REPAIR MANUAL
REPARATURANLEITUNG
MANUEL DE REPARATION
MANUAL DE REPARACIONES

‘MO D E LS
R50-R50S - R6O -

FOR MODELS . R50 US - F
SEE SUPPLEMENT

0 scrv;cmg and maintenance of the fam BMW Motorcyclcs et
nich, Germany. The text and plcture cap __pnntcd an fonr: oo
anguages Enghsh German French and Spanish - —and is a reproduction of '
- the shop manual covering the followmg models: R50, RSOS R60, R60S, R26,
- _and R27. It is actually two books in one. The first sectlon covers the twin
© 'models. The single cylinder models data starts on page 160.
This manual is not intended to make the BMW owner an expert mechanic,
but to gwe him a better understanding of the fundamentals of what many
experts in every country consider to be the finest motorcycie available. BMW
models are unique, have a long life with seldom needed repairs and, due to few
yearly changes, they have an exceptionally high resale value.
When service is needed, we urge every rider to go to the nearest BMW
dealer, as most of them have the necessary special tools to do a proper job and
mechanics trained in factory methods. They also have genuine BMW factory
parts.
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Die neme EMW' R 27 mut Schwebemotor, 250 cem, 18 PS

sSchwrmmotois, cine aiie BMW Tradinen — aber en newer Beprif
rm Muerradoas

Lier Soveepemutor der BMY R 27 ruhs aul 4 schrappesteliven, hoch-
el G bladk Dhe Schwi iape werden am
Zvhinderiopf durch cinen Toplgummi beerenzt, dic Langsverschicbuns
dey Schwet durch 2 G die. Rahmen und Lenker nind
won sormmdon Schw inpungen wolicr '

BMW Werkzeichnunpg
Alle Redue frex

BMW R27 floating engine described here in a German magazine.

p

This economical, vertical-cylinder single
has long been a favorite of riders who
desire economy, dependability and mod-
erate performance.

BMW R27 with rubbér-mounted floating engine.
Single seat and short bars are foreign rider pref-
erences.

BMW R69S Sport with dual-seat and short
handlebars, )
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The increasing compelition on the motorcycle market re-
quires more than ever coreful atiending of the customer
in order fo give him sofisfaction with his motorcycle and

to maintain his confidence in dealer ond foctory.

It is o most img_or!cm? foctor for good service to repair the
clients’ vehi;:les correctly in o well organized and clean
repair shop equ.ipped with oll necessary special tools. In
such o workshop also qualified specialists who have been
trained in the BMW service school will feel hoppy. Here-

with the best guarantee is given for competent and quick

‘execution of repair work fo the satisfaction of the cus-

tomer and the management.

It is the purpose of this workshop manual fo serve this aim
by indicating the competent working order with the use

of the corresponding special tools.

The work'shop. manval therefore ought to be always within
the workshop being aoi hand of every mechanic working

on BMW motorcycles.

BAYERISCHE MOTOREN WERKE
Aktiengesellschaft
Minchen 13
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Infroduction .

.Technicul Data .

Tolerances and Fits . . . . . . . - . - - ..

Special Tools

a) Matra Tools .

" b) Tools to be made on drowings .

D = Removal and Installation of Power Train

Adjusting of Idling Speed

D1 = Removing and Insiolling Rear Wheel I 4
D2c = Removing and Installing Final Drive
(Rear Wheel removed) s
D2b = Removing ond Installing Rear Swinging Arm _
(Fincl Drive removed] . {o
D3c = Removing ond Installing Transmission
(Final Drive removed) . (=
D3b = Removing and Installing Transmission
" [with installed final drive) .8
D4 = Removing and Installing Engi_ﬁe '
(Transmission removed) . : IS
IM=Engme z sl
M1 = Removing Cy]mder Heods, Repmrmg ; .
i and Reinstalling . 2 I
1. Removing and Installing Cyimder Hecd L2
2. Removing and Installing Valves,
including Inspection . . . . . . +Z]
3. Replocing Valve Guides . sy i
4. Replocing Volve Seats it P
5. Refacing Valve Seats . . . . . . . . 22
M 2 = Removing ond Installing Cylinders and
Pistons, Checking ond Reconditioning . S28
1. Removing ond Installing Cylinders aond .
Pistons . 5,
2. Checking and Recondnhonmg : o Py
M 3 = Removing ond Instolling Ignition Magneto
(Engine removed) s
M 4 = Removing and Installing Camshoft and
Timing Gears (Engine removed) . S 2€
M 5 = Removing and Installing Clutch Unit
(Engine removed) . 2R
M & = Removing ond Installing Flywheel
(Engine in cssembling stand) .25
M 7 = Removing ond Insiclling-Oil Sump ond Oil
Strainer . . 20
M 8 = Removing and Installing Crankshaft with
Connecting Rods I )
M 9 = Adjusting Valve Clearance . . 32
M10 = Adjusting Ignition Timing .24
M11 = Cleoning Carburetors ond Intoke Air Filter, )

.26
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. . .
Tronsmission (Tronsmission removed} . . . - - 3

i

G 1 = Removing ond Installing Coupling Flange

of Oulput Shaft . Y
G 2 = Removing ond Installing Transmission Shafts -
G 3 = Removing ond Instclling Fooi Gear Shifting

Mechanism .40
G 4 = Disassembling ond Assembling Primary Shaft 4;
G 5 = Disossembling and Assembling Output Shoft 4t
G & = Removing ond Installing Kickstorter . . . . 42
G 7 = Removing and Insialling Speedometer Drive

Toke-OFf . . . . . . . ... .. .42
G 8 = Removing and Installing Neutral Indicator

Contoet . . . . . . . . .« « .« . - N ¥4
H = Disassembling, Reconditioning and Assembling
Final Drive (Final Drive removed) . . . . . 43

H 1 = Removing Drive Shaft from Swinging Arm
andlnstalling . . . . . . . . . .. 43

Disassembling, Reconditioning and

Assembling Final Drive . . . . . . . 4'4
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B = Brokes and Road Wheels (Road Wheels removed) 47
B 1

Removing Wheel Bearings, Re-Packing with

Greose and Installing .. . . . . . . . .47
B 2 = Braoke Shoe Relining . . . . . . . . -45
B 3 = Fitting Spokes . . . . . . . . . . 48

. L = Steering and Spring Legs (Road Wheel removed) 49

L 1 = Removing ond Installing Front Spring Legs 49

L 2 = Removing and Installing Front Swinging Arm
(Road Wheel and Shock Absorbers
removed) . . . . . . . .. . .. .50

L 3 = Removing and Installing Front Fork . . . . &/

L 4 = Removing and Installing Hydraulic Steering

Daompers & s woow v v oo a2 o Be
E = Electrical Equipment . . . . . L
Deseription:" = » 225 5% 5w s 7 3 nibed
Maintenanee . . . . . . . . . . ., .55
Wiring Diagram . . . . . . . . . . . 60

Typical Failures, their Causes and Correction &.f

Subsequent Mounting of @ BMW “Sperial” Sidecar &s

The purpose of this workshop manual ond its iliustrotions
is 1o explain the operations necessary for disossembly, re-
pair ond reassembly os far as this work con be carried out
in o well organized repair shop for motorcycles.by mecho-

" nics troined in the BMW Service School.

In order fo hold the description as cleor as possible the
bosic and already well known working operations are
summarized in only short explanotions.

The repoirs ore classified in maoin groups as for instance
M=Engine, G=Transmission a.s.o. Eech main group is
further divided into subgroups, such as M1, M2, aso.

The some aobbrevioied specifications are also used in the
Flat Rote Manual.

Repairs on the engine and transmission especially should
be carried out in dust-free places.

During brecks disassembled transmissions ond openings
leading to the inner engine parts or lubrication holes
should be protected from dust by clean rogs.

In order to obtain first-rate work ond to decrease at the
same time the working hours, the listed special tools and
the tools made on drawings must be applied. For unscrew-
ing and tightening of bolts and nuts, box or ring wren-
ches should be used whenever possible.

On disassembling of parts atiention has to be paid to the
arrangement of lockwashers on screws and nuts, spocing
washers, gaskets, rubber mounts as.o. If necessary mark
mating parts in ‘order o guorantee correct assembly.

Valves, valve springs, spring retainers, rockers, pushrods,
toppets, pistons, connecting rods and bearings should be
put oway in suilable boxes.

Disassembled parts have to be cleoned ond thoroughily
checked for the following:

Sliding and rolling surfaces for wear ond freedom from
scoring morks, all metall parts, particularly castings, tem-
pered parts and welded joints as well for cracks and cor-
rosion, and rubber parts for suitableness.

As o rule oll gaskets and tab washers are to be replaced
on reassembling.

As the reassembly hos to be carried out precisely in the
reverse order it has not been considered necessary to sep-
orately explain the assembly. Voriotions herefrom as well
as necessary gauging or special mecosures which have 1o
be respected on assembly are mentioned under the remork
“Caution” or “Important®.



Engine:

Type of engine: Opposed type two cylinder, four-cycle
engine, with V-iype overhead valves.

Models

Nomina! rated
horsepower

at engine r.p.m.

Bore (mm.)

Stroke (mm.) _

Pision displacement {c.c.}
Compression rotio

Valve timing, with valve
clearance of 2 mm. [.08"),
(toleronce + 2.5 deg.):

Intcke opens
Intake closes
Exhaust opens
Exhoust closes

Valve clearance
[os measured when
engine is cold):
Intake
Exhoust

Lubrication systiem:
Lubricants:
Engine oil capacity

Carburetors:

Type

BING model left
right

Venturi (mm.)
Main jet

Needle jet 45-251/
Jet needle 46—
Needle position
Idling jet

Idling mixture
adjusting screw

" Sliding throttle
Weight of float

Intake air filter

R50 R50S R60 ReE9S

26 s 30 42
5800 7450 5800 7000
68 68 72 72
68 68 73 73
490 490 590 590
6.8:1 92:1 751 95!

R50+R 60 R505+R695

6deg.cft.T.D.C. 4deg.cftT.D.C.
34deg.oft.B.D.C. 44deg.aft.B.D.C.
34deg.bef.B.D.C.44deg.bef.B.D.C.
6deg.bef.1.D.C. 4deg.bef.T.D.C.

0.15 mm. (.006")
0.20 mm. (.008")

Combined force-feed/centri-
fugal lubrication, operated
by geared pump; oil sump.
Brand-name SAE 10 W 30'HD

oils for gasoline engines,
‘summer and winter

2 liters (52 U.S.gal.
or .44 Imp.gol.)

R50 R50S R60 RESS

Two inclined BING carbure-
tors with sliding throttle and
needle valve

1/24/45 1/26/71 1/24125 1/26/69.

1/24/46 1/26/72 1/24/126 1/26/70
24 2 24 2%
105 135 110 135
1308 1208 1308 2108
255 934,Nr4 255 934Nr.4
3 2 3 2
35 35 35 35
proper position: open 1 to
25 turns
22470 22-531 22470 22-531

7 gms. 7 gms. 7 gms. 7 gms.
Yooz, Yoz Y oz. V oz

Common micronic dry filter,

with sliding choke (strangler)
for R50 and R &0, without sli-
ding choke for R50S and
Ré9S

Ignition

Drive

Contact breaker gap

Ignition timing
Firing point

Timing range
Maox. advance

Spark plugs
R 50 and R 60

R50S and R69S

Electrode gap

‘Geﬁemlof (Dynamo)

Drive
Horn

Battery -

Lighting System
Headlights

Bulb data
Country and traffic

Parking light
Neutral indicator
Charging indicator
Speedometer illu-
mination

Tail and stop light

License plate
illumination

Blinker unit

Blinker bulb

Jack (socket),

one-pole

BOSCH MZ od/R magneio

direct from camshatt, ot half
engine speed

0.4 mm. (.016")

Automatic centrifugal
advance and retard unii on
camshaft

9 deg. before T.D.C.
{with governor weights in
stationary position)

30 deg. of crankshaft

39 + 2 deg. before T.D.C.

BOSCHW240T1, or
BERU 240/14

for running-in period:
BOSCHW240T1, or -
BERU 240/14, afterwards:
BOSCHW260T1, or .
BERU 26014 '

~ 0.6 mm (.0247)

BOSCH LI/CGE 60/6/1700R 5,

‘with integral voliage

regulator

direct from crankshaft
KLAXON ETF/4 D

6 volis/8 ampére-hours

BOSCH LE/MTA 160x2 (48/3)

Bilux lamp (twin-filament),
6 VY, 35/35 watts

Pilot lamp, 6 V, 2 wolts
Pilot lamp, é V, 2 watis
Pilot lamp, 6 V, 2 watts

Pilot lamp, é V, 1.2 watis
Twin-filament lamp, é VY,
5/18 watts

Round-bulb lamp, éV, 5 watts

HELLA BI B1

Tubular lamp, 6 V, 18 watis

under saddle; for sidecar
lighting or work (inspection)
light




Clutch

Trensmission

Gearshift

Geor ratios

1st
2nd
3rd
4th

Single-disc, dry plote clutch
with disc-type central spring

Four-speed, with sliding dog
clutches, integral with engine,
torque-dampened in cll
gears

Positive-stop, sequential,
foot-operated

R50 + R&0
with sidecar

4171 :1 533:1
2725:1 3.02:1
1.938:1 2.04:1
154 :1 1.54:1

The transmission housings containing the “Solo” or “Sports”
rotio gear cluster are marked with the sign “S”" at the oil

filler plug.

.Lubricunf

Capacity

- Power fransmission
* from gearbox to
rear drive

Lubricant in right-hand
rear swinging arm '

Capacity
Rear-axle drive

Bevel gear ratios

Solo
No. of teeth -

Sidecar

No. of teeth
Lubricant
Caopacity
Frame, Suspension, Wheels

Frame

Engine oil as specified for
engine

0.8 liters '
(21 U.S. gal. or .18 Imp. gal.)

Universal shaft from gearbox
to rear drive, fully enclosed
in oil-bath right-hand rear
swinging arm. Coupling to
gearbox shaft by universal
joint on needle bearings,

-~ internally-splined coupler

‘gear to rear drive.

--B.rur.i.d-;nGME SAE 40 engine

- oil, summer and winter

150 cc. (9 cu. in)
Spiral bevel gears in oil-bath

R50,R60 R505 R&9S

3.13:1 358:1 31311
8/25 7125 8/25
433:1 (4.33:1) (4.33:1)
6/26 (6/26) (6/26)

Brand-name SAE engine oil,
summer and winfer

150 c.c. (9 cu. in))

Welded duplex-tube steel
frame

Trail (castor) of Front Wheel

Solo =

Sidecar

Rear Suspension

Wheel Rims

Solo

Sidecar

Tires (Tyres)

Solo, front and rear,
sidecar motorcycle, front,
and sidecar wheel

Sidecar motorcycle, rear

Max. unbalance

Tire Pressures (psi)

Driver alone

Driver and passenger
Driver with occupied
sidecar

Driver and passenger -
plus occupied sidecar

ing employing multi-rate coil
springs ond dual-action
hydroulic shock obsorbers.
(For sidecor work set pivot
into front eye of front fork
and upper telescopic leg
mounting into the lower -
position on the fork."llnsfoll
the stronger coil springs.)

95 mm. = 3.74” (swinging orm
pivot in the rearward
location on the fork and
spring leg mountings in the
upper position on the fork)

60 mm. = 2.4” (swinging arm
pivot in the forward location
on the fork and spring leg
mountings in the lower
position on the fork)

Pivoted swinging orm spring-
ing employing multi-rate coil
springs and dual-action

* hydroulic shock obsorbers.
-Two-position adjustment for

load on rear shock obsorbers.
(For sidecar work, install the .
stronger coil springs.)

Light-alloy drop-center rims,

- 2.15B x 18 (40 spokes)

All wheels: steel drop-center

- rims;

front 215B x 18,

“rear 275 Cx 18,

sidecar wheel 215Bx 18

R50,R60 RSUSnndRQS

3.50-18 350-185

400-18  (4.00-18)

9 gms. (.32 0z.), os measured
at inner rim diameter

Front Rear Sidecar

Wheel Wheel Wheel
20 (24)° 2428 -

20 33 -
21 7 e 27
21 38 27

* for R50S and R 69 S ot high speeds

** with 4.00x 18 tire




with integral groy-cast iron
rings. Froni: duplex brake
(2 leading shoes), rear:

simplex broke A :

3 R 50 and R 60
Brake drum Diam. 7.8", width 1.4

Indicated  Axle Drive Ratio - Speed in m.p.h. in

Effective brake . 4th
lining areo 282 sq.in. mileoge for 1st 2nd  3rd :
0 fo 600 solo operation 22 34 50 62
sidecar operation 125 22 34 47
Dimensians i solo_operation 3 47 69 =
{without load) BN sidecar operafion 19 31 50 %
Overall width® 26", R695=28.4"
engine width
Width of solo handlebar* 26"
Width of sidecar R50S
handlebar® 25.3"
Overall width of motor- indicated  Axle Drive Ratio  Speed in m.p.h. in
cycle with ottoched mileage for I1st  2nd  3rd  4th
sidecar® 64"
srdilhaight oy " e - Solooperation 2 34 47 . €0
addle height 28.57 sidecar operation 19 28 - 40 - 50
Overall length 83.6” S solo operation - 34 .. 53 78 -

' _sidecar operation 25 44 62
Overall length of motor- : i :
cycle with attoched

sidecar Q4 4"

\_’_Vheelbcse, solo 55.7" .
Wheelbase, with sidecar - R69.S
_uﬂqched L5¥ :

* Track width, motorcycle

with atiached sidecar 43.3" . Indicated  Axle Drive Ratio  Speed in m.p.h. in

mileoge  for . : 7oii el “2dnd b o 3nd - 4th

- Ground tieumnc_-e e 53"

e wibout blink s  solooperation .25 37 53 69

_ .0 b 600 sidecar operation - 19 . 28 40 53
 Weights ' - P 5 solooperation 37 60 8 -
o BBt - ovsr0d. sidecar operafion 25 44 62 -
© Curb weight* R50,R505, R& - R69S
‘cﬁo : 436 Ibs. 445 Ibs.
With sidecar 705 Ibs. 714 Ibs.
Permissible total weight**
Solo 794 |bs. 794 lbs,
With sidecar 1,323 lbs. (1,323 Ibs.) Eonili
Permissible axle loads, .
frant 331 Ibs. 331 Ibs. The speeds given below ore maximum speeds of already
rear 496 lbs. 496 |bs. run-in motorcycles. The speed is largely dependent on the
Rear, with sidecar®** 705 Ibs. (705 Ibs.) air resistonce caused by the rider’s size, position, clothing,
Sidecar wheel 353 Ibs. (353 Ibs.) She:

* Curb weight=weight of the mctorcycle with fuel, lubri- R50 R505 R 60 R&9S

cants and tool kit. Solo, normal
** Permissible total weight=curb weight+passengers ;E;ili;g positian 81 mph. 90mph. 84 mph. 100 mp.h.
+luggoge. rccir;g position 87 m.p.h. 100 m.p.h. 30 m.p.h. 109 m_p.h.
*** with 4.00%18 tire. Sidecar ottached é2m.ph. - 69 mph. -




010 31 m.p.h
0 to 37 m.p.h.
0 10 50 m.p.h.
0 to 62 m.p.h.
010 75 m.p.h.
0 io 87 m.p.h.

