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INTRODUCTION

The purpose of this repair manual is to provide the necessary information to
perform the required maintenance and repairs. It is most useful to a trained
BMW specialist and supplements the knowledge he acquired during the

training sessions in a BMW Service School.

Each main section is preceded by the corresponding specifications. The va-
rious groups are, according to the system, established in the flat rate manual.

Example:

33-10/2 in the index means:

33 Main section

-10 Sub section

/ 2 Page number of the sub section.

The special tools that are available are listed in the Tool catalog, Part No.
01 99 9.099 420. The method with which these tools are used is illustrated in
ihe appropiate section of this repair manual.

As a rule, the sequence of removal is explained. If the reassembly is not pos-
sible in reverse order of the removal, it is explained accordingly.

For any subsequent changes and additions, new sheets will be issued. They
either replace existing sheets or they are added.

Additional information can be derived from Service Bulletins, and the illustra-
tions in the parts catalog.
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11 Engine

Specifications .
11 00 050
1111 527
1112100
11 12503
1112561
1112 621
11 14 800
1121501
1121531
11 22 510
11 24 500
11 24 551
11 25 500
1131 061
11 34 504
11 41 500

Engine ranovel ‘and imstelleiiea .
Cylinder boring and honing . ; :
Cylinder head removal and installation .
Cylinder head disassembly, reassembly, and swells grinding ;
Valve guide replacement .
Talve seat replacement . :
Timing cover removal and fistelleiion
Crankshaft replacement
Main bearing replacement .
Flywheel removal and installation
Connecting rod removal and installation .
Connecting rod bearing replacement .
Piston removal and installation
Timing sprocket replacement .
Adjusting Valve Clearance ‘
Oil pump removal and installation .
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1100050 Engine removal and installation

Remove transmission 23 00 020

Remove fuel tank 1611 030

Remove left ignition coil 1213010

Remove exhaust system 18 00 020

Remove right carburetor
Unscrew two allen head bolts and remove upper engine
cover (starter cover)

Disconnect starter cable

Loosen upper horn mounting bolt. Unscrew the three
allen head bolts and remove front engine cover

Fitting instruction:

When installing, be sure that the ventilating hose is firstly
installed into the engine protection cover.

Unplug cable from alternator
(1 = DF, 2 = D-top)
Unplug wire from condensor

Unscrew hex. head bolt with lock nut (4) and pull out
tachometer cable



Unplug the two wires from the diode chassis (arrow)

Unplug the wire on the left side of the diode chassis
(arrow)

Remove left and right ignition wires an unplug wire from
the oil pressure sensing switch (5)

Withdraw front and rear engine through bolts

Assembly instructions; before inserting the front engine
through bolt, place the center stand brackets between the
engine housing and the frame on both sides. In addition
the side stand bracket is placed between engine and
frame on the left side.

The rear engine through-bolt holds the foot rests and the
exhaust pipe clamps. Attention, a spacer is required bet-
ween the engine housing and the frame at the rear
through-bolt.

Remove engine to the left, tilt engine slightly to the left
and downward to facilitate removal.

Install the engine on work stand BMW No. 6000 in device
BMW No. 6005/1 and fasten by screws. Prior to disassem-
bling the engine, it’s good practice to check ignition
timing 1211 004, contact breaker points gap 1211141 as
well as the value clearances 11 34504 in order to localize
previously existing faults and to hold them in mind on
further checks.

2\



1111527 Cylinder boring and honing

1112100 Cylinder head removal and installation
11 25500 Piston removal and installation

The preparatory steps explained heretofore should be
accomplished only if necessary.

The cylinders can be bored to two oversizes 0.020”
(0,5 mm) and 0.040” (1,0 mm). Boring to a 3rd oversize is
not allowed.

Measure bored and honed cylinder and select the proper
size piston. For correct clearance see ‘Specifications’.
Install new cylinder; measure cylinder, select correct piston
for proper clearance.

Leaking of the pushrod seals can be eliminated by driv-
ing the pushrod tubes inward. BMW tool No. 221

1112100 Cylinder head removal and installa-
tion

Remove cap nut and the two nuts on each end of the
valve cover.
Remove rocker box cover and gasket.

Remove the four (4) shoulder ruts and withdraw the
rocker arms and push rods.

Install two shoulder nuts diagonally across on two cylin-
der through bolts. Install bracket BMW tool No. 209.
Withdraw cylinder and cylinder head by tightening cap
nut (hex. size 14 mm) on rocker box cover center bolt. As
soon as the cylinder is free of the engine housing, re-
move the two nuts (hex. size 14 mm-see arrow) and se-
parate cylinder from cylinder head with a light mallet
blow. Withdraw cylinder head and cylinder from through
bolts.

Assembly instructions; First place rocker arm alignment
tool, BMW tool No. 200, on rocker arms. Tighten the six
cylinder head nuts in the following sequence.
Ist to 11 ft/Ibs
2nd to 18 ft/lbs
3rd to 25 ft/Ibs



See chart

24

1112503 Cylinder head disassembly and reas-
sembly and valve grinding

Cylinder head removed according to 1112100

Mount cylinder head on fixture, BMW tool No. 5034,
clamp the fixture into a vise. Compress the valve springs
with the compressor lever of tool 5034. Remove the valve
keepers, spring retainers, and valve springs. Remove cy-
linder head from holder and remove both valves.

