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We reserve the right to modify designs,
equipment and accessories in the interests
of continuing technical development.
Dimensions, weights and performance data

are quoted to generally accepted tolerances.

Errors and omissions excepted.

Dear BMmw Enthusiast.

Congratulations on

its powerful yet refi
shaft drive —

your decision in favor of the BMW motorcycle, with
ned twin-cylinder horizontally-opposed engine and
built to the finest engineering standards.

In order that you can familiarize yourself with the technical details of

Kﬂour motorcycle, we have prepared this Technical Data and Service
anual.

Apart from interesting details of the BMW motorcycle’s engineering
features, it provides a full summary of all maintenance work to be per-
formed by your BMW dealer at the specified intervals.

Remember to take this manual along when your machine is due for
service or inspection work. The BMW dealer will confirm in the spaces

provided that all the necessary maintenance and inspection work has
been performed without interruptions.

And now, enjoy the sheer riding pleasure that your BMW can offer —
and which will, we are sure, make you a firm friend of the BMW blue-
and-white badge if you are not one already.
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Engine 5

Technical description

Engine

The engine used in the type R60/7 —
R 100 RS motorcycles is an air-cooled
horizontally opposed twin cylinder, 4-
cycle unit.

The engine block takes the form of a
1-piece tunnel housing, reinforced by
internal webs. It contains the crankshaft
and camshaft.

The 1-piece crankshaft is a steel drop
forging. Great rigidity is achieved by ge-
nerously dimensioned main bearing
journals and a high degree of overlap
with the big-end bearing journals. The
main and big-end bearing surfaces are
treated for maximum surface hardness
and resistance to abrasion.

The crankshaft runs in 4-layer main
bearings pressed directly into the crank-
case at the flywheel end and into a drop
forged light alloy bearing cap at the al-
ternator end. Careful dynamic balancing
of the crankshaft ensures exceptional
freedom from vibration. The split, drop
forged connecting rods run on the
crankpin in 4-layer bearings, and have
I-section shafts.

The big-end bolts are screwed directly
into the positively located big-end bear-
ing caps. The small-end bearing is a
pressed-in bronze bushing,

The camshaft is a case hardened phos-
phatized die casting located below the

crankshaft, and running directly in the
crankcase at the rear and in a cast iron
flange with a brass bushing at the front.
The rear end of the camshaft carries
the inner rotor of the oil pump, and the
front end the drive sprocket, the worm
wheel for the revolution counter drive
and the centrifugal advance cam for the
distributor.

The off-center pistons are of cast alu-
minium alloy, with 3 piston rings; the
top ring is a hard chromed spheroidal
graphite ring, the second a cutaway ring
and the third a double chamber oil scra-
per ring. The piston pin is of ample size
and of the fully floating type; it is locat-
ed in the piston on both sides by spring
circlips to prevent axial movement.

The cylinders are made from a combi-
nation of materials. A cast iron liner is
surrounded by a light alloy finned bar-
rel thus assuring excellent heat dissi-
pation, keeping rubbing surface tem-
peratures low and thus improving oil
adhesion.

Two pushrod outer tubes are pressed
into the base of the cylinder and sealed
against the engine block with rubber
sleeves; these also act as oil return
tubes from the cylinder head.

The cylinders are mounted on the crank-
case using a special sealing compound
(Hylomar). In addition, the 2 oil
passages at the upper tie rod bolts are
sealed with O-rings. The cylinder head
has a metal-asbestos gasket.




6 Engine, lubricating system

The cylinder heads are of light alloy,
with carefully designed fins and shrunk-
in valve seats (fine perlitic gray cast iron
for the inlet valves, high alloy gray cast
iron for the exhaust valves). The valve
guides are press fitted.

The cylinder heads are attached to the
crankcase by 4 through bolts on each
side, which also locate and retain the
cylinder barrels. In addition the cylinder
head is secured directly to the cylinder
barrel by 2 nuts. The through bolts
also carry the valve rocker needle roller
bearings. The use of pressed-in pushrod
tubes ensures that cooling air can reach
those parts of the cylinder head which
are subject to the highest thermal load-
ings, thus maintaining temperatures at
a satisfactorily low level.

The valves are operated from the cam-
shaft by hardened cast tappets, push-
rods and rockers. The camshaft is dri-
ven at half engine speed by a duplex
chain. Any stretching of the duplex
chain is compensated for by a chain ten-
sioner operated by a leaf spring.

The pushrods are manufactured from
light alloy tube with approximately the
same coefficient of expansion as the
cylinder heads; this prevents alterations
in valve operating clearances.