1,000 m. (.62 miles)
with standing siart

32 3.2 4.5

4.1 4. 8.0 3.3 sec.
68 61 103 53 sec.
103 92 165 7.5 sec
143 129  — 111 sec
— 195 — 160 sec.
336 310 399 301 sec

* with sidecar and 132 Ibs. of boliast

Fuels and Lubricants

- Fuel

R 50 ond R &80

e R50S and R49 S

Fuel tank capacity

. Lubricants

: Engine

Transmission

Drive shoft kousing
Bevel drive

Wheel hubs =nd other
grease poin*:

Contoct brezker
lubricoting w'per

Advance un=
[centrifugal zovernor)

Regular
Super

4.5 U.S.gals.=3.75 Imp.gals.
including @ reserve
of approx. W, gal.

Brand-nome SAE 10 W. 30 HD
engine oil for gasoline

engines, summer and winter;
quﬂl‘lﬁf}':' 2 :

.52 U.S.gal. =44 'r_r_'.p.:g al.

Brand-name SAE 10 W30 HD

engine oil for gasoline
engines, summer and winter;
quantity: o

.21 U.S.gal.=.18 Imp.gal.

Brand-name SAE 40 engine
oil, summer and winter;
quantity: 9 cu.in.

Brand-name SAE 40 engine
oil, summer and winter;
quantity: ¢ cu.in.

Brand-name multi-purpose
grease (drip temperature
356 F=180°C)

BOSCH Grease Ft 1 v 4

BOSCH Grease Ft 1 v 30

2.6 sec.

Engine .

Cylinder Bore

Standard size
1si oversize
2nd oversize

Machining divergences *
Taper, not over

Diameier divergence from
foot

Piston Skirt Clearance

normal

R50, R0  0.05-0.06 mm.
R30S 0.08 mm.
R&9S

0.08-0.09 mm.

max. total wear of
cylinder and piston

R50,R505 R 60, R69 S
£8.000 mm. 72.000 mm;
68.500 mm. 72.500 mm."
49.000 mm. 73.000 mm.

0.01 mm. = .0004” out of round
—0.03 mm. = .0012"
(top diometer smaller)

correct size marked on cylinder

for authorities and sidecor
operation

0.06-0.07 mm.
. 0.09-0.10 mm.

© 012 mm. over piston skirt
_-assembly clearonce

Clearances of Piston Rings

Piston ring gop clearonce

Clearance between rings

- and sides of grooves in

piston:

Piston ring 1 (top)
Piston ring 2

Piston ring 3 (2)

" {angular ring)

Oil rings 4 and 5 (3)

Fit of Pin

in piston

in connecting rod

Piston pin arrangement
in the piston

R50,R505

R60,R69S

0.25-0.40 mm.

RS0  R50S,R60,R69S
(5 piston rings) (3 piston rings)
0.06-008 mm. ~ 0.07-0.10 mm.
003005 mm.

0.03-0.05 mm. = 0.07-0.10 mm.

0.03-0.05 mm. 0.03-0.05 mm.

0.002 mm. {.00008") tight to
0.004 mm. (.00016") loose.
Mating pistons and piston
pins are marked with black
or white colour dots and
must not be interchanged.

0.007-0.026 mm. loose

1.5 mm. (.06”) offset. Small
side is pressure loaded on
working stroke

central

P
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Fit of connecting rod
* bearing on crankpin

Owversize rollers

Diameteral clearance of
beoring rollers in roller
coge

End play of rollers in
cage

End ploy of connecting
rod on crankpin

Crankshaft and Bearings

Crankpin standard
diameter

ress power equired for
dfing crankpin in
i rankweb :
~ Max. allowable out-of-
round on crankshaft
-~ journal outer ‘ends, with

~crankshaft supported on
main bearing seats

. Interference fit of main -
e ..bearings on iourno!s

inlerferem:e fit of crcmk-
"shc:ﬂ hmlng gear

e erference f'l of I::uII
earings or sphencul

rankshaft ©

Ball bearing fits in engine

housing bearing bushes
-and in gear case cover

.ywheel clutch face

runout {max.)

Max. allowable out-of-
round on generator
commutator

Camshaft and Drive

Interference fit of ball
bearings on camshaft

Interference fit of ball

- bearings in engine
housing and bearing
bushing, and of bearing
bushing in engine housing

oller bearingson .. -

No clearance, but must turn
free]y

4.99474.996°4.998'5. 000
* 5.002/5.004/5.010/5.020
'5.030 mm. in diometer

0.05-0.15 mm. (.002"~.006")

0.10-0.20 mm. (.004"-.008")

0.07—0.10 mm. (.0028"—.004")

+ 0.000
R50,R50S8 327

+ 0.000
R60,R69S 35 um,nmm

9,000-13,000 lbs. -

0.02 mm. (.0008")

0015 mm. (00067

0.013-0.035mm. (.00052"~.00147)
Tc ms!u]f heat geur up h:: 39D°F

0 015—0 025 mm. (0006"

Slighf interference fit. To

instoll bearings, heat engine

housing and cover casting up
- to approx. 176°F.

0.10 mm. (.004")

0.04 mm. (.0016")

0.015 mm. (.0006")

0.015 mm. (.00067). To install
. bearings, heat engine housing
to approx. 176°F,

round on camshaott 1rom

end

Interference fi of gear on

camshaft

To msic]’ gear, heat if up io
176°F, i v

5

Tappets (Valve Lifters) and Valves

Diameteral clearance of
tappets in bushings

Rocker arm bushing to
rocker shaft clearance

on Ré9 5 needle bearing

¥

Side play of rocker arms -

“Valve stem -
(hard chrome-plated)

RS0, R60 intoke ond
gxhqusi valves -
RSOS iifliuke valve
R50 S exhoust valve

; RE9S mioke and exhaust
valves

ID of valve gusde after

e -und reumlng

R 5:0, R 60 _inické and
exhaust guides

250 S intake guide

.50S exhoust guide

R 495 intake and exhaust
guides

Valve head diameter
Intake valve

Exhaust valve

Maximum valve face
runout (seat eccentricity)

Interference fit of valve
guide in cylinder head

0.02-0.04 mm. (.0D08"—-.0016")

0.01-0.045 mm. {.0004"—.0018")

playless
0.01-0.02 mm. (.0004"-.0008")

Diameteral clearance

Diameter
{mm.) ~in guide (mm.)
7 0% ___9.040-_0.070. =
_7_—_3322 __0049-0070.__
--s:gggg : :-_-___-0065-0095'
s:E;gﬁ : Qns_cm.oss_ :

shrlnkmg tn, recoolmg i

(reamer 7K}]

DCOS
7 il —0.010™M
7o g p1p mm. (reamer 7K7)
g+t v.ms mm [reumér 8H7)
8+ aurs (reamer BH7)

R50,R50S, R 60 RE9S
34 mm. 38 mm.
32 mm. 34 mm.

0.03 mm. (.00127)

0.03-0.05 mm. (.0012"-.002")
To press out ond in the
guides, heat cylinder head up
to 390-4%0°F.

S
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in cylinder head . -
) Ball beorings on shofis Interference fit 0.007 to
0.18-0.23 mm. shrink fif i 0.02 mm. {.00028"— 0008~)

Intoke volve seot ring

Ball bearings in housing Slight interferenc'e fit (To

Exhoust valve seat ring  0.13-0.18 mm. shrink fit instoll bearings, heot trans-
{moteriol Dulenit) mission housing fo approx.
176° F)
To install new rings, heat . .
cylinder head up to Diameteral clearance of
490-550°F. speed gears on bushings
o Ist and 3rd gear 0.04-0.09 mm. (.0016"—.0036")
Volve seat ongle 45° 2nd and 4th gear 0.02-0.06 mm. (.0008"—.0024")
Bushi haft '
Correction angle, outer 15° ushings on sha
st and 4th geor . Interference fit
Correction angle, inner 75% (only if required) 0.00-0.035 mm. {.000—.0014")
2nd ond 3rd geor Splined bushing only
exchaongeable together with
Voive seat width in head ~ R50,R60 R50S,R69S the thods
« End pl f int di 0.2-04 . (.008"-.016"
Intake 1.5mm. 1.5mm. ¥ si:::ffp Qy.ovanlermediary, mm. (.008 | )
Exhaoust 2 mm. 1.5 mm. End ploy of primary and 0.2 mm. (.008”) to be adjusted
. output shafts by means of shims -
.Vulve Springs: Inner Outer Tqrsionul Torque Damper Spring: -
R50 R50 Length, installed - 1.53”
R50S| R695| R505S R69S ; ) .
R&0 - R &0 Free length 175"
_ Wire diameter mm. 2.8 32 38 425 T Coil diometer, outer 1.35"
Coil outer diometer mm. 23.8 28 333 385 e 2 ol diamieler: dnner: - 947_ 98~
Valve spring free : '
length mm. 375 | 42 423 43.25 Wire section 5x7 mm. rectangular
Length, installed mm. 305 35 34 35 . ; .
Valve spring load,” Spring load with 1.53 235 Ibs.
installed - (lbs) 165 | 24 41 423 « length
Final Drive:
A Bearing on pinion Interference fit 0.015 mm,
.Torql.._le Limits (.0006")
Finion bearing in bevel Slight interference fit [Té
Cylinder heod bolts 25 ft/lbs. drive housing install bearings, heat housing
‘ _ to approx. 176°F.)
. . Ball bearing on ring gear  Interference fit 0.015 mm.
Flywheel retaining nut 123 ft./lbs. hub (.0006”)
Needle bearing on ring Interference fit 0.012 mm.
R 50,R 60 R50S,R69S Seacib COoae
ing load,  255-2801bs.  341-363 Ibs. o _
ﬁi;:nejm spring fod * Ball bearing in cover and  Slight interference fit (To
- needle bearing in housing install-bearings, heat housing
to approx. 176°F.
G i ature 14.5 fi./lbs. )
{r;r;er;c;:rc::;nmksmﬂ Backlash between pinion 0.15-0.20 mm. (.006"~.008")
: and ring gear (crown
_ wheel)
lgnition mogneto rotor 14.5 fi./1bs. KLINGELNBERG
Snzamsa Ideal setting distance 293" & 060~

(from ball bearing
shoulder on pinion to ring

See Technical Data page 10 gear axis)

Valve timing and ignition
. and 12

timing odjustment

(0



Reor Wheel Suspension

Spring: Sole
Wire diam./Coil outer  7/51
diam. (mm.)

2725

Free length mm.

Spring lood, insialled |bs./27/8
spring movement mm.

Spring rebound load 1bs./525/121
spring movement mm.

Front wheel Suspension Spring:

- Wire diam./Coil outer 648
diam. (mm.)
Free length mm. : 284

Spring load, installed 1bs./46/24
spring movement mm.

spring rebound load 1bs./3307136
spring movement mm.

Shock Absorbers

e

be stoked in an upright position.

Sidecar
7.6152.1

7.5
337

661/120

6.3'48.6

273
33715

396/125

aced in mounting position the shock absorbers must be
erated several times over the whole lift, so that the air
oy collect itself in the upper part. Shock obsorbers should

On examination of the shock absorbers the higher tensile
force as well as the lower pressure force should prove to
be constont, i.e. motion speed should be invarioble over
the whole lift. If there are jerking motions this is an indica-
tion of worn condition requiring replocement of the shock

absorber. . -

In compressed position no.pre'ssure_.cwér.1 Ib. 'sho_uid be
exercised on the shock absorber, as otherwise inferior de-

fects might result.

Test data for test machine

Shock absorber Front Rear
Test stroke (mm) 25 % | 7
' (987 | (2.957) | (.98") | (2.957)
Rev. rate (rp.m.) 100 100 100
Tensile force (lbs.) 33 44 132
.essure force (Ibs.) 1 n 44
Max. len.gih, extended - 337 343
(mm.) (13.26") (13.65%)
Min. length, compressed 222 243
[mm.) (8.737) {9.457)

Hydroulic Steering Damper, cylinder (b 1.22” or (.957)

Test stroke of test machine (mm.)

Rev. rate of test machine {r.p.m.)
Tensile force (lbs))
Pressure force (lbs)

- Mox. length from center of
silentblock mounting hole to
piston rod end (mm.)

Min. length (mm.}

25 50
(987 (1967
100 100
66(50)  73(77)
66(50)  73(77)
9 (5.87)

67" [7.5%)

[

special iools

_A Special Tools obtainable from the firm )
MATRAWERKE GMBH., Fronkfurt/Main, Dieselstrasse 30,
West Germany -

The most up-to-date enumeration of the mentioned tools
and the specification of their opplicability to the various
BMW models cre contained in the illustrated BMW cata-
logue & price list “Special Tools."

Matra : : to be used for group
lencger Df.:scrlphon FEHI_.IJ.-]GEH.B :
284 Pin wrench 45 mm. in dic,‘
(round pin 5 mm, in dia.) 3
for top cap of rear spring
leg .
292 Locking fixture for | i .!
flywheel | I
7297 Installing bushings for oil : || ‘ i
1 &2 |seol of transmission i
primary shaft P x II [
299a | Puller for internally- : | ‘ l
: splined coupler gear on ] i f
universal shoft : If i x'j
311 | Puller for fiywheel, with I . !
20 mm. screws | x | i
319 | Replaocer for spring ring j j I
! on transmission primary § ey
shaft a5 Poix : |
i I
X 5 bt I |
338/1 | Pin wrench 49 mm. in dia.| | ! i | |
~ | for exhoust coupling nut | [ |+ .1 i
R50 and R &0 x [ ] ! J |
355a | Puller for camshaft : Cix ! F ‘ ’
357a | Puller screws for cover of ,l [ , l
" | final drive housing E -~ 2%
348 Holder for grinding-in . I t ;
© | valves, with 7 mm. stem ; J ! ;
diometer - "xoi ! l
494/2a | Grooved wrench for [ | I
: fixture Matra 500 ’ x | ‘ .
494/3 | Insert socket for torque i : .l J
wrench (87-108 ft, Ibs.) [ Eo
for flange retaining nut of i [ ]
| transmission output shaft ik | ‘
499 Puller for crankshaft gear, I‘ } !
gearcase cover casting, Co i
camshaft gear ond front-| | | !
end bearing cover plate ‘ x | !
: I
500 Fixture for installotion of [ L ‘
nut for coupling flange on| X
transmission output shaoft! | l %2 ' |
c : |
501 Puller for coupling flange| ! } ! '
on transmission output [ | |
shaft sl |

s
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Nlomog”! Description fDiM|GjHiiri:—
503 | Shifiing wrench SW 16 for| | Py
fransmission adjustment | | x | | |
504 | Setting gouge for trans- i ‘ 0
mission (support for oul-| | | !
put shaft) S x
| i
i - |
505 Installing bush for final l ‘l i
drive cover i |} x i
506a | Double grooved wrench ; .i I
for threaded cover and P |
threoded ring (final drive) S x i
507 Locking fixture for | ‘ | |
tightening drive shaft '
coupling hub ; x|
| | i
i [
508 Special wrench with | i
holder for tightening [ i
drive shaft coupling hub [ | b
i
509 Installing bush for oil secl ! I
o in final drive ! x
|
5 Installing arbour for oil ‘ ‘
seal in final drive cover [ x
513 Pin wrench for adjusting I
of rear swinging arm [
bearings l X
517 | Pin wrench for wheel hub f i i 3
cover ’ foix
519 Guide arbour for pivof 1
of front swinging arm ' | x
529 ! Centering arbour for i ]
clutch x | F
530a | Instolling arbour for ' !
pushrod tubes [ x [
534 Clamping screws for ' | | . 1
. installation of clutch x| |
535 Lever nut [ x . ] I
540 Holder for grinding-in J I ‘
valves with 8 mm. stem
diameter x
3487 47-6| Torque wrench
(0—43 ft/bs.) I [
19D/ | Socket wrench supplement '
14mm | (insert) for cylinderhead
screws : x b
| !
7809 M | Allen head wrench SW6| | !
(socket supplement for | { !
%~ square-headed male i [ '
piece) for maogneto rotor| | ! |
ond generator armature Pxl ;

B. 1COls WHRICH MOy De maue Dy e Qrdier corfespuiding

to supplied drawings or purchased through BMW

The most up-to-date enumeration of the mentioned tools
ond the specificotion of their applicability to the vorious
BMW models are contained in the illusirated BMW ,cato-
logue & price list “Tools to be made in the declers’ own

workshops.”
Tool D N ; to be used for group
Viiraben escription DimlG H{B F
5003 | Piston ring collar e
5014 | Cradle stand for engine L
1 &2 | and fronsmission i x ' A
5017 | Support plate for frons- i
mission X
5021 | Straightening tools for 1 . ]|
. connecting rods : x , [
5030 | Puller screw for generator| ! : I i
armature and mogneto oo
rotor x ! It %
5034 | Valve spring installing I :
fool i ) '
5035 | Guard wood for connec-
ting rods x
5036 | Prisms for straightening L s 3o
“| of connecting rods Pl
503871 | Pressure bushing for
installation of bearing
cover : R
5039 | Pressure bushing for ‘ ’
' installation of camshaft _
gear P x
5040 | Installing bushing for Lo
crankshoft gear DX
5041 | Drift for tappet bushing ¥
5042 | Measuring tool for back-
lash in final drive
5043 | Mounting table for
motorcycles X !
5047 | Support plate for installa- | i
tion of ball bearings X §x
5048 | Removing and installing !
ring for spherical roller i
bearing on crankshoft ,
R505 and R6%5 x :
5050/3 | Spoke fitting gouge
(2.75 Cx18 steel rim)
5050/5 | Spoke fitting gouge '

(2.15 Bx18 rim)

s
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5061 Measuring bushing for
axial ploy of tronsmission
primary shaft = - e

5065 | Adjusting tool for shiffing| B et L e W e
forks with transmission ' : ' .
shafts installed i x

5078 Drift for road wheel
bearings ; _ #

5080 | Installing bushing for

road wheel bearings x
5094 | Tool for disossembly ond| i
reassembly of spring legs| | : |
(suspension units) f X B
; P :
5 R i ; ¥
5095 | Drive bushing for installa-| . | i
tion of primary shaft det & I
; 5097 | Gauge for adjusting = | o} .oy b
: : ~ | contact spring of meuvtralf . | ! 1 ot

o crankshaft

?. 5119 | Instolling fork for bearing|

| cover of crankshaft : .' 1 : I
{for R50 ond R60) o .
' : |
5127 Drift for valve guides J| )
7 mm. in dia. x Pl
5128 | Drift or valve guides i
B8 mm. in dia. X ;
i
5129 | Drift for piston pin Do
(gudgeon or wrist pin) xi i

5145 | Guiding bush for installo-| |
tion of gear on crankshaft| =~ x

13
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ing light.
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Power Train

Prior to removal of power train it is
useful 1o periorm the following checks
for the diognosis of foults that might
be found later:

1. Check valve clearance (see poge 82)

2 Check gap of breoker points ond
setting of spark fiming (see poge 84)

3. Check carburetor odjusiment (see
poge 88) )

On a reconditioned engine the same

checks have fo be carried out after

300 miles.