Inspection of cylinder head:

Check a) for cracks and good gasket surfaces.
b) tightness of valve guides and valve seats.
c) valve guide wear.
d) valve stem and rocker arm pads for wear.
e) rocker arm clearance.
f) valve springs for specified length and tension

(see ‘Specifications’)

Refacing valve seats: Reface the valve seats in the cylinder
head with the “Hunger” or another suitable seat refacer.
The valve seat face has an angle of 45°20’. The seat
width is 1,5 mm (0.060) for the intake valve and 2,0 mm
(0.080) for the exhaust valve, measured at a 45° angle.
Chamfering toward the combustion chamber should be 15°,
chamfering toward intake or exhaust port should be 75°.
The seat at the valve should be positioned near the outer
diameter.

Reface valves on a valve grinder fo an angle of 45° 20’.
Inspect the margin (edge) after the valves are refaced.
Valves with less than 1 mm (0.040") margin should be
replaced. Refaced valves and recut valve seats using the
“Hunger” valve seat cutter do not have to be lapped.
Check tight seating of valves by filling the intake (ex-
haust) port with gasoline. Check for leaking gasoline.
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If necessary lap in valves using holder, BMW tool No. 540.

8. 69

1112561 Valve guide replacement

Cylinder head removed according to 11 12100.
Cylinder head disassembled, reassembled, and valves
ground according to 11 12 503.
The preparatory steps explained heretofore should be
performed only if necessary.
Machine valve guides down to the snap ring.

Remove snap ring, heat cylinder head to 360° F and drive
valve guides toward combustion damper using drift,
BMW tool No. 5128.

Install snap rings on new valve guides and press valve
guides into heated cylinder head. (For fit see “Specifica-
tions”). Let cylinder heads cool down and ream valve
guides with reamer 8H7.

1112621 Valve Seat Replacement

Valve seats have to be replaced after several refacings.
Machine off valve seat without damaging the seat bore.
Use a “Hunger” valve seat cutter or other suitable tool.
Heat the cylinder head to 450°—500° F and install new
valve seats. (For fit see “Spezifications”’).
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1114890 Timing case cover removal and instal-
lation

Engine is removed according to 11 00 050.
Alternator removed and installed according to 1231 212
Automatic timing advance removed and installed accor-
ding to 1211141.
Remove the nine allenhead bolts and three allennuts
with an allen wrench.

Install the puller, BMW tool No. 214, into the altenator
mounting holes. Caution: install the insert into the crank-
shaft.

Replace defective seals. To install crankshaft seal usedrift, BMW tool No. 224.

If the seal of the tachometer pinion has to be
proceed as follows: Remove clamp bolt, withdr,
ing, drive tachometer pinion out using a soft m
The seal will come out with the pinion.

replaced
aw bush-

etal drift,

Install tachometer pinion, seal and bushing, tap in with
suitable drift.

|

Installing timing case cover. Place crankcase in horizon-
ial position. Lay gasket, and two sealwashers (arrow) on
crankcase. ; ;

Before installing cover remove diode chassi
advance unit shaft. Heat cover to 180°.

s and seal for

tool Nr. 225, into seal bore
Il timing case cover. Install
d tighten starting from the

install guide bushing, BMW
for advance unit shaft. Insta
allenhead bolts and nuts ani
center to both sides.

8. 69



1121501 Crankshaft replacement
Engine removed according to 11 00 050.
Cylinder head removed and installed according to
1112100
Connecting rod removed and installed according to
11 24 500
Piston removed and installed according to 11 25 500
Timing sprockets replaced according to 11 31 061
Oil pump removed and installed according to 11 41 500
Alternator removed and installed according to 12 31 212
Clutch removed and installed according to 21 21 500
The preperatory steps explained heretofore should be
performed only if necessary.
Remove remaining three hex. nuts and one shoulder nut
(hex. size 14 mm), and two nuts (hex. size 13 mm) from
main bearing retainer.

Install two bolts from puller, BMW tool No. 216, into the
holes provided in the bearing retainer. Put insert into
crankshaft and place puller (same as Kukko puller No.
6026 M8) parallel to the bearing retainer. Pull bearing
retainer off.

Turn crankshaft until front counter weight is even with
the upper recess. Remove crankshaft.

Remove both thrust rings from the two locating pins
using drift, BMW tool No. 219.

Measure crankshaft and insert bearings.

Remove housing from repair stand. ;
Measure main and connecting rod journals with a micro-
meter horizontally and vertically.

a

Insert in crank case.

Front main bearing retainer.

|

Bolt connecting rod caps and connecting rods together
and measure in two positions using an inside micrometer.
(For data see ‘Specifications’)



1121531 Main bearing insert replacement

Engine removed according to 11 00 050
Cylinder head removed and installed according to
1112100
Connecting rod removed and installed according to
11 24 500
Piston removed and installed according to 11 25 500
Timing sprockets replaced according to 11 31 061
Oil pump removed and installed according to 11 41 500
Alternator removed and installed according to 12 31 212
Clutch removed and installed according to 21 21 500

The preperatory steps explained heretofore should be
performed only if necessary. :

Heat engine housing to 180—200°, place it over the sleeve,
BMW iool No. 205. The pins of the inner thrust washer
have to fit into the holes provided in the sleeve. Press
bearing insert out using the removal mandrel of BMW
tool No. 205.