The exhaust valves consist of a highly
heat conductive ferritic stem and a high
alloy austenitic, scale resistant head; in
addition the valve stems are hard chro-

mium plated and the valve seat is ar-
moured. The keeper arrangement per-
mits the valves to rotate during opera-
tion.

Lubricating system

The engine employs a high pressure re-
circulating lubricating system with a full
flow oil filter.

The lubricating oil pump is an Eaton
trochoid gear type pump driven from
the camshaft. It draws oil from the oil
pan through an immersed dome with
perforated metal screen, pumps it
through the main lubricating passage
to the full flow oil filter and from there
to an annular passage in the camshaft
bearing flange to the oil gallery in the
main bearing cap.

From the annular gallery in the bearing
cap the oil first passes through a hole in
the left sidewall of the engine block to
the rear main bearing, and then through
2 upward sloping passages in either
crankcase sidewall to the upper tie rod
bolts. The holes for the upper cylinder
tie rod bolts are used to convey oil to
the rocker pedestals and shafts, and
thus to Iubricate the rocker bearings
and other timing gear components.

The connecting rods are lubricated
through passages in the crankshaft,
using oil drawn from the anular groove,
in the front or rear main bearing bush-

ing. The rear camshaft bearing is
lubricated by oil leak from the oil pump.
The timing chain runs beneath the
normal oil level in the oil pan, and is
additionally lubricated by oil emerging
from the front main bearing and
pressure relief valve.

Crankcase ventilation is obtained by
drawing fumes against the direction of
crankshaft rotation through a settling
chamber, in which the oil mist is depos-
ited, to a non-return valve. From this
point the fumes are re-introduced into
the combustion air intake.

Engine and gearbox 7
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8 Carburetors

Carburetors

Slide type carburetor — type R 60/7

. R60/7 models are equipped with 2 Bing

plunger slide carburetors with a 26 mm
throat and removable, centrally located
float chamber. The carburetors are in-
clined and are attached to the cylinder-
heads by a clamp ring.

Fuel flows into the float chamber 4
through a feed hose, the correct level
being maintained in all driving attitudes
of the machine by a double plastic float
5, which operates the float needle valve
11 via a pivot pin 10. The float chamber
is vented to atmosphere, and supplies
fuel to the main and idle jets.

The main jet 6 is screwed into the low-
er end of mixing tube 8 together with
main jet block 7. Needle jet 12, into
which a conical jet needle 16 is insert-
ed, is mounted on the upper end of the
mixing tube. The jet needle together
with plunger piston 17 is raised or lo-
wered by throttle operating cable 18.
This enlarges or reduces the fuel outlet
cross-section at the needle jet and the
cross-section of air venturi. A propor-
tion of the intake air by-passes the
needle jet: this air supply is drawn from
the air intake pipe 15 through passage
14; and causes pre-atomisation of the
fuel emerging from the annular opening
of the needle jet. In air venturi 15, the
fuel/air mixture strikes the main air flow
and a further intensive atomising pro-
cess takes place before the mixture pas-

ses into the cylinder combustion cham-
ber.

When the throttle is opened, upward
movement of the jet needle frees
plunger 9 of the accelerator pump. This
is pressed up by a spring beneath and
forces fuel above the plunger via the
needle jet into the intake tract. In the
carburetor's idle setting, the plunger is
pressed back down by the jet needile,
and fuel allowed to reach the space
above the plunger at the same time via
a miniature plate valve. This closes and
cuts off the fuel supply as soon as the
plunger moves up during acceleration,
thus preventing fuel from flowing back
into the float chamber.

Fuel drawn in from the float chamber
through idle jet 3 is mixed with air
emerging from idle air passage 1, the
volume of which can be adjusted with
idle air regulating screw 13. This mix-
ture enters the air venturi through a
small passage 2 immediately behind the
throttle slide. If the idle air regulating
screw is screwed in, a richer mixture
will be obtained; if screwed out, the
mixture will be weakened.

Idle speed is regulated by means of the
throttle slide stop screw, whereas the
idle air regulating screw governs the
fuel-air mixture strength.

In order to prevent fuel from flowing in-
to the cylinders in the event of a leak-
ing fuel feed valve, excess fuel is con-
ducted away to the outside by a pipe in
the float chamber,

To provide a richer mixture, especially
when starting a cold engine, the car-
buretor contains a second, consider-
ably smaller and more simple slide sy-
stem; this is the cold start or choke unit.
If its slide (cold start plunger) is raised
against spring pressure by the operating
cable, the engine will draw additional
fuel via the cold start jet and riser pipe
while the main throttle slide remains

closed.

The choke operating cable must be
installed with adequate free movement,
so that the choke plunger can close
completely.