Special Tools:

Mounting table 5043, open ended wren-
ches SW 9, 10, 11, 14, 19, 24, ring span-
ners9, 10,12, 14,17, 19, 22, 27, 36, socket
wrenches 10, 14, 19, cut pliers, 2 screw
drivers, hex. allen plug wrench SW 5§,
sliding caliper, feeler gauge, plastic
mallet, puller screw 5030, pin wrench
Matra 513, drive shaft holding tool
Matra 508, pin wrench Matra 338/1,
puller Matra 299q, toolkit driftpin, tim-

Figure 1

D1 = Removing and Installing
Rear Wheel

1.Place the motorcycle on its stand
upon the mounting table 5043.
Figure 2

2. Remove mudguard broce bolts (1)
SW 14 on frame and mudguard con-
necting bolts (2) SW 14 and swing the

end of the rear mudguard up.
Figure 3

3. With the SW 22 socket wrench, loosen
axle spindle nut on the drive side and
remove it together with its washer.

Figure 4

_Loosen SW 17 nut (3) of clamping
bolt on the left swinging orm, and,
using driftpin (of toolkit), withdraw
axle spindle. Figure 5

I

Caution! Before installing axle spin-
dle, clean it well and grease lightly.
Rotate it, while inserting, fo prevent
binding. After tightening of axle
spindle nut, press the mudguard re-
peatedly down to actuate the spring-
ing. Then only, fighten the clamping
bolt (3).

5. Remove wheel.




v <4a = Kemoving and insigling
Final Drive

(Road Wheel removed)

1. loosen shock absorber mounting
screw SW 19 at right, and remove it
together with the washers.

Figure 6

2. Unscrew plug SW 14 (a) to drain oil
of right swinging arm. To facilitate
this, remove filler plug SW 14 (b).

Figure 7

9 cu.in. of SAE 40 engine oil through

Caution] Afier reinstallation, fill-in
filler hole (b).

3. Unscrew wing nut on brake linkage
remove brake rod from lever pin,
lift hollow pin out of lever, install it
on the brake rod and fasten with the
wing nut. Figure 8

4. Remove SW 14 nuts from the four
right-hand swing arm mounting studs.
Figure 9

5.Remove final drive from the right
swinging arm.

Caution! When connecting final drive
to swinging arm, engage a transmis-
sion gear and with the kickstarter
turn universal shaft until the gear
coupling meshes. Figure 10




D Zb = Removing and Insiallmg
Rear Swinging Arm

{Final Drive removed) .

{i L! s kb, 108

1. Unhook rubber strop of battery, i
remove batiery cover, disconnect
cables and remaove baltery together
with moss rubber pad. Figure 11
2. From terminal block in cenfer of
bottery carrying plate, disconnect .
red cable right, white cable ceniral 12
and black cable left (viewed in driv-
ing direction). Figure 12 -

3. Unscrew lower mudguard clomp
screw SW 14, the two upper mud-
guard clamp screws SW10 on frame
fixture and the four screws SW10mm.,
two on each side, from the bradkets = 13
welded to the spring holders. Re-
move mudguard.

4. Disconnect rubber sleeve between '
transmission and swinging orm on )
transmission side and push it back
as far os possible. Figure 13

el

wrench remove the four conneding
screws from universal joint, holding
drive shaft with Matra tool 508 for

2 14
Using @ & 1am. cranked. Allen bead !
this purpose. Figure 14 |

|

f

1

_Disconnect bearing of foot brake
bellcrank lever from right swinging
arm. For this end, remove cotter pin
and castellated nut SW 14, remove
bolt, take off washer and bushing
out of lever. Figwe 15

=
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AEIUYE iy Luwiaiga W el
swinging arm, left and right: Un-
screw acorn nuls SW 36 mm.

Figure 16

Loosen locknuts SW 27 of bearing
pins and unscrew bearing pins with
pin wrench Matra 513. Figure 17

Caution! Install bearing pins in a
way that on.both sides the same
distance (a) is obtained between
swinging arm hub and frome. The
universal shoft should then be cen-
trally positioned in the swinging
arm tube, so as to prevent it from
striking on as the springing moves
up and down. If necessary, the di-
stances “o” may slightly differently
be adjusted. Figure 18

Then still tighten '/s turn one bear-
ing pin screwed into stop position
in order fo obtain the necessary
bearing tension. Lock bearing pin
on either side by counterscrewing
and tighten the acorn nuts. The taper
roller bearings must on no occount
have any play, the tension, however,
should on the other hand not be
excessive.

Remove spring leg mounting screw,
left, together with its washer after
loosening the retaining nut. The rear
swinging fork is now ready for re-
moval. Figure 19

. Remove swinging arm rubber seal

rings with spacer bushing and taper
roller bearing inner race with roller
cage on both sides. Do not remove
roller bearing outer races except
in case of doamages. Figure 20

Caution! When assembling, clean
and properly grease the taper roller
bearings.

Remove universal shaft from swing-
ing arm only if necessary. For this
unscrew nut SW 22 by inserting the
Mcatra tool 508 into the internally-
splined coupler gear and removing
this gear with puller Matra 29%9a.
(See poge 102.)

S
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Transmission

(Rear Swinging Arm removed, Bottery
disconnected)

1. After lifting rubber plug ond loosen- A
ing threaded pin, remove neutral in-
dicotor coble(1)anddisconnect ground
(earth) strap (2) from left-hond cover
securing screw SW 10 mm. on bottom
of transmission.

2. Detach control cable (3) from clutch
lever and remove return spring be-

tween lever and housing.
Figure 21

22

Lift out support bushing for control
cable on right bottom end of trans-
mission housing.

3. After loosening wire locked fasten-
ing screw SW 9 remove speedometer
drive. Figure 22

4. Detach intake tubes first from the
carburetors (eventually loosen car-
buretor mounting screws) and there- 23
upon remove them from the transmis-
sion housing. Figure 23

5. Remove air filter from transmission
housing and remove it. Figure 24

6. Unscrew the four stud nuts SW 14
fastening transmission to engine and
remove lower hexagon-headed bolt :
SW 14 at right by pushing it out in : 24
forward direction. Pull transmission
off engine to the rear and lift it to
the left out of the frame.
Figure 25

D 3 b = Removing and Installing
Transmission with installed
Final Drive

If the rear swinging fork has not been
removed, the engine and transmission 25
block may then, after delaching engine
mounits on fop and botiom, pushed
ahead as far as to allow the transmis-
sion to be removed as described under

1 to 6.

L o s e



.l U4 = Removing ond Installing
Engine

(Transmission removed) .

1. Unscrew carburetor cover assembly
and remove same with control cable
and throttle slide from the carbure-
tors. Figure 26

2. Using 49 mm. dia. pin wrench Matra
338/1 and commercial-type 60 mm.
dia. wrench with pin of approx.
4.5 mm. dia. respectively, for R 50 §
and R 69 S, loosen exhoust pipe
connecting nuts on the cylinder
heads. Figure 27

Unscrew SW 19 nuis on rear engine
mounting rod, tap in rod first at the
left, then ot the right, detach ex-
houst pipe fastening clips ond foot
rests, loosen rear exhaust pipe
mounting and remove the complete
exhaust system.

3.Close fuel shut-off and disconnect
fuel lines on SW 24 suel shut-off.
Figure 28

4. Remove front end cover from timing
cover after loosening the two hexe-
gon nuts SW 14,

5. From generator disconnect:
Black cable from terminal 30, red
cable from terminal 51 and brown
cable from ground terminal (a) as
well as the black-red cable from
ignition coil terminal 2. Figure 29

Lift brush springs off the brushes,
pull these slightly out and jam them
laterally with the springs.

Figure 30

6. Unscrew the two allen heod SW 5
screws securing generator body ond
remove the latier, fcking care not
to lose centering washer to engine
housing, if any fitted. (See Fig.31)

Caution! On some timing covers
three M é threaded holes are provi-
ded for special purposes, of which
the one running into the breather

Bs oe
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passoge must olwoys be plugged
with @ M 6x10 screw and an alu-
minium seal washer. Figure 31

7. Remove SW é allen head armature
mouniing screw and press armature
off crankshaft by screwing in puller
screw 5030. Figure 32

Put armalure info generator body
ond keep the whole, wrapped into
clean paper, in a proper ploce.

8. Remove upper cover from engine
housing and pull wiring harness out
of engine housing. Figure 33

9. Detach upper engine mounting from
frame. Place a box under engine oil
sump, then tap out lower engine
mounting rods, first the rear one and
thereafter the front bolt upon re-
moving SW 19 nuts. Remove spacer
bushings ot the left between frame
eyes and engine housing.

Figure 34

0. Tilt engine carefully rearward, raise
it with its cluich side and moving it
to the right lift it out of the frame.
Take care to avoid autoematic ad-
vance unit of ignition magneto
touching the lower frame tube!

Figure 35

Caution!Having installed the engine
carry out the following operations:

1. Check ignition timing adjustment
by means of timing light (see
page 86). :

. Adjust carburetor control cables
with closed throttle slides to .02”
cable play (% mm. wrench), check
idling speed and synchronize both
cylinders (see page 88).

(3]

3. Adjust cluich control coble to .14
to .20 play on handlebar clutch
lever by means of the knurled nut.

4. Perform @ ftrial ride and there-
ofter check valve clearance and,
if necessory, adjust to-specified
values (with SW 11 and SW 12
wrenches).

31

32

33

35




M = Engine
Tools:

Matra special tools No. 292, 311, 355q, -
368, 499, 529, 530a, 534, 535, 536, 540,
348747/4,7809 M, 190D/14 mm.; see poge
36 ond 38.

Tools mode on drawings: No. 5003,
5014, 5021, 5030, 5034, 5035, 5036, 5038/1,
5039, 5041, 5048, 5104, 5108, 5117, 5119,
5127, 5128, 5129, 5145; see page 40 ond
42

Cylinder measuring dial gauge, micro-
meter coliper, feeler gouge, dial gauge,
test equipment for setting ond read-
justing ignition timing, allen heod
wrenches 5 and é mm. and tools from
local jobbers. Figure 36

M1 = Removing Cylinder Head,
Repairing and Reinstalling
(Engine removed)

|
1. Removing and Installing Cylinder
Heads
Place engine upon support stand
l V 5014 and fasten by screws.

~ Figure 37
. ' Remove SW 14 retaining nuts of
cover brackets by means of SW 14

socket wrench ond the two SW 10
nuts between second and third cy-
linder head fin on eoch head. Re-
move cover brockets and nuts to-
gether with the rocker covers and gas- |
kets. Figure 38

Remove rocker shaft support brackets '
with rocker arms, push rods and
cylinder head.

Caution! When refitting, insure that
the gasket between cylinder and head .
is in good condition and tighten cyl-

inderhead mounting screws with a

torque wrench to 25 fi./lbs.

When installing rocker covers, make

' certain that the gaskets are com-

pletely dry.

2. Removing and Installing Valves, in-
cluding Inspection.
Install cylinder head on fixture 5034.

With the valve lifter making part of
this fixture compress valve springs
ond remove valve locks, using mag-
netic needle or a scriber, from the
spring sleeve. Remove spring sleeve,
valve springs and retainer, and cffer
lifting from the fixture, the valves.
Figure 39

m

Inspection: Check cylinder heads for
cracks and proper secling surfaces,
tightness of valve guides and valve
seafs, valve wear in guides, rocker
arms for proper running surfaces
and freedom from cracks, ond
valve springs for specified length
and pressure (see Tolerances and
Fits page 30). Figure 40

Cuyﬁon!. When installing  valve
springs, moke sure that the closed
| coils are toward the cylinder heod.

21
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3. Replacing Valve Guides:
Grind off old guides top down 1o
snap ring. Figure 41

Remove snap ring, heat cylinder to
356 fo 428° F. and with drift punch
5127 or 5128 tap valve guides in-
wards. Figure 42

Press new valve guides equipped
with snap ring into heated cylinder
head (interference fit .0012"—002”,
eventually use 0.1 mm. oversize guides
and reface themto the specified size).
Ream cocled down valve guides with
valve guide reamer 7K7 ond 8H7,
respectively, see Tolerances and Fits,
poge 28. Figure 43

I

. Replacing Valve Seats:

Valve seal rings which have become
too small owing fo repeated re-mill-
ing operotions must be replaced. In
case the necessary tools and the ex-
perience are not ovailable it is re-
commendable to use replacement
cylinder heads.

If the overhouling is done in your
workshop, use the Hunger valve seat
cutfing tool to machine off the valve
seat ring without damaging the stock
of cylinder head round the bore.
Heat eylinder head to 430 to 500° F.,
and insert the new valve seat ring
(see Tolerances and Fits).

(L]

- Refacing Valve Seats:
Reface the valve seat rings in cylin-
der head with the Hunger valve seat
cutting tool. Reconditioning angle
45° +30,
Figure 44

Valve seat width 1.5 mm. (.06") for
infake valve, 2 mm. (.08”) for exhaust
valve, on R 50 S and R 69 S 1.5 mm.
for both intake and exhaust valves,
the seat angle being 45°. Chamfer-
ing towards combustion chamber 15°.
Chomfering toward inlake ond ex-
houst ports—if necessary—should be
a 75% angle. The contact surface on
the valve face should be adjacent to
valve head max. diameter.

Reface the valves, if necessary, to
a 45°—30 angle by using a valve
refacing machine, the edge (morgin)
of the valve head should not exceed
1 mm. (.047). Figure 45
Reground volve heads and volve
seats reconditioned with the Hunger
fool do not need any further grind-
ing with fine grinding compound
after assembling. It is however ad-
visable to test tightness by filling
gasoline into the valve chamber. To
eventually grind the valves with a
compound use valve holders Matra
368 and 540, respectively.

45
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M2 = Kemoving ond Insiclling
Cylindersand P!sions,Check]ng

and Reconditioning

It is recommendable to check the igni-
tion timing before removing cylinders
or the generator if this check has not
been performed olready at the bleglm—
ning. This way possible already existing
faults may be located and taken in
account on the further tests. For this
check spark timing adjustment without
altering the breaker gap (proceeding
as described on page 84 under point 3a).

1. Removing and -Installing Cylinders
and Pistons

Loosen four retaining nuts SW 14 on
eoch cylinder, remove cylinders with
upper and lower gaskets and install
connecting rod protecting wood tools
5035 on engine housing cylinder
flange. Remave piston pin snap ring
(refainer) by inserting a drowing
point through the tronsverse groove.

Figure 46

Press pin out of piston by means of
a commercial-type remover. If neces-
sary heat piston and tap out pin with
drift punch 5129. Figure 47

Caution! Before fitting pistons to
connecting rods check whether the

piston pins are parallel to cylinder
flonge sealing surfaces on engine
housing. For this turn engine 90° in
support stand. Slide piston pin into
connecting rod eye, place two prisms
5036 of equal thickness upon the
housing surfoce, and rotate crank-
shaft. until piston pin touches the
prisms very slightly. Figure 48

possible, this check should be made
with the connecting rod in true verti-
cal position. With the connecting rod
in inclined position this check will
also indicate an eventual twist of the
connecting rod.

If necessary, straighten slightly bent
connecting rod carefully by means
of the Connecting Rod Aligner Tools
5021 or with a suitoble arbour inser-
fed through the connecting rod eye.