Installation of the Ist or 2nd oversize bearing inserts.

Heat engine housing to 180—200 F.
Place aluminum block of fixture BMW tool No. 205 on
the removal sleeve. Place engine housing on fixture so
that both pins fit into the holes provided in the alumi-
num block. Insert bearing, position the bearing joint 26°
to the right of top center as viewed from the rear, with
the oil holes being exactly vertical.

Put installation mandrel with fiber bushing into bearing
insert and press bearing insert into housing.
Caution: the mandrel is provided with two cutouts which
fit over the locating pins. The width of the bearing insert

provides for a slight recess on both sides.

Replacing bearing insert in main bearing retainer.

Drive location pin out from the inside with a drift.
Heat cover to 180—200°F. Place it on the cylinder of
fixture, BMW tool No. 205. Press it out with removal
mandrel of fixture, BMW tool No. 205.

Heat bearing retainer to 180—200° F.
Place new bearing insert into retainer. The bearing joint
should be positioned 26° left of top center as viewed
from the front with the oil holes exactly vertical.

Clamp bearing retainer into vise (use jaw protectors).
Drill two (0.126") holes into the bearing insert through
the existing passages in the retainer. Carefully deburr
holes in the insert.

Locking bearing inser.
Start a hole in the bearing insert using a drill 0.153”
(exact size of locating pin hole) through the locating pin
hole (position 3). Finish the hole with a 0.150" drill. Ream
the hole with a hand reamer 4H8. Do not ream comple-
tely through. This provides a blind hole and prevents the
locating pin from passing through the bearing.

Clamp installation mandrel with fiber sleeve into vise.
Put cover over mandrel and tap in locating pin far
enough that it recedes 0.02+0.04" from the inner bearing
surface. Centerpunch pin in place and carefully deburr
hole.
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Adjusting end-play of the crankshaft

Size chart of thrust washers.
Max. thickness mm Color
2,483-+2,530 0.098” 0.0995" red
2,530--2,578 0.0995”-0.1015" — blue
2,578--2,626 0.1015"+0.103” green
2,626--2,673 0.103” 0.105” yellow

To adjust end-play of crankshaft, install two thrust wa-
shers on the locating pins: a green marked washer inside,
and a red marked one outside.
Both locating pins should protrude the same distance on
both sides: Heat the engine housing for installation and
possible correction of location of the pins.

Heat engine housing to 180° F. Mount the housing in the |
repair stand and place it vertically. Carefully insert
crankshaft. Turn housing horizontal and install front main
bearing retainer and tighten it. Turn engine 180° and
install flywheel according to 11 22510.

Turn engine to bring crankshaft into a horizontal plane
and install dial indicator on clutch housing. Determine
end-play, remove flywheel and measure thrust washer
(red) with micrometer.
Use dial indicator, and holder BAW tool No. 5104.

i |

Example

Actual end play 0,18 mm 0.00709"
desired end play 0,12 mm 0.00472”
difference 0,06 mm 0.00237”

thickness of washer removed 2,48 mm 0.09763"
add 0,06 mm 0.00237"

thrust washer should be 2,54 mm 0.10”

8. 69

Select a blue thrust washer which is as close to the
desired thickness as possible. The thickness should not be
more than plus 0,03 mm (0.0012”) or minus 0,04 mm
(0.0016") of the desired thickness. Install chosen thrust
washer on the locating pins.

Install new crankshaft seal using drift, BMW tool No. 201.
Tap seal completely home. Oil the seal lightly and install
flywheel. (For torque see “specifications”).

8. 69
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1122510 Flywheel removal and installation

First method
With engine removed; engine removed according to
11 00 050. The pictures and text explain the procedure to
follow with the engine removed.

Second method
With transmission removed. Transmission removal accord-
ing to 23 00 020
(Engine remains in frame)
Clutch removal and installation 21 21 500

Install holder, BMW tool No. 292, on the flywheel. Hol-
der lays against gussets in clutch housing.

Remove the five flywheel bolts. Screw two clutch com-
pression bolts, BMW tool No. 534, into flywheel and
carefully lift flywheel out without cocking it.

To reassemble, set piston to top dead center, line up the
OT mark of the flywheel in the inspection hole. Install
the five flywheel bolts, mount the flywheel holder, BMW
tool No. 292, (for torque see “specifications”). The fly.
wheel bolts are expansion head bolts and have to be
installed dry.

Check clutch face runout of the flywheel with dial indi-
cator using holder, BMW tool No. 5104.
Place the engine vertical for checking of the runout. (To
check runout with engine installed push against center of
crankshaft to prevent it from moving back.)

8 69

1124500 Connecting rod removal and installa-
tion

engine removed according to 11 00 050
cylinder head removed according to 11 12100
piston removed and installed according to 11 25 500

The preparatory steps explained heretofore should be
performed only if necessary.

To remove and install the connecting rod, turn the crank-
shaft to top dead center. Remove connecting rod bolts
with a serrated socket, insert M10. Withdraw connecting
rod and rod cap with bearings.

Assembly instructions: When installing the connecting rods
place the locating pins on both rods forward.