Carburetors 9
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12 Clutch

Clutch

A single dry plate clutch connects the
engine crankshaft and gearbox input
shaft. When the clutch is engaged,
a diaphragm spring forces the pressure
plate and clutch disc against a contact
ring which is bolted to the flywheel,
This establishes a rigid drive line be-
tween the gearbox and the engine,
since the flywheel itself is connected to
the engine crankshaft and the clutch
plate to the gearbox input shaft,

A diaphragm is spot welded to the
pressure plate between the flywheel and
the contact ring. This diaphragm per-
mits axial movement of the pressure
plate and transmits part of the engine
torque.

The clutch plate has a bonded friction
lining and is mounted on the splines of
the gearbox input shaft in such a way as
to permit axial movement. Slots are pro-
vided between the flywheel and contact
ring, through which dust from the clutch
linings can escape; this also assists
in keeping the clutch plate cool.

To disengage the engine from the trans-
mission, the clutch throwout arm is
operated by cable from the clutch lever
on the handlebar, and compresses the
diaphragm spring by means of a thrust
rod acting on the pressure plate. This
disengages the friction drive between
the clutch plate and contact ring, and
interrupts the drive line from the engine
to the gearbox.

The clutch throwout arm pivots on a
mounting cast into the gearbox cover.
When the clutch lever is released, a
spring forces the throwout arm back to
its initial position.

Gearbox
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Gearbox

The five-speed gearbox is mounted at
the rear of the crankcase to form a sing-
le unit. It enables the overall drive ra-
tio to be varied in such a way that the
engine can operate under favorable
load conditions at all road speeds. The
gearbox primarily consists of the input
shaft, layshaft and output shaft — all
three running in generously dimension-
ed ball bearings at front and rear — to-
gether with the shift mechanism.

The hollow drilled input shaft, in which
the clutch thrust rod is located, carries
the input pinion at the front. This can
be tilted very slightly on the shaft by a
spring loaded cam, which absorbs and
reduces input shocks from the power
unit. The layshaft and output shaft each
have 5 paired gear wheels in constant
mesh.

Gears are selected by pressing down
or lifting up the foot shift lever.

When the gearshift lever is moved, a
hooked lever rotates 2 cam discs; ac-
tuating journals on the 3 selector forks
are located in slots stamped in the shift
cams, and respond to the degree of
movement of the cams.




14  Gearbox

The: selector forks in turn move the gear
pPinions on the output and layshafts.
These gear pinions are provided with
g:logs on their end faces which engage
in the recesses between corresponding
dogs on the adjacent free-running pi-
nion. In this way, the pinion for the gear
selected at any given moment is cou-
pled rigidly to the shaft. The various
shift positions are determined by a
spring-loaded lever provided with a rol-
ler which engages in recesses on the
periphery of one selector disc.

In neutral, a contact switch screwed in-
to the base of the gearbox housing clo-
ses an electric circuit and causes a
green neutral indicator light in the com-
bined instrument to come on.
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3rd gear
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4th gear

5th gear

Rear wheel drive
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Rear wheel drive

The rear wheel is driven by a cardan
shaft running in an oilbath in the right
rear swinging arm. The um\{ersal joint
on the gearbox end of the drive shaft is
bolted to a drive flange mounted on a
taper on the gearbox output shaft. An
internally splined coupling IS mounted
on another taper at the rear of the drive
shaft, and engages with a2 tODIhG_d
coupling mounted on the spllhnt_ad shaft
of the rear wheel drive bevel pinion, and
retained axially by a nut. This tpothe:d
coupling compensates for variations in
the length of the drive shaft. The rear
wheel drive pinion runs at the front in a
double-row taper roller bearing w._trh
split inner {ace; the crown whezl with
which it engages is supported_on the
outside by a needle roller bearing and
on the wheel side by a ball bearing. The
bevel pinion and crown whezl employ
the Palloid tooth pattern, and are care-
fully broken in and installed to ensure
completely noiseless running. The
crown wheel is partly immersed in an
oilbath, and transfers lubricating oil by
this means to the bevel pinion and bear-
ings.

Power is transmitted from the crown
wheel to the motor cycle's rear wheel
by a spline coupling. This from of
connection simplifies rear wheel remo-
val. The rear wheel drive housing and
the housing cover are manufactured
from a high-strength light alloy, ?md
are bolted together to form an oil tight
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seal. Tr]e final drive is vented by way of
a labyrinth in a dome cast onto the top
of the housing. In order to prevent pos-
sible oil leakages through the radial
seal fing in the housing cover from
reaching the brake linings, excess oil is
directed away through a hole next to the
oil plug on the final drive housing, and
leading to atmosphere, The final drive
gear ratio depends on the size of en-
gine installed (see specifications).