The two piston pin ends must then
evenly seat on the prisms. Whenever
, Figure 49

so the arrow paints forward.
Install snap ring with one end so into
the groove that the wire runs over the
whole removal slot and finish insert-
ing the ring into the groove by using
an appropriate wood stick.

Figure 50

To install the cylinder oil piston and
piston rings, space the ring gops
equally round the piston circum-
ference ond slip the well oiled piston
info the cylinder, through use of Pis-

To fit piston pins heat pistons. Install
the pistonwith the mark “vorn* (front)
, ton Ring Compressor 5003.




2. Checking ond Reconditioning

Measure the diameter of each cylin-

der bore, taking the reading on three’

points: Approx. 0.4 below the tep
edge, ot the middle and near the
bottom edge with the cylinder meas-
uring gouge ploced parallel o
piston pin aond at a room tempero-
ture of approx. 70° F. Then repeat
three measurements with the gouge
_placed ot right angles to the piston
pin. For the taper of cylinder bore
refer to Tolerances and Fits, poge 25

Figure 51

Measure the piston diameter at the
bottom end of the skirt crosswise to
the piston pin axis. Figure 22

The monufacture diameter achieved
in the lower part of the cylinder bore,
approx. at the height of the cylinder
flange, serves to determine the clear-
ance between piston and cylinder
wall. Manufacturing differences from
standard size are stamped in the side
of the cylinder flange, in hundredths
of o millimeter without the nominal
specification. In the case of plus tol
erances without + sign (the number 3
for instance stands for +0.03 mm]},
and in case of minus tolerances, eg.
-3 (for =0.03 mm.), with the—sign.

The piston diameter is stamped in the
piston head, e.g. 67.97. For piston to
cylinder wall clearance, piston ring
gop ond side clearances and piston
pin fits refer to Tolerances and Fits,
page 25.

Figure 53 and 54

The cylinders may be reground to
two oversize diameters:

R 50 ond R 50 S: 68.50 mm. ond
69.00 mm., R 60 and R 69 5: 72.50 mm.
and 73.00 mm.

Mark reground specifications instead
of the faciory data on the cylinder
foot.

Caution! To slip cylinders over pis-
tons, insert oiled piston und piston
rings with Piston Ring Compressor

5003.

Whenever the pushrod proteciing
tubes have evidenced a leakage, they
may with the resetting tool Matra
530a be tapped further down in order
to obtain the proper fit of the rubber
seals. Figure 55
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Ignition Magnelo

1. Remove allen heod mounting screw
(o) SW & for centrifugal odvance unit
and magneto rotor, grosp advance
unit carefully on brecker cam and

remove it.

2. Disconnect the two high-tension co-
bles from ignition coil terminals (b).
Unscrew the two retaining nuts (c)
SW10 and remove them with washers.
Care to keep waoiches away from
mogneto rofor to avoid magnetiza-
tion. - Figure 56

3. Remove magneto rotor from com-
shaft by means of puller screw 5030.
Figure 57

Slip magneto rotor into magneto
body and wrap the whole into clean
cloths or paper for protection.

Caution! For reinstallation

1. move flywheel until its “S* mark
(symbol for *Spatzindung” = re-
tarded ignition) is in line with the
reference mark on engine hous-
ing (inspection hole), see figure
60, left.

(one drop of oil on oil seal and
oil seal contact surface, cone
cleon and dry) with mark upward
onto the camshaft without fasten-
ing it.

3. Install magneto body onto timing
cover casting and fosten it with
mounting screws in center of ob-
long holes. Figure 58
Knead breaker cam felt with
Bosch grease Ft 1 v 4.

|
,2. Install cleaned magneto rator

4. Lubricate the cleaned automatic

advance unit with o troce of
Bosch grease Ft v 30 into bore, i
install the unit onto likewise I
greased rotor shaft with nose in P
groove and fasten slightly by hand ;
with the central mounting screw. [
Figure 59 : Jl

5. Rolate magneto rotor with auto-
matic advance unit while holding
flywheel urtil marks of rotor (a)
and mugneto body front plate (b)
are lined up. Figure 60, right

In this position tighten central 2
mounting  screw with forque

wrench to 14.5 ft./Ibs,

For final ignition timing adjust-

ment refer to page 84,

6. Check if advance springs readily
refurn governor weights from

ml_—-u-m
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their ouler position, the breoker
cam has a longitudinal play of
.008"—-024" and is easy o rotale.
Magneto rotor cone max. ollow-
able out-of-round .0008".

Eventually check taper fit of rofor
and comshaft for possible bind-
ing spots ond eliminate them by
polishing with pumice stone paste,
ond if necessary carefully apply
a slight dressing blow, with
plastic mallet on cone of instal-
led rotor.

M 4 = Removing and Installing
Camshaft and Timing Gears

1. Remove oil drain plug from engine
housing {on R 50 S and R 49 S drain
plug with magnet) and allow oil to
drain off.

2. Remove the 12 allen head screws
SW 5 securing timing cover casting
to engine housing. Install puller tool
Matra 499 or 536 with the two per-
taining collar screws over crankshaft
cone, screw it onto the timing cover
and remove the latter from the
crankshaft by turning the puller
spindle. Figure 61

3.Remove snap ring from camshaft
gear and remove breather valve
plate with pressure spring. Figure 62

breather plate for oxial smoothness
and oil its sliding surface liberally.

( ICuufion! When refitting check the

{

4. Remove the four cylindrical screws
fastening camshoft bearing bush,
inserting the screw driver through
timing gear holes. Figure 63

5.Install puller tool Matra 355a on
engine housing, screw spindle with
8 mm. thread into camshaft end and
remove camshaft with gear and

bearing by means of SW 22 nut.
Figure 64

Remove camshaft gear only when
the ball bearing or the gear itself
have to be replacement, then remove
snap ring in ball bearing bushing
and press ball bearing out of bush-
ing. Figure 65

Cavutien! To install camshaft, heat
engine housing and fit its gear so
to crankshaft gear that the marks
on both gears line up.

26




& Kemoving ond installing oil pump
drive gear:

Bend locking plate of retaining nut
back and remove SW 14 nut with
left-hand thread. Figure 66

Remove drive gear from cone of
pump gear shafi, giving the large
gear for this o slight dab with a
plostic mallet.

7. Remove ball bearing from crank-
shaft, using two screw drivers or a
commercial-type puller.  Figure 67

Caution! To install the ball bearing,
heat it to approx. 175° F. and press
it quickly into place through use of
pressure bush 5039, on no account
apply axial blows against the crank-
shaft!

Seize the gear by means of the pul-

ler claws of remover tool Matra 499

ond remove it from the crankshaft.
Figure 68

Caution! On eventual replacements of
the timing gear set pay attention to
the mark on top of engine housing
beside the contact face (for instance
+2 or =3) which is determinant for
the choice of the size of the new
timing gear set.

To install the crankshaft gear, heat
same to 300° F., grease crankshaft
cone with tallow, install guiding bush
5040 on crankshaft cone and slip
heated gear with sleeve (a) and pres-
sure bush (b) 5038 quickly onto crank-
shaft, Figure 69

Apply pressure bush (b) 5038 on gear,
screw spindle (d) of tool Matra 355a
into crankshaft and finish pressing
into place by means of lever nut (¢}
Matro 535. Figure 70

e
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o = removing and Installing

Clutch Unit

1. Remove every second fastening screw
on pressure ring with a screw driver,
and in their place install three clomp-
ing screws Matra 534 and screw
their nut fully down onto the pressure
ring. Figure 71

Remove other three fastening screws
and evenly loosen the three clamp-
ing screw nuts until spring in com-
pletely relecsed. Figure 72

Remove pressure ring, pressure plale
with diaphragm, cluich plate and
disk spring. Figure 73

Caution! When installing clutch unit,
use aligning tocl Matra 529 for cen-
tering of clutch plate. Figure 74

2. Inspection and reconditioning: Check
clutch plate for wear and torsion and
disk spring for tension in installed
condition. For this, refer to Taleran-
ces and Fits. Check laterql runout of
clutch plate, max. cllowable runout
027, Figure 75

Caution!

Adjust eventual new clutch plate with
a close sliding fit upon the splines
of the transmission primary shaft,

.lnd& i
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M 6 = Removing and Installing
Flywheel

1. Install locking fixture for flywheel,
Matro 292, on tronsmission connect-
ing studs, then connect the fixture to
flywheel by means of three M 81X 28
mm. hex-head screws.

Release tob washer of flywheel and
remove flywheel mounting screw
SW 36 together with the tob washer.

2 Install Matra 311 puller with 2 screws
20 mm. long on the flywheel and
remove. Figure 76

Eventually apply a slight dab on the
puller screw. '

Caution! When reinstalling, check
clearance between top flat of wood-
ruff key and key groove of flywheel
with feeler gauge. Figure 77

means of torque wrench to 123 ft./|bs.

Tighten flywheel mounting screw by
Figure 78

Prior to this, bend lock washer

slightly up so it may thereafter easily

be seized for definite bending.
Figure 79

5104. Max. allowable runout 004",

Check flywheel for runout with gauge
Figure 80
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M/ = Kemoving and Installing

Oil Sump and Oil Strainer

1. Drain engine oil. Remove mounting
screws SW 10 with flet washers by
means of socket wrench. Remove oil
pan with gasket. Figure 81

2. Bend back locking plate on oil strain-
er fasiening screws, remove screws

SW 10 with oil strainer and gasket.
Figure 82

Caution! Before reinstalling  oil
strainer, wash it throughly in gaso-
line (solvent). :

3. For removal of oil pump gears refer
. to M 8. Figure 83

4. Inspection:
Before reinstalling, wash oil sirainer
thoroughly in gasoline and install it
with wire mesh side downward and
secure with the locking plate.

Measure badklash (0012”7 to 002"
between oil pump gears with feeler

gauge. Figure 84

Measure side play of gears in bear-
ing cover plate (.0004” to 00167 with
straight edge. Figure 85
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| M8 = Removing.. and Inslc_llfing
[ Crankshaft with Connecting
Rods

1. Remove front bearing cover plate.
For this, remove 8 fastening screws
SW 10 (four longer screws below on
oil pump portion) with spring wash-
ers, insiall puller Matra 499/1 with
two screws Matra 499/5 (M Bx72)
onto the two threaded holes in beor-
ing cover and pull same off together
with the ball bearing through use of
spindle. Figure 86

Put the bearing cover away and re-
move oil pump gears. Remove spacer
ring from crankshaft. Only if neces-
sory press boll bearing out of cover
plate, after removal of bearing flange,
and press the new ball bearing into
the seat. Figure 87

2. Removal of crankshaft: i
Unscrew front oil slinger mounting |
‘ screw and remove oil slinger.
Heat engine housing to approx. 180°F.
On R50°S and R 695, after removing
oil seal, spring washer end covering
washer, fasten removing and install-
ing ring 5048 with flywheel mounting
screw onto rear journal spherical
roller bearing. Figure 88

The crankshaft may then be pulled
out of the rear bearing seat.

On R 50 S and R 69 S remove the
guide ring 5048 ofter spherical roller
bearing has become free.

Grasp crankshaft, front crankweb up,
on front journal end. Figure 89

q Tilt journal end throughly down-

ward and lift crankshaft with its rear
end through the recess below the
camshaft bearing hole out of engine
housing. - Figure 90

3. Checks:
Max. out-of-round of crankshaft
(.0008”) on journal end, crankshafi
being placed on “Vee” blocks at the
front and rear main bearing journals.
Connecting rod big end bearing with-
out noticeable play. In case of faults
it is recommended to use replacement
crankshafts with connecting rods.
Figure 91

4. Installation of crankshafi:
Heat engine housing to approx.
180° F. Install crankshaft, oil retainer

3/



plote with cupped poriion on reor
boll beoring ond connecting rods in
correct pasition for left front and
right rear cylinder, with rear crank-
shaft end upward, reversely to remo-
val, completely into the rear bearing
seat.

On R 50 S and R 69 S, after insert-
ing crankshaft into the engine hous-
ing, fasten guide ring 5048 with fly-
wheel mounting screw firmly to the
lsphericol roller bearing (without oil
retainer plate).

Install oil slinger plate snugly onto
front crankweb, fasten with flat head
screw and secure -the laotier with a
notch impact opplied by means of a
§ screw driver. Figure 92

towards oil slinger on crankshaft

Install spacer ring with chamfering
| journal. Figure 93

While engine housing is still warm,
slip front bearing cover plate onto
crankshoft journal, making sure that
the oil pump gear with cone seats in
the upper bearing hole.

install spindle of puller Matro 355a
(a) with lever nut Matra 535 (b) and
pressure bushing 5038/1 (c) onto ball
bearing in bearing cover. Screw the
spindle into the crankshaft thread,
and with lever nut pull bearing cover
onto crankshaft until the cover plate
nearly fouches the engine housing.
Thereafier install 4 long mounting
screws below on oil pump portion,
2 short screws above them and 4 nuts
on the mounting studs (all with
spring washers) and press the cover
evenly into contact against the crank-
case by tightening screws and nuts.

Only then continue tighiening the
lever nut of the tool and this way pull
the crankshaft forward onto contact
on ball bearing inner roce.

Caution! This final forward pulling of
the crankshaft is important and must
on the “S” engines (with rear journal
spherical roller bearing) always be
ochieved with the guide ring 5048
screwed on. Figure 94

On R 50 S and 'R 69 S the guide ring
may then be removed, the oil retain-
ing washer with the deep cup-shaped
side installed toward inner roce of
rear bearing, and the cil seal pressed
info place so as to permit approx.
1 mm. (.04”) of seal to protrude from
the casting surface (drift tool 5108).

Figure 95

For installation of flywheel refer to
M 6.




' M9 == Adjusiing Valve Clearance

; 1.On the two rocker covers remove
the central retaining nut SW 14 to-

gether with the corrugoted washer.
Figure 96 4i

On each cylinder head remove the
two opposite nuts SW 10 and corru-
gated washers between fhe second

and the fourth cylinder head fin.
Figure 97

Remove rocker covers after having
placed a tin box under each cylinder
head to collect the oil dropping from

rocker chamber.
97

2. Remove spark plug adapters, unscrew
spark plugs.

Rotate the engine until the piston
of the cylinder to be odjusted is at
the top dead center on the compres-
sion stroke, when the flywheel “OT"
mark lines up with the with the ref-
erences line in the inspection hole:
Both valves are then closed, and the
valves of the opposite cylinder head
are in overlapping position.

L

4. Measure valve clearance for intake
006", for exhaust 008" and adjust
as necessary. For this loosen SW 12
locknut ond turn the SW 11 adjusting
screw until the correct play is felt
when the feeler gauge is inserted
between rocker arm and valve stem.
Tighten the locknut and check the
clearance once again.

98

Figure 98

Rotate crankshaft 340° and adjust
valve clearances on opposite cylinder
in the same way. Before installing
the rocker covers fill rocker shafts 99
with oil, check gasket and wipe dry
the sealing surfaces. Figure 99

after the first 300 miles and with en-

Caution! On overhouled engines,
gine cold,

1.fighten cylinder head mounting
screws SW 14 with torque wrench

to 25 f./Ibs. and thereafter.
Figure 100

100

E 2. check and adjust valve clearances.
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M 10 = Adjusting Ignition Timing

1. Check spark plug electrode gap and,
if necessary, adjust to .024".
Figure 101

2. Inspect breaker contact points on
magneto for wear and, if necessary,
dress them with o fine-cut contact
file or replace points.

Adjust the point opening with feeler
gouge to a clearance of .0146".
Figure 102

For this loosen lock screw (a) on

stationary point plate,
Figure 103

and turn eccentric screw (b} until the
specified gap (.0167) is obtained.
Figure 104

Retighten contact support lock screw

(a).

3. o) Ignitien timing adjusiment on
stopped engine with test lamp or
with vibrator device.

Disconnect cable (d) to ignition i
coil from terminal (c) in order to
protect ignition magneto from ex-

ternal currents.
Figure 105

Connect one cable of lightfesterto
ground and other cable to termi-
nal ().
Figure 106 !

When the mark “S” on the fiywheel
isdirectly in line with the reference !
line inthe inspection hole of engine
housing, that is when initial timing
at 9° before T.D.C. takes place, the
test lamp should then by very
slightly moving flywheel for and
aft light up and go out, respec-
tively, or the vibrator respond.

If not, readjust ignition timing by
loosening the two SW 10 magneto

refaining nuts and rotfating the
magneto body within the oblong
holes for the mounting studs.




wiowing ihc muodnelo Doy Cioiw-
wise [maaoneto wviewed from the

" operator) advances the ignition,

moving it counterclockwise retards

the spark.
Figure 107

b) The ignition timing adjustment

should, whenever possible, be re-
checked by means of a timing light.
To do this, connect the timing light
(c) with its two caobles (d} and (e)
between spark plug (a) and high-
tension cable (b}, in accordance
with the manufacturer’s instruction.
Hold timing light in front of in-
spection hole (f) in engine housing
in a rectongular position to the
engine axis, Figure 108

When engine idles at o speed of
obout50010750 r.p.m., the flywheel
mark “S° for initiol timing ot 9°
before T.D.C. should apposite the
housing reference line (f) in the
inspection hole appear as a shin-
ing line (R).
If this shining line appears more
upward, theignition is foo advanced
(F). and when it appears below the
middle the spark timing is too re-
torded (S).

Figure 109

As the engine speed increases, the
shining line disappears upward
(beginning of advance shift at
approx. 1200 r.p.m.) and as the en-
gine speed is further increased to
opprox. 5800 r.p.m., the flywheel
mark “F* (mox. advonce at 39°
before T.D.C. appears from below
in the inspection hole ond travels
onto the housing reference line
(fully advanced position).

When the ignition timing functions
properly, the shining line must shift
up and down as the engine speed
is increased or lowered, otherwise
the oulomatic advance unit must
immediately be corrected. Check
side ploy and running clearance
of cam body on rotor shaft as well
as free movement of governor
weights and if not correct replace
odvance unit.