BE

‘i ig endInspection and repair. Measure connecting rod big
with a micrometer.

Ba

z ‘ . . in the connecting

Check wrist pin bushing for No in the bushing. I
rod, and check wrist pin for proper ; eplace
the wrist pin has too much play in the bushing, "eP
the bushing.

37



Press new wrist pin bushing in. Mount connecting rod in
a lathe and turn bushing to a high finish to the proper
size. (See Specifications)

A correctly fitting wrist pin can be pushed through the
bushing with light thumb pressure.

Measuring and straightening of connecting rods; Install g
set of inserts into the big end (a set of inserts should be
kept on hand to be used for this check whenever it js
done) and mount the rod on a hardened ground mandrel
The rod should have no clearance on the mandrel. Insert
a pin 150 mm (5.91") long, which fits without play
through the wrist pin eye. ’

Lay two exactly alike prisms on a surface plate, place
connecting rod vertical and measure the distance from
the plate to the top of the pin at the wrist pin eye, to se
if big end bore and wrist pin eye are parallel. :

8. 69

Clamp connecting rod into vise for straightening. (Use
jaw protectors). (For allowable deviation with the use of
a 150 mm (5.91”) pin see Specifications).

Check connecting rod for twist.

Place two prisms on the surface plate support wrist pin
eye on the surface plates that the distance from the plate
to the centerline of the connecting rod and wrist pin eye
is approx the same. Check with dial indicator on the big
end mandrel and wrist pin to check for twist. If necessary
straighten (for allowable deviation see Specifications).

1124551 Replacing connecting rod inserts

Push inserts into clean connecting rod.

Before installation of the crankshaft, coat main and rod
inserts with Molykote Paste “G”.

8. 69
39



1125500 Piston removal and installation

Cylinder head removed and installed according to
1112100

Withdraw cylinder and base gasket from through bolts.
Caution: insert wooden protection fixture under piston
skirts before withdrawing the cylinder completely to pre-
vent damage to the pistons.

Remove wrist pin lock ring with an awl or a small screw
driver, remove wristpin with drift, BMW tool No. 210.

Assembly instruction:

The marking “vorn—>" should point forward, this is im-
portant since the wrist pin is off center.
The piston does not have to be heated for wrist Pin in-
stallation.

Position the circlip in the groove so that one end over.
laps the opening. Press on center of circlip using drift
BMW tool No. 210. ‘

Inspection and repair, measure cylinders horizontally and
vertically approximately 10 mm (0.4") from the top, in
the middle and near the bottom with an inside micro-
meter at an ambient temperature of approx. 68° F.

Measure piston at the piston skirt crosswise to the wrist
pin bore.

Measure piston ring clearance and end gap with a feeler
gauge. ; ;
(For cylinder wear data, piston size and ring clearance
and gap see “Specifications”.)

4]
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1131061 Timing sprockets replacement

Engine removed according to 11 00 050
Alternator removed and installed according to 12 31 212

Place crankcase horizontal, install puller insert into crank-
shaft and install puller BMW tool No. 217 and remove
ball bearing. ‘

Remove the two phillips screws holding the front camshaft
bearing with a recessed phillips screw driver.

Remove circlip, chain tensioner, and tensioner spring.

Place puller insert in end of crankshaft and _ install
sprocket puller, BMW tool No. 213. Pull off crankshaft
sprocket, follow up evenly with camshaft.

Place camshaft on an anvil tube (approximate tube di-
| mensions-inside diameter 90 mm [3.54"], outside diameter

| 106 mm [4.17"], length 225 mm [8.86"]) so that sprocket
| lies flat, place sleeve BMW tool No. 212 on camshaft and

press off sprocket together with tachometer drive gear.

Before reinstalling the sprockets, coat the inside bore
lightly with tallow. If the chain has stretched and has to

' be replaced, it is good practice to also replace the
a camshaft and crankshaft sprockets.

ee
e

Checking end-play of camshaft. The assembly of the cams-
haft is in reverse order of the disassembly. Insert front
camshaft bearing on camshaft, press on camshaft spro-
cket first and then press on tachometer drive gear, check
end-play between camshaft bearing and camshaft with a
feeler gauge. (For clearance see “Specifications”.)

To install the camshaft, place engine housing vattical, Inv
sert camshaft and crankshaft sprocket into chain, line up
markings in the center.
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Insert camshaft into engine housing — push crankshaft
sprocket on crankshaft carefully so that key and key
groove mate. Install fixture sleeve, BMW tool No. 216,
and puller bolt, BMW tool No. 535, over sprocket into
the end of the cranshaft and pull the sprocket on.
Caution — guide camshaft into its rear bearing bore.

Tighten front camshaft bearing with two phillips head
screws.

Heat ball bearing to 170°F and install. Install chain tens-
ioner and tensioner spring, do not deform spring. Check
contact surface of chain tensioner.

