aimed at the scooter rider trading up and the
urban professional.

The success of the single meant that BMW

The first generation F800 GS model...

had an obvious gap in the range between the
F650 and the big Boxer twins.

Enter the F800, in its way just as radical
a departure as the little bike. A parallel-twin
BMW? Who’d have thought it? When the
whole world, led by the British industry, was
making parallel twins, BMW engineers would
have shut the factory rather than make one.
The all-new motor was developed with, and
is assembled by, Rotax then shipped to
Germany to be assembled into the bikes.

The F800 S and ST were intended to
do another thing that the company had
previously eschewed, appeal directly to
buyers of mainstream Japanese bikes. Hence
the conventional telescopic forks rather than
the Telelever fitted to the Boxers, and belt final

drive that meant the owner didn’t have the
maintenance he/she would have to do with a
chain and of course it is considerably lighter
than a shaft. And lightness was one of the key
design objectives of the F800.

Bikes designed to be all things to all men
often end up bland, not the F800. It started life
as the half-faired S and the touring-oriented
ST before getting the GS treatment in its
second model year (with a lower powered
option rather confusingly called the F650
alongside). The next F800 model was another
revolutionary step; the R model, which like the
GS models had chain drive and a conventional
double-sided swinging arm. The motor got a
few tweaks and shorter gearing to compete
in the naked middleweight sector beloved of

... and the 2013-on Adventure model
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newly qualified riders and those who do a lot
of riding in town. The world’s best stunt rider,
Christian Pfeiffer, started using an F800S
and the modifications he made for his shows
helped in development of the R. BMW even
marketed a limited-edition Pfeiffer replica.
There’s something else you never thought
would happen: staid old BMW involved with a
stunt rider?

Second generation twins came along in the
form of a restyled GS in 2013, plus a rugged GS
Adventure option. A low power version of the
GS was still available, but renamed F700 GS to
avoid confusion with the firm’s G650 GS single.

The long-running F800 ST sport tourer was-

replaced by the GT in the same year, providing
higher spec bodywork and equipment for the
serious touring rider. At the same time the R
model received minor cosmetic updates, but it
wasn’t until 2015 that substantial changes were
made with a new headlight, upside-down forks
and radial front calipers.

The F800 R
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About this Manual

The aim of this manual is to help you get the
best value from your motorcycle. It can do so
in several ways. It can help you decide what
work must be done, even if you choose to have
it done by a dealer; it provides information
and procedures for routine maintenance and
servicing; and it offers diagnostic and repair
procedures to follow when trouble occurs.

We hope you use the manual to tackle the
work yourself. For many simpler jobs, doing
it yourself may be quicker than arranging
an appointment to get the motorcycle into
a dealer and making the trips to leave it and
pick it up. More importantly, a lot of money
can be saved by avoiding the expense the

shop must pass on to you to cover its labour
and overhead costs. An added benefit is the
sense of satisfaction and accomplishment
that you feel after doing the job yourself.
References to the left or right side of the
motorcycle assume you are sitting on the
seat, facing forward.
We take great pride in the accuracy of
information given in this manual, but
motorcycle manufacturers make alterations
and design changes during the production
run of a particular motorcycle of which
they do not inform us. No liability can be
accepted by the authors or publishers
for loss, damage or injury caused by any
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errors in, or omissions from, the information
given.

lllegal Copying

It is the policy of Haynes Publishing to
actively protect its Copyrights and Trade
Marks. Legal action will be taken against
anyone who unlawfully copies the cover or
contents of this Manual. This includes all
forms of unauthorised copying including
digital, mechanical, and electronic in any
form. Authorisation from Haynes Publishing
will only be provided expressly and in writing.
lllegal copying will also be reported to the
appropriate statutory authorities.
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