When measuring the left and right
cylinder, the difference in the firing
spark setting must no! be more
than + 2 degrees. If this is not the
case, check the cone seat of autoe-
matic advance unit for correct con-
dition, smoothen out eventual bind-
ing spots by means of pumice stone
paste. (Also see M 3/5))

4. Check sofety spark gap (g) 10 to
11 mm. between high-tension cable
terminals on ignition coil and the
sheet metal tips on ground, ond ad-
just if necessary.

Figure 110

104
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M11 = Cleaning Corburetors

-

B

[,]

and Intake Air Filter, Adjusting
of 1dling Speed

Hold fuel shut-off with SW 24 open-

ended wrench ond unscrew SW 24
pipe union by rofating 1t counter-
clockwise. (The pipe union has a right-
hand thread on the shut-off side ond
o left-hand thread on bottom side.)
Remave filter screen from the hose
fitting ond cleon: Toke care thot
packing ring is not lost!

Figure 111

Disconnect inlake air filter from

transmission housing and remove the
filter. Cleon the filter element (a),
when necessary by tapping out the
dust, and replace it at least every
8,000 miles.
Caution! When instolling the air filter,
remember the locating pin ond care
for o correct fit.
Upon removal of upper engine hous-
ing cover, lift out the filier screen (b),
clean it in gasoline and wet with oil.
Figure 112

For removal and cleaning of the car-
buretor unscrew the knurled ring on
top and pull throtile slide upward
out. For removal of the float and
jets see illustration:

1.Intoke port, 2. Feed for idling mixture,
3 |dling jet, 4. Plug, 5. Conirol cable
with return spring, 6. Jet needle holder,
7. Throttle slide, 8. Air intake pipe,
9. Compensating air feed, 10. Jet needle,
1. Needle jet, 12. Main iet, 13. Plug,
14. Priming button, 15. Float bowl,
14, Float, 17. Damper ring, 18. Hose
fitting, 19. Idling mixture odjusting
screw, 20. Throtile valve siop screw.

: Figure 113

_Air-blast all possages and jets and

reassemble parts properly cleaned
and provided with new gaskets.

For preliminary adjustment screw the
idling mixture adjusting screw fully
in ond then screw it out one and o
half turns.

_To odijust the idling speed turn twist

grip to idling stop position and od-
just throttle cables on both carbure-
tors for a play of .02".

- Figure 114

Start engine, then remove spark plug
adopter from right-hand cylinder and
odjust left-hand carburetor:
Turning idling mixture adjusting screw
(o) to the right enrichens the mixture,
and screwing to the left weaokens it.
At the same time adjust on throtile
<lide limit screw (b)for the best idling
speed. Clockwise rotation increases
idling speed, ond counterclockwise
turning decreases it. '

Figure 115

Thereafter remove spark plug odop-
ter from left-hand cylinderand adjust
right-hand carburetor in the same
manner.

Check even change-over to fast idling
speed by clternately removing spark
plug adapters from right and lefi
cylinder and resetting cable adjuster
on the slower side. Do not forget to
tighten locknuts!

m
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5081, “5045, 5095, - 5097 see pogE 41

S
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* mirror, straight pliers for outword eared
snap rings; angled pliers for oujward S ' Lol = 5 e
eored snap rings, depth gouge, punch,. - : S y Somngrimt B boslin o ~
2 screw drivers, ring wrenches SWE8/9, - -~ ' 5
14/15,17119, socket wrench SW 18, allen :
head wrench SW 6. "~ Figure 118
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G 1 = Removing and Installing
~ Coupling Flange of oviput shaft

pling flange and press off the latter.
If necessary direct o slight dab
against the puller spindle head.. -~

EE _ Figure 120

7. Remove bushing for speedomefer
worrm tzar only if there is need:
Unsciew: W9 fasiening screw, pry.
out ' aushing with the levering
effeci - woscrewdriversset agoinst
ihe £ 1g flange edge, at lefi and
right, | remove worm gear.

8 Remo- 2il seal for output shaft,
when ~.nd in worn condition, and . e
with = suitable driver install the new : 126-
one with sealing lip rearward info
the housing cover, permiffing approx.
1 mm. of seal to protrude from the
cover surface.




G 2 = Removing ond Installing

Transmission Shatis

1. From clutch throw-out rod, remove
thrust piece with seal ring, boll cage,
thrust plate and thrust rod with felt
ring.

2 Remove seven fransmission cover
refoining nuls SW 10 together with

their washers.
Figure 121

3. Heat fronsmission fo approx. 180% F.,
press kickstart cronk slightly down
and top off the transmission cover
with o hard wood stick opplied
agoinst the overhanging noses pro-
vided for this end. Simultaneously,
top baock ball bearing of primary
shofi by means of a driver tool in

forks.

Figure 122
Remove shims for adjusting end play
of shafts from the cover.

4 Remove the two allenhead screws
for shifting fork retaining plate,

together with their washers.
Fig. 123

Mark mating shifting forks and bush-
ings, remove bushings and retaining
plate. .

5. Remove the three transmission shafts

together with the shifting forks from
still warm housing. If necessary give
plastic mallet dabs against the hous-
ing to releose the shafts from their
bearing seats. Exercise care to gel
out the shifting forks away from any
obstructions. Remove oil refainer plate

from bottom of primary shaft ball

beoring seat in housing.
Figure 124

Caution! To install the transmission
shafts, heat housing to 180-210° F.
Whenever output shaft and/or speed
gear coupling disks, shifting forks,
cam plote have been replaced, the
position of the shifting forks must
be odjusted ogain. To do this, tap
output shaft fully into housing and
support free end by means of Matra
504 setting fixturo screwed tohousing.
Foot shiff mechanism must be in the

ing wrench to be insialled onto the
double-edged boss SW 16 of the
shifiing sector. First install the lower
shifting fork and then the upper one,
o1r;d check each shifting fork individu-
ally.
With the inspection mirror (a) examine
whether the shifting fork in the wvari-
ous rest pasitions (neutral as well
s lower fork in third and fourth, and
upper fork in 1st ond 2nd] keeps the
coupling disk equidistont from the
dogs of the neighboring speed gears,
at right and left.

Figure 125

If not, remove the fork in guestion
ond bend both ends into the required
position.

Moreover check each shifting fork for
ease of function and wether its two
operaiing ends simulianeously actu-
ate on the coupling disk without caus-

ing same to bind on the output shaft.

housing to allow the Matra 503 shift-

123
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# |i notl, rotote shitiing fork bushing
§ 180 and tighten in this position, or
| redress occessible shifting fork end
| with odjusting tool 5085.

o For this give shifting fork end first
l o pressure load and then a pull load,
i while each time shifting through with
| ihe shifting wrench, and then bend
 the fork ends info that direction which

allowed the easier shifting.

| To definitely install the shafts, first
| instoll primary shoft with replocer
§ sleeve Matra 297/1a for oil seal pro-
{ tection, into the housing and with
{ driver bushing 5095 applied ogainst
!l ball bearing outer race finish fop-

ping into place.
Figure 126

On no account fap ogainst the upper
shaft end when instolling the primary
shaft, otherwise the proper fit of the
Then install oil retainer plate into
shaft in the housing is not insured.
ball bearing bore of output shaft,
range intermediory shoft ond output
shaft with shifting forks into the hous-

ing ond mesh the gears.
Figure 127

Tap both shofts together info the
bearing seats, applying installing
drifts against ball bearing inner races.
Use care to avoid bending of shifting

forks.
Figure 128

To measure the end ploy of the trans-
mission shofts, install new gasket on
transmission housing.

Support output shaft with Matra 504
fixture ond, using a depth gouge,
measure distance from ball bearing
to mating surface of heusing. Then
measure distance from housing cover
mating surface to bottomof ball beor-
ing seat in cover and compensate
difference with shims of appropriate
thickness until an end play of .008”
(0.2 mm.) is obtained. It will be con-
venient fo stick the shims with some
grease fo the botiom of bearing sect

in the transmission cover.
Figure 129

The measuring for the intermediary
shoft is to be done in exactly the
same way. This end play should be
008" to 016" (0.2-0.4 mm.).
In order to facilitate the measuring
on the primary shaoft, instoll the ex-
actly 20 mm. high gouge bushing 5061
onfo tightened washer on shaft end
and measure for an end ploy of .008”
(0.2 mm.). Stick the defermined cup-
shaped shim with grease onto the
inner roce of the bell bearing, which
is already installed into the trans-
mission cover.

Figure 130

Hea! tronsmission housing cover for
installation to 180-210° F. Press kick-
starier crank slightly down and mesh
segmeni gear with kidstarter gear
on primary shaft.
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G 3 = Removing and Inctalling
Foot Gear Shifting Mechanism

1. Remove cam plate retaining snap ring
and cam plate itself.
Raoichet plote return spring is now
free for removal.

2. Lifi out snop rings relaining secior
gear ond raichet plale, respectively,
and remove these parts.  Figure 131

3.Tap cotter screw oul of fool shift
lever upon unscrewing the retaining
nut, and remove lever and spacer
between lever and housing.

4 Remove interlocking lever with spa-
cer bushing, inferlock holder with
steel spring ring, spocer washer and
refurn spring inward.

Caution! When ossembling, install
parts on interlocking lever in the
following order: Spacer bushing,
upon it the steel spring ring with the
two interlock holders so inserted that
the cranked ends pointing to the in-
terlocking lever jam the two siop pins
of interlock pawl in porollel position,
thereafter the spocer washer and fi-
nally interlock lever return spring with
curved ends toward interlocking lever.

Figure 132

Install the whole inio housing, so
that return spring ends jom pilot pin
in housing crosswise. - .
Install foot shifi lever with appro-
priate spacer washer onlo housing
{.004” of play).

Slip sector gear with interlock gear
onto interlacking lever shaft. The two
points of the inferlock pawl, left and
right, must then be equidistont to
gear sector outer diometer. If neces-
sary, adjust by rebending the ends of
return spring.

Figure 133

Install  ratchet plate onto  secior
gear, secure with snap ring ond fit
snap ring fo secure sector gear on
interlocking lever shoft.

Install ratchet plate return spring on
pin in housing, press ratchet plate
upon it ond slip cam plate so an axle
that the second tooth of the sector
gear (viewed from open housing) is

exactly in line with the mark on cam -

plate gear.
Figure 134

The backlash (a) between ratchet
plate and detent notches on cam plate,
which is determined by the two siop
screws limiting the rotalion of the
interlocking lever, should in the two
shifting directions be epprox. 2 mm.
(.08”) for each gear from 1st to 4th.
If necessary, adjust slop screws by
inserfing washers of oppropriate
thickness. Figure 135
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G 4 == Disassembling and
Assembling Primary Shatt

1.Press off tightened wosher (a) on
rear end of shafi and kickstarter gear.
Remove washer, pressure spring ond

kickstarter gear.
Figure 134

2. Compress forsion damper spring i
by means of Matra 319/2 tool and @
press and list snap ring (s) out of
its groove. Remove kickstarter ratchel,
torsion domper spring, coupling and

drive gear.
Figure 137

3.1f necessory, press off ball bearing
with sealing bushing and flat washer.

Caution! When assembling the tor-
sion damper, slip on drive gear (z),
coupling (d), torsion damper spring
(f), ratchet (m) and tapered sleeve
Matra 319/3 with cylindrical end
chead.

Install snap ring (s) on cone and with
Matra 319/2 1ool in vise or under a
press, compress the torsion domper

until the snop ring snops into its -

groove.
Figure 138

G 5 = Disassembling and
Assembling Output Shaft

1. Remove woodruff key for coupling
flange from shaft.
Figure 139

Under first speed gear (33 teeth),
insert two-piece plate (p), place same
upon cylinder (c) and press off speed
gear with thrust washer ond ball
bearing by means of a suitable press.

Figure 140

Remove bushing for 1st speed gear,
thrust washer and 1st to 2nd clutch
sleeve.

2. Remove snap ring for 2nd speed gear
with thrust washer ond 2nd aond 3rd

speed gears.
Figure 141

3. Lift snap ring for ball bearing 6303
out of front shaft end, and with @
svitable arbour press out the shaft so
third to fourth clutch sleeve with
thrust washer, bushing, 4th speed gear
spacer washer and ball bearing will
become free.
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G 6 = Removing and Instolling
Kickstarter

Remove retaining nut of cotfer screw
and washer ond waosher from kick-
starter crank. Tap out the cotter screw
and pull off cronk, press segment 141
gear and spring out of cover.

Remove idler gear retaining snap

ring and idler gear itself.

Caution! Whenever the spring has
been removed from the segment gear,
it should, when being installed, with
the offstonding end be supporied
upon the segment gear, and tightened
on the inward bent end by means of
a screw driver until it may with flat
pliers be inserted into the mounting
hole in segment gear hub.

Figure 142

142

When refitting the segment gear into
the transmission cover, use flat pliers
to insert offstanding spring end into
the mounting hole provided in the
cover.

q Figure 143

G 7 = Removing and Installing )
Speedometer Drive Take-Off

Remove SW 9 locking screw, lift out
bushing with the levering effect of
two screw drivers, and pull out worm
gear.

Figure 144

G 8 = Removing and Installing
Neutral Indicator Contact

ﬂ Remove contact shaft SW 10 retain-
ing nut, star wosher, flat wosher, ‘ 144

spring and, if necessary, theinsulating
washer. Since the contact shaft and

the insulating bushing are always
fitted with a secling compound, re-
plocement parts should be insialled

in the same manner. Check and if
necessary adjust the position of the

; contoct spring with the 5097 gauge.
; Figure 145

After installing cover, check with

the gears in neutrol position whether
| a light tester interpolated into cir-

cuit conneclted to neutral indicator 145
| terminal and to ground lights, and
goes out when transmission is shifted
into a gear. If necessary, redress con-
tact spring.

42
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H = Disassembling, Recondition-
ing and Assembling Final Drive

(Final Drive and Swinging Arm re-
moved, oil drained)

Tools:

Puller tool Matra 299a, two clamping
screws Matro 3570, installing sleeve
Matra 505, double-grooved wrench
Maira 506a, fixture Matra 507, T-handle
wrench with fixture Matra 508, instal-
ling sleeve Matra 509, installing drift
Matra 511, dial gouge with measuring
tool 5042, torque wrench, rofchet wrench
with socket coupling SW 22, plastic
mallet, 2 screw driver, 1 ring wrench
SW 17, socket wrench SW 14, depth
gouge, two measuring prisms.

Figure 146

H1 = Removing Drive Shaft from
Swinging Arm and Installing

1.Clamp rear swinging arm into vise
equipped with soft metal jaws. Insert
Matra 508 fixture with toothing into
internal splining of cup on drive shaft
end and with the pertaining T-handle
wrench unscrew the nut off the shaft,

and remove nut and washer.
Figure 147

2.With Matra 299a puller seize drive
shaft cup, insert suvitable exlension
drift between thrust spindle and
drive shaft and press off drive shaft
cup in this way. Remove drive shaft

cup and drive shaft itself.
Figure 148

Caution! When reassembling, check
whether the drive shaft is of the type
with key groove and key or of the
type without key groove and key.
Universal shaft cups with key groove
must only be installed on drive shafts
with key groove and key and must
be tightened with a torque of from 94
to 108 ft./Ibs. on the nut.
Universal drive cups without key
groove may be fitted ondrive shafts
with or without key groove. The re-
taining nut should then be tightened
from 108 to 123 ft./lbs. torque. ;
Figure 149

Whenever the drive shaft or the drive
shaft cup is replaced, the cones muost
in any case be lapped in with a fine
grade of grinding compound. Under
all circumstances clean inner and -
outer cone with irichlor-ethylene (do
not use gasoline) before installing
the drive shaft cup.
Figure 150




H 2 = Disassembling, Recon-
ditioning and Assembling Final

Drive

1. Mark rear wheel brake shoes with &
housing. First pry the brake shoe
which rests on the flottened collar
washer of the brake cam, off the
housing by means of a screw driver,
and remove the two broke shoes.
Figure 151

157

Unscrew brake lever retaining nut

SW 17 and remove together with the

star washer. Tap out brake cam.
Figure 152

el

3. Remove final drive housing cover. 152
For this unscrew & SW 14 retaining :
nuts with their corrugoted washers.

Figure 153

‘ To protect the oil seal, slide Matra

505 installing sleeve (1) completely
over the splining on ring gear hub,
then install the two Matra 357a clamp-
ing screws (2) into the two diameter-
ally opposed M 6 threads in housing
cover, and press off the cover by
means of these screws. Remove cover
and ring gear with needle bearing

inner race and shim. . 153
Figure 154

When the ball bearing remains in
the housing, heat the cover and tap
it ogainst a wood block to throw out
the bearing, ond remove the shim
behind the bearing. Whenever the
needle bearing in final drive housing
needs replacement, heat housing to
180° F., remove outer race and pull
inner roce off ring gear hub. When
replocing seal rings, remind fitting
position of the sealing lip and use 154
Matre 509 installing sleeve for in-
stalling oil seol into housing and
Matra 511 driver tool to fit seal into
cover.

Caution! To install the housing cover,
heat same to approx. 180° F.

4_Release locking washer of drive pinion

retaining nut. Install Matra 507 fix-

ture on coupler gear and mounting

sfuds for swinging arm, and unscrew

nut off drive pinion by means of 155

SW 22 socket wrench, Remove nut,

locking washer and coupler gear.
Figure 155




5. Unscrew threoded ring with oil seal
with Matra 506a double-grooved
wrench and remove threaded ring
and spacer washer on ball bearing

inner.race. )
Figure 156

Heat final drive housing fo approx.
180° F., then remove drive pinion
with ball bearing, shims behind ball
bearing outer race and bearing nee-
dles from ouler roce remaining in
housing. )

Coution! Whenever the boll bearing
upon the pinion needs replacement,
install the bearing with opening for
balls chead, viewed in driving direc-
tion. To reploce the ball bearing
upon the ring gear, when necessary,
tap the bearing evenly out with a
shofi-meial drift by inserting same
through the ring gear holes provided
ad hoc.