1134504 Adjusting Valve Clearance

Loosen acorn nut and the two nuts (arrow), remove rocker
cover and gasket.

with feeler gage between valve
ne is stopped and cold. To
nd turn engine over with

Adjust valve clearance ¢

stem and rocker arm when eng!
do this, unscrew spark plugs a .
cranked screw driver at the alternator rotor bolt until the
cylinder to be adjusted is at compression top ae
Both valves are closed. If necessary, ress a se.
ce at the adjuster screw aft g the loc . Jeo:
cure with lock nut. Recheck
rance see specifications.

er loosenin
valve clearance. Valvi



1141500 Oilpump removal and installation
First method
With engine removed; engine removal according to
11 00 050.
The pictures and text explain the procedure to be follo-
wed with the engine removed.
Second method
With transmission removed; transmission removal accor-
ding to 2300 020.
Engine remains in frame.
Clutch removed and installed according to 21 21 500.
Flywheel removed and installed according to 11 22510.

Remove the 4 countersunk screws and remove oil pump
cover.

Pull out inner and outer pump rotor.

Remove woodruff key. Stuff a rag into the openings to
prevent the key from falling in before attempting the key
removal.

Inspection. Check clearance between housing and Outer
pump rotor.

Check clearance over rotor.

Check clearance between inner and outer rotor.
(for clearances see ,,Specifications”)

To reassemble, install woodruff key and push on rotor,
with the chamfer of the inner rotor toward the engine.
Caution, it is good practice to always replace O-ring in
cover.

8. 69
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12 Engine elektrical system

Specifications . © 6 6 eee ee eee ee ee.) Page 3
1211004 Timingadjustment. . 2. 2. 2 2 2 ee ee eT
1211141 Breaker pointsreplacement . . . . . . .... ee 10
1213010 Ignition coil removalandinstallation . . . . 2. 2... 2. ee
1231212 Alternatorremovalandinstallation. . . . 2... . 2... dD
1232000 Regulatorremovalandinstallation. . . . 2. 2... . 1. 1... 1A
1241020 Starter removal and installation. . . . a)
1241170 Starter protection relay removal and installation. . . . . 2... 2... U7
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1211004 Ignition timing

Loosen three allenhead bolts and remove front engine
cover

Fitting instruction: When installing, be sure that the venti-
lating hose is firstly installed into front engine cover.

If no dwell meter is available proceed as follows:
Remove spark plugs, insert an allen wrench into the arma-
ture mount bolt (allen wrench size 6 mm). Turn crankshaft
clockwise (as seen viewed from the front).

The breaker lever has to lift off fully. Check gap with
feeler gauge. If necessary replace the breaker points.
1211141

Adjusting the beaker point gap. Loosen locking screw (ar-
row), insert screw driver between the two pins and into
the slot of the contact and adjust gap as required. Tigh-
ten the locking screw. Recheck dwell angle and recheck
point gap.
(for dwell angle and point gap see “Specifications”)

8 69



Ignition timing check

Engine removed or installed
Engine removed according to 11 00 050

a) with continuity light
b) with neon type timing light
a) Connect continuity light between condensor (1) and

ground (2). Ignition turned on.

Turn engine clockwise (direction of rotation), Light must
light up when the ‘S’ mark on the flywheel lines up with
the marking in the engine housing. (advance unit fly-
weights retracted) Maximum allowable difference bet-
ween left and right cylinder is 2°. This is 2 mm (0.08")
if measured on the flywheel.

b) When checking the timing with a timing light connect
the timing light to spark plug wire. Observe the posi-
tion in the inspection hole with the engine running.

With the engine running at idle (800-1000 RPM) the ‘S’
mark (retarted or Slow) must appear as the white line in
the inspection hole. If the line is above the center the ig-
nition is too far advanced. If the line is below the center
the ignition is too far retarded. As the RPM is increased
the ‘S’ mark will disappear to the top (beginning of ad-
vance approximately 800 RPM) and the ‘F’ mark will ap-
pear from below (’F’-advanced or Fast) at approxima-
tely 2500 RPM. This signifies full advance.

Adjusting the timing: Loosen the two screws that hold the
point plate. Turning the plate in direction of rotation re-
tards the timing, turning it against the direction of rota-
tion advances the timing. (Crankshaft and camshaft turn in
the same direction). After completing timing adjustment
tighten the two screws.

To adjust the timing with a continuity light, first turn the
crankshaft 45° against the direction of rotation (light goes
out), to take up any possible slack in the engine compo-
nents. Now turn engine in the direction of rotation until
light lights up. Adjust as necessary.

Recheck timing with a timing light. If the timing is incor-
rect check runout of shaft on camshaft, and check advance
unit for ease of movement. Maximum allowable runout of
shaft 0.02 mm (0.0008").

8. 69



1211141 Replacing the breaker points

Loosen the three allenhead bolts and remove the front
engine cover. Remove the hex. nut holding the advance
unit and withdraw the advance unit. When reinstalling the
advance unit align the locating nose.

Check contacts for wear, in an emergency they can be
cleaned but they should always be replaced. To remove
the points, remove the fillister head screw (arrow), with-
draw the wire from the condensor and remove the point
plate.

During reassembly make certain that the brass axle for
the breaker arm is inserted through the proper hole.

Before installation of the advance unit examine the felt
for the breaker cam, if necessary apply a small amount
of Bosch grease F t 1 v 4 to it. Apply a small amount of
grease F t 1 v 22 on the advance unit axle. Check timing
advance weights for ease of operation after installation.