Frame

The twin loop tubular frame is manu-
factured from welded oval section tube
of high strength. The cradle tubes cross
over th2 backbone tube just behind the
steering head. This provided a degree
of longitudinal elasticity at the steering
head without affecting the very high tor-
sional rigidity. In addition, the fuel tank
center tunnel can be kept very shallow.

The rear section of the frame, a very
light triangulated structure, is bolted to
the double loop main frame and can
easily be removed.

The engine is mounted in the frame by
2 through bolts which also connect the
two lower cradle members of the
frame.

The passenger footrests can be folded
up, and are adjustable to obtain the
most comfortable position.

The R 100 RS is supplied without pillion
footrests in the single-seat version.

The frame is not designed to have a
sidecar attached.

For parking the motorcycle, a center
and a side stand are provided.

Fuel system

The fuel tank ist mounted at the front on
a specially shaped rubber element and
at the rear on 2 rubber-metal blocks. In
this way, stresses are eliminated and
the tank can easily be taken off by re-
moving two knurled nuts.

The screw-on filler cap is recessed for
safety reasons, and impact resistant.

2 fuel pet cocks are screwed directly
into the tank and equipped with 2 fuel
feed tubes each. The longer tube is in
each case designed to trap a reserve
supply of approx. 3 liters (0.8 US gal))
in the tank. Fuel level in each half of
the tank is kept constant by means of
an equalizer line passing through the
air cleaner chamber, which acts when
both fuel taps are open.

Telescopic front fork, rear suspension 17

Telescopic front fork

The fork stem of the telescopic front
fork turns on 2 taper roller bearings in
the steering head of the frame, thus en-
suring free movement, absence of play
and freedom from maintenance. The
steel upper fork bridge and forged alu-
minium lower fork bridge connect the
fork guide tube rigidly to the 2 hard
chromium-p!ated heat treated steel fixed
fork tubes. A shock absorber nozzle is
screwed into the lowar end of each fixed
fork tube. Aluminium sliding fork tubes
are installed over each fixed fork tube,
and the bottom screws on these are
connected with a damper tube which
moves inside the shock absorber nozzle
on the fixed fork tube. Fork damping on
extension is thus provided by the
change in the annular damper nozzle
section in each fork, whereas calibrated
holes in the damper tube provide tele-
scopic fork damping on compression.
An important part is played in this pro-
cess by the damper chamber located
between the hydraulic piston screwed
on to the shock absorber tube and the
damper nozzle. The damper valve at-
tached below the hydraulic piston clo-
ses the damper camber off on exten-
sion of the forks, so that the oil is forced
to flow through the damper nozzle. On
compression, the damper chamber is
opened again, so that the oil can es-
cape via the calibrated holes in '_the
damper tube and return from the spring
chamber to the damper chamber. Since
the outer diameter of the damper tube

expands conically at each end, the
damper nozzle provides a hydraulic lim-
it stop at the extreme upper and lower
positions of the fork.

A ball valve atlached at the lower end of
the damper tube prevents the sliding
fork tubes from jamming if the fork ex-
tends beyond the hydraulic limit stop.
A progressive rate coil spring in each
fixed fork tube is supported on a fixed
spring plate at the top and rests on the
hydraulic piston at the bottom.

The 2 sliding fork tubes are connected
by a robust bridge plate to provide the
necessary torsional rigidity and support
the fender. The turning angle of the
front fork is 42° in either direction (38°
on R 100 RS).

Rear wheel suspension

The rear wheel is held in a long, com-
fortably sprung swinging arm, supported
on the main frame by adjustable taper
roller bearings designed to operate
without play. This type of mounting en-
sures that the rear wheel can be aligned
with the front wheel to close limits.

Road shocks are absorbed and damped
by 2 spring damper units mounted by
means of silentblock bushings to the
rear section of the frame at the top, and
to the final drive housing and swinging
arm at the bottom.

A progressive rate coil spring in each
unit is supported at the top by the outer
tube and at the bottom by the adjusting
sleeve. The lower spring unit connect-
ing lugs are welded to the outer tubes
of the hydraulic shock absorbers, but
the upper lugs are screwed to the shock
absorber piston rod.

The limit stop for compression move-
ment of the suspension is formed by a
double taper rubber buffer between the
upper spring unit mounting lug and the
shock absorber. The limit stop for exten-
sion movement of the suspension is pro-
vided by a plastic buffer within the
double-acting hydraulic shock absorber.
Pre-load of the progressive rate coil
springs can be adjusted to 3 positons
with the aid of an adjusting sleeve at-
tached to each spring unit and acting on
a cam.