Figure 157

é. Replacement of pinion and ring gear

Drive pinions and ring gears ore
machined in pairs and cannot be re-
placed separately. The specification
on the ring gear, for instance 314-10,
means with the first number the iden-
tification of the geor set, with the
second number + or — 10 the devia-
tion from the pinion standard posi-
tion measurement in hundreths of a

millimeter.
Figure 158

The standard position measurement
is 74.5 = .05 mm., measured from ball
bearing shoulder on pinion to ring
gear axis.

If for instance o + 10 gear set was
installed and the new pinion is @
<+ 30 item, first an odditional shim
{a) with a thickness of 30—10 = .20 mm.
is fo be inserfed between ball bearing
outer race and bearing seat in the
housing. Figure 159

For backlash adjustment, a bronze
shim of oppropriate thickness (b)
should be inserfed between needle
bearing inner and outer race upon
the ring gear hub. Figure 160




7. Meosure the bodklash between the
gears on ring outer diameter with
measuring fool 5042, Backlash should

be from .15 to .20 mm. (.006—.008 in).
Figure 161

Gear tooth contact pattern chedc
For this, check drive pattern with
Paris blue for Klingelnberg toothing.
Correct tooth contact patiern is well
centered on the drive flank of the
pinion, but may be slightly toward
the heel. Figure 162

If tooth contact pattern on pinion
drive flank is at the heel, then in-
crease pinion to ring gear oxis
distance by inserting thicker shims
and correct backlash by inserting
a thinner bronze shim between
needle bearing inner and outer roce
on ring gear. Figure 163a

If tooth contact pattern is at the
toe, reduce pinion to ring gear axis
distance by thinner shim on ball
bearing outer race and correct bock-
lash by inserting a thicker bronze

shim info the needle bearing.
Figure 163b

Finally check tooth contact pattern
again. Because of the interference fit
of the bearing always heat the hous-
ing for removal and installation of
the pinion.

8. Adjusting side play of ring gear.
‘With depth gauge and an eventually
required intermediate piece measure
the distance (a) from ball bearing
seat fo cover mating surfoce.

) Figure 164

On final drive housing, with gasket
on mating surfoce, measure the
distance (b) from ball beoring on
ring gear to gasket on mating sur-
face. Figure 165

The required side play of .05 mm.
(.0027) is obtained by inserting shims
of appropriate thickness between
ball bearing und bearing seat in
cover. The required shim thickness
then equals the difference of distance
(a) less distance (b) less .05 mm.
(.0027) side play. This play is slightly
reduced by the compression of the
gasket, care should be token, how-
ever, that ring gear is not under
pressure.
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=
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163a incorrect
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163b incorrect
incarrecto
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' B = Brakes and Road Wheels ) _
(Wheels removed]

Tools:
Pin wrench Matra 517, spoke fitting
gauge 5050/3 or /5, drift 5078, installing
sleeve 5080, wheel balancing stand A3
5106, spoke tightener, centering stand, 166
spacer bushing 120 mm. long for check-
ing wheel bearings on axle spindle,
piece of chalk. Figure 166

B1 = Removing Wheel Bearings,
Re-Packing with Grease and
Installing

1. Clamp Motra 5\7hpin wrench info
vise. Install wheel so on pin wrench
that the sealing cover fits onto the
pins of the wrench. Screw out the
sealing cover by rototing the wheel.

Figure 167

Remove bearing sealing cover with
inseried felt ring refainer and spocer
bushing with additional felt ring,
wheel hub plate and corrugated
washer. From the hub, remove taper
roller bearing inner race (cone) with
cage, spacer washer and inner spa-
cer bushing.

2. Apply 5078 drift on brake side upon
spacer bushing ond tap left taper
roller bearing outer race, outer spa-
cer bushing, taper roller bearing
from brake side and right-hand spa-
cer bushing out of hub.  Figure 168

168

Caution! Before reinstalling bearings
into the hub, check them for freedom
from play. To do this, clamp rear
wheel axle spindle with soft-metal
jows into vise and install the com-
plete bearing set consisting of left
taper roller bearing, spacer washer,
inner spacer bushing, outer spacer
bushing and right taper roller bear-
ing upon the oxle spindle.

Figure 169

i Thereupon install y drift tube of

# obout 30 mm. O. D, 201 mm. I. D.

i and 120 mm. length with washer and

¢ nut. Compress bearing assembly by 169
i tightening the nut. The bearing is '
| properly adjusted when the outer

| spocer bushing between the two

¢ taper roller bearing outer races may,

i without any side play, with moderate

i pressure be displaced within the dia-

i meteral play. Ohlerwise refouch the

| spacing washer or instoll @ new one.

Figure 170

f To instoll taper roller bearing outer
! races into the hub, use special install-
i ing sleeve 5080. All road wheel bear-
i ings are equal with the exception
i that an intermediate bushing is pro-
i vided for the thinner front wheel axle
i spindle. This should be held in mind
il when interchanging wheels. Pack
b cleaned bearing with about .70 oun-
g ces of Shell Retinax A grease.

- 170




B 2 = Broke Shoe Relining

When brake linings are so badly worn
that the copper rivets will bear shorlly,
new linings must be riveted on. Broke
drums found to be scored, rough or
untrue owing to fitting of new spokes
or excessive tightening of the spoke
retaining nipples, must be carefully re-
machined on a drum lathe.

In its rest position, the brake lever must
point rearword so when shified into full
braking position it stands a right angles
to the brake cable. Figure 171

B 3 = Fitting Wheel Spokes

The molorcycles R 50, R 50 S, R 60 and
R 69 S provided for “solo” use are
equipped with 215 B X 18 light metal
rims which require the spoke fitting
gauge 5050/5.

On motorcycles supplied os sidecar
machines, front wheel, sidecar wheel
and spore wheel ore equipped with
215 B x 1B steel rims, which also re-
quire the 5050/3 spoke fitting gouge.
The rearwheels of the sidecar machines
possess 275 C x 18 steel rims which
should be installed with the spoke fitting
" gauge 5050/3.

1. Place wheel hub with bearing, drum
side down upon a bench. Slip one
pair of spokes crossing at the hub
and provided with washers through
the hub spoke holes, which however
are not situated at the same height!

Figure 172

Place the rim so into position that
the pressed in nipple holding holes
point exactly into the direction of
the spokes inserted into the hub. The
higher situated spoke must then meet
the higher nipple hole on the rim,
and the lower situated spoke the
corresponding lower nipple hole of
rim, otherwise the rim should be turn-
ed over. The other spoke pairs are
fitted in exactly the same manner and
fastened with nipples. Figure 173

_Tighten nipples evenly, sefting rim
to hub distonce with spoke fitting
gauge 5050/5 or 5050/3 applied on
broke drum side. Figure 174

Max. allowable diameteral runout
1 mm. (04”), max. lateral runout
2 mm. (.008”), measured on rim bead.
Figure 175
i Caution! Grind down protruding
i spoke ends in order fo prevent o
| puncture of the inner tube. Retighten
| the wheels afier the first 1,200 miles
& All road wheels of the models R 50 S
| and R 69 S must be rebalanced after
| tire installation (fixture 5106). (Mox.
| unbalance 9 grams on inner rim dia-
| metfer.)
? In the case of the R 30 and R 40
i models the rebaloncing of the road
E wheels is strongly recommended.
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| L = Steering and >pring Legs
{Rood Wheel removed)

Tools:

Pin wrench Matra 284, installing drift -

Matra 519, fixture 5094, open-ended

wrench SW 24, SW 19, SW 17, SW 14, .

SW 10, SW 9, cut pliers, ring spanner 176
SW 24, 17, 14, 10, toolkit wrench SW

34/41, Dowidot clomping wrench 31 mm.
Figure 176

L1 = Removing and Installing
Spring Legs

1.Set the motorcycle on its stand and
block it up at the frame under the i
engine.

Remove SW 17 nuts from mounting
bolts on fork and swinging arm, push
bolts out and remove them with their

washers; remove front spring leg.
Figure 177 177

g

Upon the spring tube of the suspen-
sion unit, install pull plate of spring
fitting fixture 5094 (made on draw-
ing). Clamp upper spring leg con-
necting into vise, insert pin through
e fixture lever and lower spring leg

eye. Turn over lever until it is stop-
ped as the spring leg is compressed.
With SW 9 open-ended wrench ap-
plied on flat of damper rod unscrew

this out of upper spring leg eye.
Figure 178

178

Removal of rear spring legs: Place
spring odjusting lever into “solo”
driving position and with swinging
arm down loosen spring leg mounts
on top (Matra 286 pin wrench and
SW 17 ring spanner with screw
driver) ond bottom, and remove
spring legs downward. Figure 179

3.To remove domper, clamp lower
spring leg eye into vise. |
Remove upper damper protecting
cap and unscrew shock absorber with
Dowidat No. 31-10 clamping wrench, :
applied on top. Figure 180 179

Never reserve the shock absorber in
a horizontal position, but stock itin an
upright position.

4. Press rubber bushings off spring leg
eyes only when required.

Caution! Before refitting check spring
length and tension (see page 35). Pul-
ling the shock absorber must require
much mare force than compressing
it, but the rod should evenly slide
into both directions.

180

E Caution! Fully compressed shock ab-
sorbers must not be given a higher




¢ |ood thon 500 groms, os otherwise

# inner domoges would result. ' |

I If pulling and compression require

§ ihe some low force or if there are

4 jerking motions the shock absorber .
| is leaky ond requires replacement.

| When installing, fit spring legs for \

" <olo vehicles into upper locations,

i ond sidecar motorcycle spring legs

H into the lower locations on the fork.

181

L2 = Removing and Installing
Front Swinging Arm
(Road Wheel and Shock Absorbers

removed)

1. Remove front fender (mudguard).

2 Unscrew SW 24 acorn nut on the left .
side, screw Matra 519 pilot pin into
swinging arm pivot bolt, and pull out
or tap out altogether. Figure 181

Remove swinging arm, taking care
not 1o lose any of the shims inseried
at left and right. i

3. With finger remove bearing seal ring, R
thrust bushing and taper roller bear-
ing inner race with roller cage, left
and right. Remove taper roller bear- i
ing outer race only when damaged
by means of a commercial type inter-
nal puller and when such a tool is
not availoble tap roce out with a
drift applied on the opposite side.

In the latter case the bottom cover-
ing washer must also be replaced
because of the damages experienced
on removal of the damages experi-
enced on removal of the bearing. Do
not mix up any taper roller bearing
races and/or rollers against others.

Figure 182

183

Caution! When assembling, pack
taper roller bearings with Shell Reti-
nax A grease. To insert the swinging
orm pivot bolt, screw pilot pin Matra
519 into the inner thread of the bolt la4
and knurled nut of pilot pin into the :

thread of the fork. When being in- "

stalled, the swinging arm bearing
should only have a 0.1 mm. (.0047)
side ploy, otherwise insert thicker
shims. Figure 183

Screw swinging arm pivot bolt into
the fork and unscrew knurled nut off
fork as swinging arm bolt threod
turns into position. Figure 184

Tighten swinging arm pivot bolt and

acorn nut so far that, with the front =
wheel removed, the pivoted fork sinks :

about 50° slowly down under its own

weight. Figure 185

185
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(3.2 Removinc;; and Installing

Front Fork

1.Removing and Refitting Steering 3
; Damper: 2
i o) On R 50 ond R 60 remove
friction steering damper. For this,
remove the cotter pin from bottom
end of steering domper rod. Unscrew
damper rod on lock knob above ond
remove pressure plate below as well
as lock cap and lock washer on top.
Figure 186

186

Unscrew SW 14 nut from SW 19
clomping screw, and remove steering
damper friction and anchor plate
with spring washer, flat washers and
rubber rings. Figure 187

b) On R 50'S and R 69 S remove lock
knob ond disconnect coupling lever
assembly from fork ond piston rod.
Refer to L 4. 187

2. Removing and Refitting Headlamp:
Disconnect dimmer switch at left,and
blinker switch at right handlebor grip

from hondlebar fube by removing

o lower fastening screw with a screw

driver. Figure 188

Pull wiring harness somewhat out of
headlomp shell.

Remove SW 14 headlamp mounting
screws, taking care not to lose any
of the rubber washers. Leave head-
lomp ottached on the wiring harness. 188
Proceed carefully to avoid damaging

the headlamp.

3 Lifting off Handlebars with Upper
Fork Guide:
Remove steering column locking nut
SW 36 ond the two SW 19 fork hold-
ing nuts on top plote. Cocer fuel tank
with o clean cloth, lift off handlebars
and ploce same upon the fuel tank.

4. Removing Front Fork from Frame:
Remove spacing shim over lower nut
and unscrew lower nut SW 41, using 189
care not to lose any of the bearing
balls in lower race. Remove fork from
frame and remove upper dust cover
and outer ball bearing race with
balls. Figure 189

with grease 23 balls into each ball-

Caution! When reassembling, stick
race. Figure 190

Having installed the fork, adjust steer-

ing head by tightening head roce

adjuster nut SW 41 below and steer-

ing column locknut SW 34 above until

all play is removed, but the fork is

still free to rotate on the head races. - vy
The headlomp must be readjusted

thereafter (see “Electrical Equip-

ment”).




L4 = Removing and installing
Hydraulic Steering Damper

1. Removing complete toggle lever
coupling: With thin-walled socket
wrench unscrew SW 12 nut with lock-
wosher from botiom of steering head
and pull lock knob upward out.

Figure 191

Caution! The SW 14 nut on the lock
knob rod must on assembling be so
odjusted with the counter nut that the
corrugated washer beneath the steer-
ing head is as much compressed as
to still cllow easy rotation of the lock
knob after having lightened the SW 12
nut below with lodk washer. Having
installed the toggle lever coupling
visually inspect new lock knob rod
for length so as to avoid fouching the
coupling lever. The limil screw (A),
which governs the point af which the
toggle lever engages, must be so ad-
justed that the lever arm makes con-
tact just after the detent is clearly felt.
Moreover a tension sleeve (o) is pro-
vided in the fork yoke to secure
damper engogement.

Figure 192

In the disengaged position the lock
knob is retained by two spring-looded
detent balls in the perforated plate
on top of steering head ond addition-
ally by a tension sleeve in the fork
yoke. The red dot on the knob must

then point to the rear.
Figure 193

2. Remove lock washer from pin of fork
yoke. Unscrew self-locking nut SW 14
(recently costellated nut with cotter
pin) with washer of piston rod from
toggle lever while holding the piston
rod by means of screwdriver inserted
into the slot in piston rod. When re-
moving the toggle lever coupling use
care not to lose the second washer
behind the togglelever and the corru-
gated washer below the steering head.

3. Disconnect rear coupling of hydraulic
steering damper and remove com-
plete cylinder. The fastening clamp
on upper frame tube should if pos-
sible noi be loosened, as otherwise
the damper position must be read-
justed after insiallation.

Caution! The hydraulic cylinder must
olways be so installed that the notch
mark on rear foce of cylinder con-
stitutes the bottommost point.
Figure 194

Check hydraulic eylinder in installed
position (notch mark) for even resist-
ance to pull and pressure motion,
but when doing this restroin from
pulling or pressing pision by force
into the final stop positions (preci-
sion fest only by means of testing

191

192

193

2




mochine, see monufociurer’s specifi-
calion contained in “Tolerances and
Fits". Never disassemble defective
cylinder, but reploce the complete
unif.

_Position of Installed Hydraulic Cyl-
inder

Whenever essential parts are re-
placed, such as frame, fork, toggle
lever coupling or when the rear
fastening clamp is loosened, the
hydraulic cylinder must be reod-
justed in order to insure that the
damper rod in the finol positions
with handlebars- fully turned to right
ond left does not touch cylinder foces
inside and that the cylinder itself is
sufficiently distont from the fork
prongs.

All parts connected, damper knob in
engaged position, piston rod sepa-
roted from toggle lever, fastening
clamp on upper frame tube in loose
state.

a) Pull piston rod carefully out until
piston stops in hydroulic cylinder
and measure length “o” to adapter
of threoded pin—opprox. 62 mm.
(2.44").

b) Slip piston rod carefully complete-
ly in onto stop in cylinder ond
pull out to length “b" = approx.
6 to 9 mm. (.24"-.36").

¢) Turn fork completely to left and
ottach piston rod in oblong hole
of toggle lever (washer, toggle le-
ver, washer and new SW 14 self-
locking nut each time), slightly dis-
placing for this the fastening clamp
on frame tube as required without
altering the position of the piston
rod in cylinder. Figure 195

Eveniually turn fasiening clamp
somewhat or slip piston rod in ob-
long hole upward, so the hydraulic
cylinder does not touch the fork
prong. Figure 196
Tighten fastening clamp.

d) Turn fork fully to right. The length
ot the now pulled out piston rod
must be less than that measured at
“a", pulled out to stop, and should
be approx. 2.28”.  Figure 197, left

Move damper knob into the en-
goged position, forks remains turn-
ed to right siop position. The hy-
droulic cylinder must, neither in this
position, touch the fork prong.
Figure 197, right

After an eventually necessary re-
adjustment repeat check as outlined
under “c” to "d".
Definitely tighten SW 14 self-lock-
ing nut or castellated nut with
washer on piston rod, while hold-
ing piston rod by means of screw
driver inserted into slot of piston
rod; tighten costellated nut up to
cotter pin hole and install new
cotter pin.

Figure 198
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E = Elecirical Equipment

Description

The elecirical equipment consists of the generatfor, the
magnefo assembly, the botiery, the lighting equipment, the
horn, the blinker lights, the neulral indicator and the
charging indicator.