8. 69

1213010 Ignition coil removal and installation

Remove fuel tank according to 1611 030

Disconnect negative cable from battery

Disconnect wires from terminals ‘1’ and ‘15’ of the coil
and disconnect high tension cable

Remove coil allen mounting bolts and remove coil

Assembly instruction: The front mounting bolt of the left
coil is also used to hold a ground wire.

N



1231212 Alternator removal and installation

Engine removed according to 11 00 050
Remove the three allenhead bolts and remove the front
engine cover

Fitting instruction: When installing, be sure that the venti-
lating hose is firstly installed into front engine cover.

Unplug the three-prong plug from the alternator stator.
Lift the brushes and clamp them in by placing the brush
springs on the side of the brushes

Remove the three allenhead bolts from the stator housing

aes the armature mounting bolt and press armatureoff with a puller bolt, BMW tool No. 5030.

Repairing the alternator.

Remove the two nuts (hex. size 8 mm) from the inside of
the stator housing. Withdraw brushholder with brushes. If
the brushes have to be replaced, be careful during re-
soldering so that no solder runs down into the brush
wires. Install insulator bushing on the stud of the brush
holder, install insulating washers and install brush holder
into stator housing.

Scored slip rings have to be turned in a lathe to a high
finish. Mounting toper should have no runout. (for maxi-
mum allowable runout and minimum slip ring diameter
see ‘Specification’).

Diode chassis replacement. ;

Remove diode chassis. Withdraw plug, install new diode
chassis connect three-prong plug.

8 69
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1232000 Regulator renoval and installation

Fuel tank removal and installation 16 11 030

Disconnect negative battery cable. Withdraw connector
(arrow). Remove the two phillips-head screws and remove
the regulator.

8 69

1241020 Electric starter removal and installa-
tion

Remove micronic filter insert 13 72 000

Remove fuel tank 16 11 030

Loosen the three hose clamps of the right air tube, with-
draw the rubber sleeve and remove the air tube.

| |

Loosen hex.nut (1) and hex.head bolt (2) of the right air
filter housing. Remove filter housing, withdraw breather

| hose to the rear.

Remove the two allenhead bolts on the left and right and
remove upper engine (starter) cover.

Unhook the battery straps, remove battery cover and dis-
connect negative battery cable.

8. 69



4 Disconnect starter cables. | Remove starter by withdrawing it rearward.

;

]

i

= |
Remove rear mounting bolts (arrow). j 1241170 Starter protection relay removal and

installation

Remove fuel tank 16 11 030

Disconnect the negative cable at the battery, remove the
| two bolts and lock washers, unplug the five wire plugs.

= |
Loosen upper horn mounting bolt. Wire sequence

Remove the three allenhead bolts and remove the Front is ie = Bleck wire
; = green w i
ne cover.

eng! plug '30° = 3 red wires
Fitting instruction: When installing, be sure that the venti. plug '31b" = brown/black wire
lating hose is firstly installed into front engine cover. plug ‘D+’ = 2 blue wires

'

| = .

Remove hex.head bolt (arrow) with a socket wrench

|
17
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Starting Motor Service Diagnosis

Condition Possible Cause Correction

Starter fails to operate when starter
button is depressed.

Headlight turned on:

a) Lights are dim.
Weak battery or dead cell in the
battery.

b) Light is on, but dims upon actuation
of starter.
Dead battery.
Light is on, but dims as soon as the
starter button is depressed.
Loose or corroded battery cable
terminals.

d) Light is normal. Bridge terminals 50
- and 30 on the starter. Starter turns.

Starter button defect or faulty wir-
ing.

e) Light is normal. Starter solenoid is
actuated but starter does not turn.
Use auxilliary cable to connect bat-
tery ponsitive to terminal 30 on the
starter. Starter turns. Solenoid switch
contact corroded.

Cc

a) Test for specific gravity. Recharge
or replace battery as required.

b) Charge battery.

c) Clean the terminals, apply a light
film of petrolatum to the terminals
after tightening.

d) Replace starter button, repair open
circuit.

e) Replace solenoid.

v

Starter does not turn while a cable is
connected directly from battery posi-
tive to terminal No. 30.

a) Worn brushes.
b) Brushes binding.
c) Brush spring pressure insufficient.

a) Replace brushes.
b) Loosen brushes.
c) Replace brush springs.

Starter runs at high RPM but does not
turn engine, or turns engine inter-
mittently.

a) Defective starter pinion.
b) Broken teeth on flywheel drive gear.
c) Starter pinion does not engage.

a) Replace pinion.
b) Replace flywheel.
c) Repair starter.

18

Specifications . . .
1372000 Air filter in

13 Carburation

sert removal and installation
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16 Fuel tank and fuel lines

Specifications . . 2... . ee ee en
1611030 Fuel tank removal andinstallation . .
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1611030 Fuel tank removal and installation

Disconnect negative cable from battery.
Remove steering damper rod, be sure to first remove
circlip.

Close fuel pet cocks (1) remove fuel lines (2).

Flip up dual seat, remove wing nuts. Pull fuel tank to the
rear then lift up at the front and remove.
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18 Exhaust system

Specifications . . . . 2. . . ee eee
1800020 Exhaust system removal and installation
1812000 Muffler removal and installation .

Page 3
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18600020 Exhaust system removal and installa-
tion

use wrench BMW No.
Remove both exhaust pipe nuts,
338/2.