The Generator (Bosch LI/CGE 6061700 R5) is a shunt-type
dynamo driven from the engine crankshaoft, with buili-in
voltage regulafor for o rated fension of 6 volts. Its roted
output of &0 walls is produced at an engine speed of 1,700
r.p.m. cnd the peak output of 90 watts ot 2,100 r.p.m.

The rcted output therefore is obiained at the following
speeds {m.p.h):

Models 1st 2nd 3rd 4th
R 50, R &0, R 69 Solo 9 14 20 255
R30S Solo B 125 17 22
R &0 with sidecar 56 10 14 19

Ignition System

The engines have magnelo ignition with oulomalic timing
conirel, the mogneia being driven directly from the com-
shaft ot half engine speed.

The mogneto assembly of the
two-cylinder  motorcycle s
completely "independent of
the rest of. the electrical

@ system. It guaraniees o power-
ful spark even ot high engine
speeds and hos proved es-
pecially relioble. The consti-
tuent parts of the mognelo
are: a permonent magnet
which is inlegral with the
camshaft and serves es rotor;
the fixed stolor which com-
prises the laminated steel core
with the ignition coil and the
sofety  gap; the contoct
breaker ond the oulomatic
odvonce unit. The firing point
is 9° before TD.C.

The timing range amounts to
307 of cronkshaft, so & max. )
advance of 39° # 2° before Bild - Fig.200: Magnetzinder - Magnéto d'allumage - Igni-

T.D.C. is oblained. tion magnefo - Maogneto de encendido

The BoMery has ¢ roted tension of 6 volts and o capacity

of € ompere-hours. Wren the engine is turned off or idling,
w'he beliery provides the electric power as the generator
upplies current only from 1.700 r.p.m. upword. At normal
driving speeds the bettery is charged by the generator
ond is then on electric power consuming unit. The batiery
confcins elecirolyle with specific arovity (state of charge)
of 1.78 {rrcnics 1.23, the level should be epprox. 6 mm (.24”)
cbeve the oicies, ond should only be completed with i
distilieZ weter.

The Lighting Equipmen

waiis ad electric dimmer swilch on hendie.
bars, porking light, cherge and neutrol indicators of
& V.2W ecdh, ond speedomelter light 6 V/1.2 W is rubber-
mounted on the front fork. It also incorporafes the ignition
and light switch, the red window for charge indicator light,
the green wirdow for neuvitral indicator light, the speedo-
meter ond the fiosher unlt if insiclied (optional item),
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2 The generator should cbout every 6,000 miies be c'eanec

by wiping off depcsits of carbon dust with o cleon,
petrol-moistened linen cloth. Reploce worn brushes with
new genuine brushes. The brushes must slide easily in
their holders and brush springs should exert o pressure
of 7 to .9 Ibs. in order to press the brushes ogoinst the
commutaior.

Check commutator for clean, smooth and grease-free sur-
face, eventuolly cleanse with a peirol-dempened cloth
or, if worn, hdve it reconditioned in o special workshop.
Check commuiator for runout. Max. ollowable runout,
measured ofter fitting ormature fo cronkshoft, .04 mm.
(.0016”).

Instead of the earlier Bosch F-type regulator the Bosch
Z-type regulotor (RS'ZA) is now used, both being single-
field, double-contact voltoge regulolors. The Z-type

regulalor, however, possesses two ormatures, one for

volloge regulator end one for cut-out reloy. Never fry fo
reodjust by bending springs on the regulator, but entrust
it io a Bosch service slation for inspection ond repioce-

3 Ignition Mogneto

Ignition coil end condenser require no maintenance. In
perticular coses they should be reploced. s

The breaker points should alwoys be clean and dry.
Cleanse them by inserting o cleon, smooth and grease-
free tin strip, approximately as thick as o postcard, be-
tween them end moving to and fro. Reface burned con-
tact points with a conioct file or reploce.

The contoct breaker gap is .4 mm. (167).

The conizct brecker arm must move freely on the cxle.
Periodically rub c trace of Bosch Ft 1 V 4 grecse {even-
tually heat resisting greose) into the lubricating felt of
the cam, using care to avoid getting greose on contacts.
The governor weights of the outomatic advance unit
must freely turn on their fulcrum pins and easily be
returned by their springs.

ment of worn ports.

Bild — Fig. 201: Bosch-Reglerschalter RS/ZA
Régulateur de tension Bosch RS/ZA

Bosch RS/ZA voltage regulator
Regulador de voltaje Bosch RS/ZA

5. Schalterkontakte
Contacts de linter-
rupteur
Circuit breoker points
2. Regleranker Contactos del inter-

Induit du régulateur ruptor
Regulaior armature '
Inducido del regulador

3. Reglerkontakte
Coniocts du régulateur
Regulotor contact points
Contactos del regulador

. Magnetbigel
Etrier de l'aimant
Magnet “U” bow
Arco del iman

-

é. Stromwicklung
Bobine d'intensité
Current regulator coil
Devonado de amperaje

7. Schalteranker
Induit de l'interrupteur
Circuit breakerarmature
Inducido del interruptor

4. Spannungswicklung
Bobine de tension
Voltage regulator coil
Devanado de voliaje

% Bild — Fig. 202: Schaltschema des Z-Reglers
Schéma des connexions du régulateur Z
Wiring diagram of Z regulator
Circuito eléctrico del regulador Z

8. Mognetkern
Noyou de l'aimant
Maognel core
Cuerpo del iman

11. Ladekantrollampe
Lampe de contréle
de charge
Charge indicator lomp
Luz indicadoro de la
descatgya
12. Zindschalter
Commuiateur
d'allumage
Ignition switch
Conmutador
del encendido

$. Regelwidersiond
Résistance du régulateus
Regulalor resistance
Resisiencia del regu-
ledor

10 Lichtmaschine 13. Batterie
Dyname Botierie
Generator Battery ==
Dinamo Bateria 56



5. lumpen' im S&éf_nweder:
L 6V,35/35W

S 6V, 2W
CEV,12W

Biiuxfompé
Standlicht

Tacholicht = i+

Ladeiicht

Leerlauflicht

57

Bild - Fig. 203
ZindschloB
Commuioteur d'allumage
Ignition switch

Conmutador del encendido

Bild — Fig. 204:
Scheinwerfer einstellen
Régloge du phare
Headlamp adjustment

Ajuste del faro

5. Lampes dans le phare :

Lampe bilux .. 6V,35/35W _
Lampe de positian 6V, 2W
Lampe de compteur 6V,12W
Témoin de charge 6V,2W
Témoin de point-mort 6V,2W



4 Headlamp. On this unit inspect cbove cll the coafacts in
the switch box for any signs of corrosion and cleon care-
fully. Check leads in heodlomp for chafing morks ond
correct connections. The ignifion switch should be
greosed periodically to prevent waoler leck-in, using
care fo avoid gefting grease on contocts or bulbs.

The heodlomp setting for high and low beam is of vital
importance and must therefore be readjusted after any
overhaul.

For this purpose, o cross should be drawn on o light-
colored woll at the same height as the center of the
headlamp. The molorcycle should stend on its wheels
obout 5% yords {5 meters) from the wall ond be looded
by a rider. Swiich on the high beom ond set the head-
lomp so that the reference cross is in the middle of the
beam on the waoll. Switch to low beam; the upper edge
of the illuminated orea should be about two inches (5¢m.)
below the reference cross, odjusi os required.

If the moloreycle is fo be opercied with o sidecar, this
odjusiment should be cerried out with the sidecar occu-
pied.

Bild — Fig. 205
Scheinwerfereinsatz cbgenommen
Ensemble réflecteur déposé
Reflector unit removed .

Con|unio del reﬂe- or qm

5. Lamps in headiomp:

6V, 3535 W

Bilux lamp (twin-filament)

Parking light 6V, 2W
Speedometer illumination 6V,12W
Charging indicator 6V, 2W
Neutral indicator &Y, 2W

Bild — Fig. 206:

Bilux-Lampe mit Halter obgenommen; Tachomelerspirale
und Tachometer nbgebaut zum Auswechseln der Lumpen
in den Koniro!leurhten '

Lampe b[iux avec doullle enlevee; trunsm&ss:on flexible ' 7
et boitier du cornpieur deposees pour le remplocemeni des Sogie
_ Iarnpes de coniréle . SRS

Bilux lomp w;ih-sodsei removed speedometer'drwe shr.‘.l.

e cmd body remaved for replacemeni af indicator. Iumps

" caja del velocimetro quitodas poro
: bomb;ilcs en las luces de control.
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Bild — Fig. 207
Schlui- und Bremsleuchie, Lompen wechseln, Sd]luB'- und

Bremslicht Zweifodenlampe 6 V, 5/18 W, Kennzeichen-
beleuchtung Kugellampe 6 V, 5 W. -

Remplacement de lo lampe arrigre et stop 6V, 5/18 W
et de lo lompe d'éclairage de plaque 6 V, 5 W.

Replacing tail and stop lamp. Tail-stop light twin-filament
bulb, 8 V, 518 W. License plate illumination round-bulb

lamp, 6 V, 5 W.

Sustituir las lamporas de posicién trasero y de freno. Luz
de positién y de freno: ldmpara de dos filamentos 6 V,
518 W. Luz de la matricula: lampora esférica 6 V, 5 W.

Bild - Fig. 208

Seitenwogenleuchte, Lampe 6 V/3 W wechseln.
Remplocement de lo lampe de position side-car, § V, 3 W.
Replacing sidecar lamp, é V/3 W bulb.

Sustituir la luz del sidecar, lampara de & V/3 W.

6 Blinker Lightstalled in the head-
lamp. The buemoved by unfasten-

ing the convescrews) ond pressing -
120 thex ihemm) o e @ 7- Spark Plugs. For R 50 and R 60 Bosch: W 240 T 1 or Bery
cover plug frove the blinker light- 240/14. For R50S and R49°S for running-in period: Bosch
for exomplede and lubricate the W 240 T1 or Beru 240/14; ofterwards: Bosch W 260T1 or
throtile twistys ore L . Beru 260/14. Electrode gop .024” (.6 mm.). Clean spark

plugs, when necessary, in a sand-blast type cleoner gnd
correct elecirode gap. Bodly burned plugs should be re-

' placed. Repimce spark plugs in ony way at least every
- Remove theover plug, and the 11000 miles (18,000 km)

bulb.
2. Pull the insor the bylb together o
with the *Pig, out of the end of 8. Wiring Harness and Leads
the hundle.wiring by releasing Inspect the vorious wires for proper insulation and con.

the screw | nections. The covering hoses ong rubber sleeves should
be in correct condition. Leads with blank spots must be
reploced. No insulation tape should be used, except in
coses of emergency. Be sure the HT-ignition cables are
absolutely well insulated ond the rubber sleeves 50
slipped over es to insure @ water tight connection 1o the
spark plug cdoplers.

3 Using o sggp [note: do NOT
screw oul), the handle of the
screwdriver
[Also see Fi




RS0 R50S R60O REIS

Bild — Fig.209 Stromlaufplan ~ Schéma des connechons—W’rmg Diagram - Esquema de conexiones eléctricas

List of Wires

from

Colour sg.mm. to

black-violet 75  15headlamp stop light switch

brawn 1.5 31 headlamp 31 generator

blue 75 charging indi- 61 generator
cator light

black-red 1.5 2 headlamp 2ignition magneto

red 2.5 30/51 headlamp 51 generator

black 15 15 headlamp horn

black 1.5 H headlamp horn

black 75 58 headlamp 3-pole Iermma[

brown 75 31 headlamp 3-pole terminal

black 1.5 30 generator battery +

black-violet .75 wire conneclor stop light switch

black 75 headlamp, transmission,
neutral neutral
indicator indicator contact

black 1.5 battery — transmission,

ground
black 75  3-pole terminal sidecar jack
(socket)
black 3x%.75 3-pole terminal tail light

Blinker-System:

black 75
blue 75
red 1.0

blue 75
black 75
green 75
grey W
red 75

The 3-pele terminal is situated on haltery carrier, ot rear.

2-pole terminal
in headlamp
2-pole terminal
in headlamp
ignition switch,
terminal 15
blinker switch RH

blinker switch LH

blinker switch 54

blinker light LH

blinker light RH

blinker unit,
terminal 15
2-pole terminal
in headlamp
2-pole terminal
in headlamp
blinker unit,
terminal 54

blinker switch 5éa bilux lamp,

blinker switch 30

terminal 5éa
blinker unit,
terminal 15

!
.‘
|
|

Key to wiring diagram
A = Dimmer swilch

B = Baltery

BG = Flasher unit

Bi = Double-filament bulb

BL = Left blinker

BR = Right blinker

BS = Stop light swilch

H = Harn

K1 = Caoble connector 'I-pul:]

K2 = Cable connector (2-pole

K3 = Cable connector (3-pole]

L = Generator [dynamo)

L1 = Charge indicator

L2 = Neutral indicator

LK = Neutral indicator contact

LS = Blinker and hecdlight
flasher switch

M = Magnelo

PH = Rear side light Sidecar

PY = Front side light Sidecar

5 = Stop, tail and license plate
light

S8 = Blinker Sidecar

SD = Electrical jock (socket)

St = Parking light

T = Speedomeler light

For sidecar Gperuhcn connect the
wire, which is shown dotted in the
schematic, to cable jonction K2 in
place of the conductor from right-
hand blinker light [BR].
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Typical Failures, their Couvses and Correction

Before perfarming a checking procedure on the elsctricfﬂ
system, disconnect the negative botiery cable, except in
cases where it will be cbsolutely necessary to keep the
battery in the circuif for o particular test.

1. Ignition Failures

If engine wi'il nol siart or stolls when running ond fuel
supply ond carburetors function properly the ignition
system should then be checked. To do this, proceed on
each cylinder as follows: Remove spark plug, pull igni-
tion cable out of spark plug odapler, hold cable at o
distance of obout .2 (5mm) from a cylinder fin and crank
engine. Sparks must then flash from cable to eylinderfin;
if this is the cose, the failure resides in the spark plug.
If no sparks flosh from cable end to ground, the failure
moy be due to one of the following causes:

Remedies

Possible couses

If the failure is not located
in the switch box, disconnect
cable from terminal 2 of mag-
neto in case of need. But re-
member that in this case the
engine cannot be switched off
with the ignition key.

a)Ignition key does not
engage properly. Mov-
oble conlact spring in
switch box fails fo come
oway from ground con-
toct.

Replace cable,in case of emer-
gency disconucct cable from
terminal 2 of magneto as de-
scribed under a).

b) Cable between terminal
2 in switch box and ter-
minal 2 of magneto is
grounded.

c) Ignition cable defective  Replace ignition cable.

or grounded.

Clean both points with coniact
file. Thereafier check breaker
gap. This should nof exceed
0167,

d} Breaker pointsdirty, oxi-
dized or burned.

Replace condenser (cannot be
repaired) and smoothen con-
tocis with contact file or re-
ploce. Adjusi breaker gap as
specified under d).

e} Heavy contact firing or
badly burned contacis
due fo defective con-
denser.

Clecn bearing bushing and
pin of breaker crm end lubri-
cate with Bosch Fi1v4 grease.

fi Brecker arm binds.

Replace brecker arm and od-
just brecker gap as specified
under d).

gl Breaker arm fails to
come oway from cam.
Rubbing block on break-

EF QM 15 worn, y

Aojust gap 10 10-11 mm.

h} Sofely spark gap on 1g ;
{47 10 447).

. nition mogneto too
small.

Replace ignition coil, Only in
case of need insulate ignition
coil by coating it with shellac.
Likewise coal parts adjocent
to ignition coil, to which the
spark jumps, with shellac.

i) Ignition coil open cir-
cuited to external melal
part.

k) Ignition coil defective. Replace (cannot be repaired).

Clean shaft and cam hole and
lubricate with Bosch Ft v 30
greose. Check governor
weights end springs and
grease them.’

1) Automatic advance unil
inoperative,

Permanent use of leaded
fuels will couse lead deposits
on insulator of spark plug.
With spark plug cold, this de-
posit is non-conducting, but

m) If ignition misses only
al high engine speeds,
this foilure moy be due
tolead deposits on spark
plug insulator.

becomes conducting  with
spark plug hot {over 930 deg:
F.). Best remedy: Replace
plugs.

or

brecker arm spring is Dress breaker arm spring

into parollel _usition to the
generator.

slightly distorted, so
breaker arm rubs with
its bushing on the sup-
port or  on the lock-
washer and becomes in-
operative.

2. Generator Failures

Never try to perform adjusiments by turning the locquer
sealed hexogon nut or bending the confoct springs of
the regulotor as this would invelidize the manufacturer's
warranty. Adjustments of this kind should therefore only
= carried out in o Bosch service station,

Provisional Generator Test

Switch on full lighting, actuote horn.

As horn is octuated the lighting intensity should only drop
slightly. Otherwise the-battery must be recharged from a
charging equipment.

Install fully charged bottery, occelerate engine up to ap-
prox. 2,500 r.p.m., switch on full lighting and disconnect
negotive botftery coble. While negative coble is removed
the brightness of the lighting should slightly increose, and
diminish when touching the negative pole with the cable.
If the lighting reacts contrarily, the generator cutput is
insufficient and an accurate test should then be performed
with a generator tester, whenever possible in o Bosch serv-
ice station.



Couses of Generoior Foilures and their Correction

Possible couses

Remedies

o) The chorge indicator
lamp will not go out.

Brushes do not rest up-
on the commutator or
jom in their holders,

or ;
commuliofor greosy or
oily

or
regulator contocts dirty

or
armature winding de-
fective: .

b) Charge indicator lamp
-glows dimly when driv-

~ing (a very slight glow-
ing, particularly - with
lighting switched on is
withoufsignificance and
will disoppear as the
battery is  properly
charged).

Otherwise:
Bottery discharged or
defective :

or
impreper cable connec-
tions

or

improper  contacls  of
cut-out reloy of voltoge
regulator

Dress brush springs, replace
worn brushes. Free up jammed
brushes in their holders.