Remove the hex. nuts on the footrests and the hex. head-
bolts on the frame.

Loosen the allenhead bolts on the cross-over pipe and
remove exhaust system.



1812000 Moffler removal and installation

Loosen hex. head bolt of exhaust pipe clamp, slide clamp
off muffler.

Remove hex. head bolt on the frame.

Pull muffler off to the rear.
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21 Clutch

Specifications . . 2. 2. 2. 2... ee
2121500 Clutch removal and installation .
2151000 Clutch lever removal and installation .

Page 3
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8. 69

2121500 Clutch removal and installation
First method
With engine removed; Engine removal according to
11 00 050

The pictures and text explain the procedure to be foll-
owed with the engine removed.
Second method
With transmission removed; Transmission removal accor-
ding to 23 00 020
Engine remains in frame.

Loosen the 6 countersunk screws with an impact screw
driver. Remove every alternate screw and install in their
place a clutch clamp bolt, BMW tool No. 534. Tighten the
clamp bolt and sleeved nut.

Remove the remaining three countersunk screws. Unscrew
the three sleeved nuts of the clamp bolts evenly untill the
diaphragm spring is fully relaxed.

Remove Clutch end-plate, six spacers, clutch plate, pres-
sure plate and diaphragm spring.

Inspection and repair:

Check clutch plate for wear and warpage, check diaphragm
spring for required tension while installed. Check runout
of clutch plate. For data see specifications.

8. 69



During reassembly use centering arbor, BMW tool No. 529,
to properly position the clutch plate.

2151000 Clutch lever removal and installation

Unhook clutch cable (1).

Remove cotter pin (2), withdraw pin (3) remove clutch
lever and spring (4).



8. 69

23 Transmission

Specifications .
23 00 020
23 12 531
23 21 500
23 31 501
23 31 851
23 31 901

23.51 501

Transmission removal and installation
Replacement of output flange and output flange seal .
Input shaft and output shaft removal and installation .
Shift fork replacement
Shift spring replacement
Neutral indicator replacement .
Kick starter removal and replacement .

Page 3
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Remove swing arm bearing dust covers Loosen both lock
nuts and remove both swing arm bearing pivot bolts.ji ‘
Observe torque requirements on reassembly (see ‘Speci-
fications’).

i |

Remove foot brake pivot bolt.

Remove Battery 61 21 010
Remove clutch lever 2151 000

Unhook clutch cable on transmission. Remove the through
mounting bolt bottom right, the longer bolt on top and
the shorter bottom bolt.

Remove transmission partially to the left and disconnect
the neutral indicator wire.

Remove the transmission.

8. 69

2312531 Output flange seal replacement

Transmission removed according to 23 00 020

Install mounting fixture, BMW tool No. 6005/1 (for engine
and transmission) into repair stand BMW tool No. 6000,
vertically. Mount transmission in repair stand with two
bolts M8 x 50.

Remove speedometer cable hold down bolt and withdraw
speedometer cable bushing with the help of two screw
drivers. Remove speedometer drive gear.

Bolt output flange holding fixture BMW tool No. 234 to
output flange with four bolts M8 (hex.head size 13). Re-
move output flange nut (hex. head size 24 mm).

Install output flange puller BMW tool No. 232 with four
bolts M8X1 (hex.head size 13 mm) and pull off output
flange | necessary place a light hammer blow onto the
puller spindle.

8 69



Remove clutch throw-out bearing and clutch push rod.

Remove the seven hex.nuts (hex.head size 10 mm) and
the washers from the transmission cover.

Heat transmission housing to 180—210° Fahrenheit. Install
cover puller BMW tool No. 233 into clutch lever mount-
ing bracket. Depress kick starter slightly and proceed to
pull cover off. If necessary assist with a light mallet blow
at the speedometer drive base.

Remove spacer shims from cover. Remove defective out-
put flange seal. Install new seal with drift BMW tool
No. 231. Seal lip faces to the rear.

8. 69

2321500 Output shaft and input shaft removal
and installation

Transmission removed according to 23 00 020
Output flange seal replaced according to 23 12531
Shift fork replaced according to 2331 501

The preparatory steps explained heretofore should be
performed only if necessary.

Remove input shaft from the still warm housing with a
light mallet blow from the front.
Pull off thrust washer (11) and spring (10) together with
kick starter gear (9).

Compress shock absorber spring (1) using BMW tool
No. 319/1 and remove circlip (8).

Remove kick starter ratchet (7) kick starter spring (6) drive
coupling (5) and drive gear (4) from input shaft.
If necessary press off ball bearing (3) seal sleeve (1) and
washer (2) for replacement.
When assembling the torsion damper, slide gear (4), drive
coupling (5), damper spring (6), and kick starter ratchet (7)
on the input shaft. Install circlip (8) using BMW tool
No. 319/1 and 319/2, compress damper spring until
circlip snaps into its groove.

Slip on kick starter gear (9) and ratchet spring (10), now
press on thrust washer (11). Always use a new thrust
washer. The thrust washer has to be tight enough on the
shaft so that it is not pushed off by the ratchet spring.

6 789 1011



i} 12 131415 16 17 18 19 2021

Place the divided plate p under the Ist speed gear (17),
install the split plate upon an suitable press cylinder (c).
Press off the speed gear together with thrust washer 19
and ball bearing 20.