Clean commutator with petrol-
dampened cloth, scrope out
slols  between  commulator
segments with piece of wood.

Clean contacts by inserfing
and moving to and fro a thin
and proper tin strip between
them. On no account file these
contfacts.

Replace armature.

Charge battery with o chorg-
ing equipment or replace.

Retighten terminal clomping
screws on generator, heod-
lamp and  battery, clean
ground connection on battery.

Disconnect bottery and clean
confacts by moving to and
fro o thin and proper tin strip
between them. Under no cir-
cumsicnees file these contocts.

c) Charge indicator lamp

lights very brighfly and
burns out or botlery

" boils over, this coincid-
ing with frequent burn-
ing oul of bulbs.

Cut-out relay inopero-
tive due tb foreign ma-
terial, parficularly iron
chips, in oir gop be-
tween armature ond coil
or on cul-out contact

or
cut-out relay inopera-
tive because of impro-
per ground connections

or
cut-out reloy contacts
badly burned, insuffi-
cient point spring fen-
sion, batlery connected
incorrectly (Positive pole
to ground, generator
polarity reversed).

d) Charge indicator light
flashes af regular inter-
vals, probably due to a
short circuit in electric
leads.

e) Heodlamp flickering or
going oul temporarily.
Wire broken or loose
connection,

or
battery defective.

Remove foreign material with
a piece of stiff and smooth

-carton.

Slightly  lcosen  fastening
screw of cut-out relay, which
retoins sthe ground connec-
tion, and retighten.

Replace regulator. After in-
stalling the new regulator po-
larize the generator by caus-
ing @ momehtary connection
between terminals 51 and é1
on regulator by mearns of a
jumperwire. In no case should
current be supplied to F (DF).

First switch off lighting, i.e.
ignition key inserfed in cen-
tral position. If failure is still
evident, check wires: genera-
tor 51 to headlamp 51, heod-
lamp 15/54 it~ neutral indi-
cator light and horn for short
circuit. If no foilure was found
there, switch on parking light,
check leads to tail light and
sidecar ‘and therecafter lead
to parking light ‘ond head-
lamp. If ofter this checking
the ‘cause of the failure is
not yet evident, switch on the
headlamp and check wires o
Bilux lamp and the Bilux lamp
itself, '

Locate failure by pressing or
slightly pulling on the various
wires. Replace defective wire,
tighten loose terminals.

Broken plates can easily be
defecied by slightly pulling
and pressing on batiery poles,
reploce battery.

The before mentioned checking procedures for ignition
system ond generotor cre suggested for emergency cases

6R

when specicl testing equipment is nol ovailoble.



3 Performaonce Tests with Generator in Car

1. No-Load Regulating Voltage

Start engine ond speed up to approx. 2,000 r.p.m. Dis-
connect ground lead from the botiery. Connect g vali-
meter between terminal D+ 61 of voltage reguloior and
ground. Increase engine speed, noling volloge setting,
unifil vollage remains constant. This volue (7.2 10 7.9 V)
represents the no-lood regulaling voltoge and the stort
to the generator characteristic.

Mhen the hand on the volimeter vibrales during this fest
or performs heavy kicks, this can be due to the foliowing
faults: Generator brushes ioo short, dirty or sticking.
Brush spring tension insufficient, commuiator in out-of-
round condition, defective armature windings, demaged
volicge reguiaior. Be sure the ground leads are securely
connecied and the contoct on terminal D+61 of the
vollage regulolor is in order, because otherwise the field
coils are likely fo burn.

If the specified no-load regulating voltoge is not ob-
tained, the battery receives insufficient charging current.

If the fest volues exceed the specified vaolue, the batlery

is overcharged.

. Cubin Vr.'\.!ic:'ge e

£ [THs test should best be _.l_efi to o Bosch service shop,:]

an electromagnetically controlled circuit breaker (cut-
oul reloy) which cleses the chorging circuit when the
generator is chorging. Tesling the cui-in volioge is ex-
tremely important and storts with engine idling.

To do this, disconnect the ground lead from the batiery,
ond connect volimeter, as described obove, fo terminal
D+ 61 of th= volioge regulotor ond to ground. Disconnect
the lead from ierminal 30/51 of the regulator, and connect
an ammeter between this terminal and the disconnected
lead.

Increcse engine speed slowly from the idling rate, noiing
the settings of the two instruments. On the mement the
hond on the emmeter performs a kick, iake the reading
of the cul-in voltoge on the volimeter (6.4 ta 7.1 V).

If the cui-in volicge is too low, reverse current fiows,
from the cut-in moment on, from the botiery back ic the
circuit until o sotisfoctory generator volioge is atigined,
so thot the hattery will too ropidly be discharged. If the
cut-in voltage is too high, the regulator contacts moy be
domoped by the exiremely violent rush of the cut-in
curreni.

The current and voltage regulator ossembly possesses

3 Generolor Load ‘Regulating Velioge

This test is mode becouse the lood voltage of the gene-
rator is regulated pursuant 10 on inclined characteristic.,
For this purpose connect a voltmeiler and o varioble
resistance (incorporoted in Bosch testing equipment) from
terminal 30’51 of voltage regulofor to ground. &

Operate engine al medium speed ond odjust the vori-
able resistance fo generator watt value (60 watis). The
voltmeter setting must then correspond to the specified
generafor load reguloting voltage (6.5 to 7.4), if gene-
rator ond regulotor function correctly.

If o festing equipment is not cvailable, connect for an
emergency check as many elecirical occessories os
required to obfain the specified. omperoge reading
(11.5 Amps.), when the voltmeter must show the correct
regulating voliage.

If generotor load regulating voltage is too high, the
generator is overcharged and may burn and the carbon
brushes do not ottain o satisfactory service life. If the
regulating voltage is too low, the generaotor foils to
deliver its maximum output and batlery charge is insuf-.
ficient. LT

4. Reverse Current

- Connect festing instruments as when esting cut-in voli- -
oge. The ammeter, however, should be of the center zel
. type so as to allow readings in both ¢
~ The circuit breaker which on reaching th

~ connects the generator to the circuit, musto
~ open this circuif, so as fo ovoid current flowing from -
batlery to generolor. The breaker points open when
a predelermined reverse current flows from battery via
generalor to ground.

To check the reverse current slart with medium engine
speeds ond slowly reduce engine speed until a charging
current decrease to zero is noled on the ommeter. When
turther reducing engine speed (if necessary reduce idling
rote), the hand on the ammeter moves accordingly 1o the
other scole side (reverse current). When the reverse cur-
rent oticins a valve of from 2 to 7.5 amps. the circuit
brecker must open the points and the hond on the
ommeter rush back fo zero.

When perlorming this test take in mind that the indicated
reverse current values hove been determined with the
battery in half-discharged condition. A fully charged
battery delivers slightly higher volues, a discharged one
lower vaolues. When reverse current amperage is too
high, the circuit breaker points tend to stick ond the
reverse current flow ofter engine siopping may burn the
oenerator or the battery may be discharged.
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Testing Armatyre [Removed from Gencralor)

1. Test for Ground

Test for grounded ‘armature with o tester, for instance
Bosch EFAW B5. - . g
Place one probe en the commulalor, one probe on orma-
ture lamination. lnsulation against ground is in order jf
test lomp does NOT light.
L]

2. Test for Shert in Winding
~ Con only be detected with préc}sion testing instruments

or with a sound defecior. Armolure winding is nol
shorted if the sound detector intercepls no noise.

 3.Open Circuit in Winding

~ Commutalor evidences badly burned sports on the Vir
- ious segments. . o et

Vo i g #

s in orcer it ammeter slightly recedes os regulator arm
fure is depressed. It is defective if ammefer doesnot more
indicate any current, i

@g_ Grounded Coil
--Ammelef__- s'ép!ing is esentiolly more than 2.7 amps. O..r

“becomee essentially more by pressing down the regu-
~lalor armature. }

3. Shont Circuit in Field Winding

Ammeler setting slightly more than 2.7 omps.

4. Open Circuit in one of the Field Coils

-Ammeler indicales current only when regulotor arma-
fure is pressed down, so far resisiance coil js not defec-
tive, too. A generator with defeclive field coils should be
lefi to o Bosch service stotion for replacement.
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Suhsequent Mounting of EMW

“Special” Sidecar

The subsequent modification of o solo
motarcycle fo accommodole a sidecor
involves o number of technical chonges
which in every case should be reserved
for a special BMW garoge.

Figure 710

1. Exchange the “solo” pinion and ring
geor sel in rear oxle drive against
onother with the “sidecar” rafio
4.33:1. Hereby remove the earlier
teeth numbers on bevel drive hous-

ing ond stamp in the new ones: 266,
Figure 11

2. Exchonge the transmission ogainst
another witn sidecar ratio (only for
R 50 and R &0).

3. Install modified speedometer with
ratio for sidecar operation.

f .

.Equip the front and rear suspension
with springs for sidecor operafion
(see page 35).

Set the swinging orm bearing of the
front fork into the forward location

on the fork.
Figure 212

and the front wheel upper suspen-
sion mouniing into the lower posi-
tion on the fork.

Figure 213

_Exchange brake lever without sfop
screw on reor wheel agoinst brake

(5]

lever with stop screw and instell it -

into the same position on the broke
cam.
Screw inthe stop screvson this brake
lever untila noticeable braking ef-
fect is obtoined, then reverse stop
screw, unfil wheel just runs freely,
and tighten lock nut.

Figure 2714

6.1t is odviceable to exchonge the
256" solo handlebar ogainst o 28"
sidecar handlebor. In this case instoll
olso the longer control cables for
sidecar operation,

7. Exchange the wheels with light-
metal rims for solo operation ogoinst
wheels with steel rims:
front wheel 215Bx18 with 3.50-18
tires, rear wheel 275Cx18 with
4.00-18 tires.

8. Replace the front engine mounting
bolt by the ball pin to be supplied
by BMW. For this, it is necessory fo
remove the bushing fitted into the
righi-hand frome eye. Instead of the
normal SW 19 reftoining nut @ ccs-
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tenees nut s presaced Tor the ball
pin, which must be secured with o
colter pin ofter fightening.

Figure 215

Further instoll the two eye bolts to
be supplied by BMW for the connec-
tion of the sidecar braces, info the
provided eyes on right frame fube,
ot front and of rear. On the eyes, re-
move the finish pain from contact
surfoces for the eye bolts, ond after
odjusting the braces tighlen the eye
bolt nuts with 54 ft./Ibs. forque.
Figure 216

Screw the brake rod sufficiently far
into SW 14 threoded sleeve on pull
cylinder pision rod. Remove solo
broke rod and on its place connect
the clevis of the broke pull cylinder
with the existing pin at front, the
new braoke rod with washer, return
spring and lockwaosher to broke
lever af rear. The flotiened side of
the broke rod and the notch in the

hollow pin of the new braie lever

must point upward. Screw on the
wing nut until any longitudinal link-
age play is eliminated. While doing
this, the piston in the pull cylinder
should not be drawn off its rest po-
sition. Thereafier tighten locknuts on
the threaoded bushing fitted to the
rod. Be sure that the broke cylinder

does not touch the frame.
Figure 217

. To mount the sidecar, set the motor-

cycle on its siond, block up the side-
car and swing sidecar fender (mud-
guard) bock after having loosened
the retaining nuis at front.

Important!
Before instolling the sidecar wheel
polish axle stub with emery and
grease it slightly. Slip sidecar wheel
into pasition, using care to preveni
wheel hub touching the broke plote.
If necessary insert o spocing washer.
Install wheel hub speed cap and
tap it tight with a plastic mallet.
After removal of the two rubber
plugs from the brake plate the ser-
rofed nuts for broke adjusiment will
become accessible through the plug
holes and may then be rotated by
means of a screwdriver. Rotate
these adjuster nuls, one ofier the
other, until the ossocioted brake
shoe begins o drog, thereafter re-
verse adjuster nuts until wheel just
turns freely,

Figures 218./219

Connect sidecar below.

Rock the motorcycle repeatedly side-
wise in order fo insure a perfect seol
of the ball joints,

. Adjusting toe-in: Place the mator-

cycie into upright position, Position
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o mUSsuring sICH GIOnRG Culsice ol
cidecar wheel ond place o second
measuring stoff olong outside of
front and rear wheel of molorcycle.
Measure the distonce between both
measuring stoffs on end of fronf and
rear wheel of molorcycle. The dis-
tance (a) in the rear must be from
1.2 to 1.6" mare than the distonce
(b) in the front. Figure 220

If necessary correct by displacing -

in or outward the coupling arm in
the rear cross tube ofter loosening

the clamping screws.
: Figure 221

The longiiudinal runner of ihe side-
car frome should then be approx.
10 mm. (.4") lower ot the rear than
at the froni; for this twist coupling
arm as required, before fightening
the clomping screws.

Adjust upper reor sidecar broce to
maotorcycle so that the motorcycle
stands in upright position, i.e. with-
out camber, and with SW 19 con-
necting screw fosten clevis head of
cidecar brace onto the eye balis of
the molorcycle. Likewise connect
front sidecar brace, bul make sure
that it is tension-free; when the side-
car and motorcycle are occupied,
the camber (difference C=D) af the
rear wheel, mecsured on the rim
beads, should emount to approxi-
mately ¥& to 71e” (10 mm.).

Figure 222

Remove protection boots from brake
hose ond pull cylinder and connect
the hose.

Cautien! Whenever the brake line is
disconnected, the protection boots
should be reinstalled. As the con-
nections of the brake line are equip-
ped with check valves, it will nor-
molly noi be necessary to bleed the
hydraulic line ogain.

To fill up or to bleed the hydraulic
brake unscrew the filler plug on the
pull cylinder. Place a jor under the
pull cylinder and remove rubber cap
brom bleeder valve on wheel cylin-
der. From a brake fluid pressure
tank, connect o hose to bleeder
valve, loosen bleeder volve one turn
and pump ATE blue brake fluid
through the hydraulic line until fluid
runs out of the pull cylinder in a
solid siream without air bubbles. The
fiuid fevel of the pull cylinder must
always be ot 1em. [47) over cylinder
bushing. Retighien bleeder valve,
reinstall rubber cop and tighten pull
cylinder filler plug.
Actuote broke lever and check brake
lines for leoks.

Figure 223

4 The braking aclion on the sidecar

. wheel, relafive o that on the rear

whe gl moy be redoted o corpleies
iy cut oul by screwing in knurled
nut (o) at the hydroulic broke cyli-

inder.

Figure 224
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This is the cose it the pressure
spring (13) is fully compressed by
the knurled nut “a” or (10} respective-
ly. (coils contoct each other) and thus
the pull rod [i.e. also the piston rod
in the moin cylinder] is firmly con-
necled to the main cylinder, so hy-
droulic pressure cannot be exercised
when the broke is actuated.

Figure 225

The sidecar brake should take hold
ofter the rear wheel broke has al-
ready begun fo grip.

In general, the total broking action
of the front ond rear wheel brakes
of the motorcycle should be so pro-
portioned to that of the sidecar thal
the vehicle always tracks well, irre-
spective of the lood, when the
brokes are applied.

When the broke hose connection
had to be repeatedly disconnected
from the pull cylinder during remov-
al of sidecar, it is recommended

~to bleed the hydraulic system again.
‘With correctly adjusted brake shoes
“and system properly bled the piston
.infhe pull. cylmderwllllmvel approx. .
“from 4105 mm. uniil the sidecar

i
page 135), disconned le::ld from
terminal K 2 (R) of blinker unit in
headlamp and on its ploce connect
the new lead for the blinker light
upon the sidecor fender (mudguard).
Seal opening in handlebar end with
o suitoble plug.

Figure 226

.The eleciric jock (sodckel) for con-

nection of the sidecor lighting is
situoted under the seal on the cross
tube of the frame. The jock is ener-
gized as the light on the headlamp
is switched on.

Figure 227

When disconnecting and reconnect-
ing the sidecar camber edjustment
is not required so far the connec-
tions hove not been altered.

On the bumper bar for the rebound
limit of the sidecar wheel an eyelel
is provided, onto the upper end of
which o shock obsorber may be in-
stalled.

The lower eye of this shoc absarber
is then to be connected tothe swing-
ing arm in wheel axle center.
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: B, Detent hnll

S

1. Kelber. m:f Kolber:
stange

2: Kolbenmaonschelle

3. Ausgleichibehdlier N
4. Nachlautbshrung

§ Llufibohrung i Dedkel
& Fellenbalg '
7. Ausgleichbohrung

8, Arretierkugel

9. Federring
10. Stellschraube

11. Sprengring

12. Dberwurfring

13. Druckfeder

14. Gummimanschette

1. Pister coec i ge de prslon
2. Cocszelie conuichoud
du pislon
3. Réserveir de compensanon
4 Trou de retour
£ Trou de veniiiation
dans le touvercle
& Souiflet codhe.poussiere
7. Trou & égelisation
B. Bille d crrét
9. Rondelle Grower
10. Vis de regloge
M. Jonc d'errét
12. Anneou de roccord
13. Ressori de roppel du piston
14. Anneou de refenue

1. Piston with push red
2. Primary cup :

3. Broke Auid container
4. Feed port :

5. Vent hole in cover 4

._ &. Rubber bellowr

7. Campnnmilng part

9. Spring wi he
10. Set x.j_;ew -

11. Snop ring
12. Union ring
13. Return spring

14. Secondary cup

1. Embole con biele

2. Guernicién primeria ;
3, Depésilo de liquido
e frenos .

£ t).(.jﬁcio' de ulim..e.ntn.cié.n iy

5, Orificio de venlilogién =
cenlotapa -

6. Fuelle de goma

7. Orificio de compensacién

E B Bo!n de defencién

: 9. Amllo eldstica :

10. Tornille reguludor"'. :
1. Arondelo de seguridad
12. Anillo de unién

13. Resorle refrocese

14, Guarnicidn secundario




	earles1
	04-02-2013 17;19;19.PDF.pdf