Remove floating bushing (18) of first gear, second washer
(16) sliding coupling (15) for first and second gear.
Remove circlip (14) and splined washer (13), now remove
second gear (12) and third gear (11).

Remove circlip (2) from the forward end of the output
shaft. Place two bars between fourth gear (6) and sliding
coupling (8). Press off bearing (3) with appropiate man-
drel.
Remove floating bushing (5), washer (4), washer (7) and
sliding coupling (8). If the bushing for 2nd and 3rd gear
is worn the shaft together with the bushing has to be
replaced. Reassemble in reverse order.

To install transmission shafts heat housing to 180—210° F.
Place sleeve, BMW tool No. 206, on input shaft and insert
input shaft into transmission housing. Under no circum-
stances should a hammer blow be directed against the
end of the shaft. This would result in an improper fit.

8 69

Before installing output shaft, lay oil guide into bearing
bore.
Insert output shaft and cluster gear together with shift
forks into the transmission housing. Be careful to prevent
shift forks from binding. If the output shaft, sliding
couplings, or shift forks were replaced, the shift forks
have to be readjusted according to 23 31 501.

To measure the end play of the transmission shafts, install
new gasket on transmission housing. Support output shaft
with (fixture) BMW tool No. 504.
Measure distance from ball bearing to mating surface of
housing.

Measure the distance from housing cover mating surface
to bottom of ball bearing seat in cover. Shim out the
differance allowing for 0,1 mm (0.004”) end play. The
cluster gear is measured out exactly the same way, end
play 0,1 mm (0.004”). During installation of the cover the
shims can be held in the cover with a small amount of
grease.

To facilitate measuring of the input shaft a 20 mm (0.8”)
bushing BMW tool No. 5061 is placed on the end of the
shaft. Measure from the top of this bushing to the mating
surface of the transmission housing. Subtract 20 mm (0.8")
from the measurement. (This is the thickness of the bushing
5061).



12

Measure from the mating surface of the transmission
cover to the shoulder of the bushing installed in the bea-
ring. The result has to be subtracted from the measure-
ment obtained at the housing.allowing for 0,1 mm (0.004")
end play. The remainder has to be made up by spacers.
b — (a — 20) — 0,1 mm (b — [a — 0.8"] — 0.004") =
thickness of spacers required.

Remove bushing with shoulder from bearing. The deter-
mined cup shaped spacer (s) has to be placed on the
bearing with the raised outer edge facing into the trans-
mission. Reinstall bushing. The shoulder of the bushing
must be included when measuring. We did so by instal-
ling it into the bearing before measuring.

To install cover, heat it to 180 to 210° F. Place it on the
transmission and depress kick starter partially. Move the
kick starter up and down slightly to engage kick starter
gear.

8. 69

23 31501 Shift fork replacement

Transmission removed according to 23 00 020
Output flange seal replaced according to 2312531

The preparatory steps explained heretofore should be per-
formed only if necessary.

1) Mark mating shift forks and eccentric bushings. Remo-
ve the two allenhead bolts (hex.size 6 mm) and remove
the washers and retaining plate.

2) Withdraw output shaft from warm transmission hou-
sing using puller BMW tool. No. 235. Make certain that
shift forks do not hang up.

3) To adjust shift forks, heat transmission housing to
180—210° F. Install output shaft complete with sliding
couplings and gears, and position it with fixture, BAW
tool No. 504.

4) Install shift forks into sliding couplings and into shift
cam plate and secure with allenhead bolts.
(the shift fork retaining bolts can be installed easily if
the shift is placed into fourth gear for the installation
of the bolt into the 3rd&4th gear shift fork, and into
2nd for the installation of the bolt 1st&2nd gear shift
fork)

Shift into neutral, adjust the shift forks, at the eccentric
bushings, with an open end wrench (hex.sizell) to bring
the sliding couplings exactly into center between the
gears. Verify this by checking with an inspection mirror.
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Check with inspection mirror and make certain that the
the dewels are fully engaged into the sliding couplings,
but that sliding couplings are not pressed against the
gears.

Mark the position of the eccentric bushing on each shift
fork.

Remove output shaft from transmission housing.
Heat housing to 180—210° F. and install output shaft with
shift forks and cluster gear. Make certain that shift forks
do not hang up.

Heat transmission cover to 180—210° F. Place the shims
for the shafts into the cover and install cover and output
flange. For required torque see Specifications.

23 31851 Shift spring replacement

Transmission removed according to 23 00 020
Output flange replaced according to 23 12531
Shift forks replaced according to 23 31 501
Output and input shafts replaced acc. to 2321 500
The preparatory steps explained heretofore should be per-
formed only if necessary.

1) Remove circlip (1), remove shift cam plate. Remove
circlip (2), remove washer and detent spring.

2) Remove circlip and remove pawl and shift segment.

3) Remove nut (hex.size 10 mm) and drive out wedge bolt
of shift lever.
Remove shift lever and spacer.

4) Remove shift selector assembly with bushing, holders,
circular leaf spring, washer and return spring.
Reassemble in the following order.
1. Install bushing on shift selector assembly with the

shoulder toward the inner lever.

15



2) Insert the holders into the circular leaf spring and slide
this assembly over the bushing, place the holders on
each side of the short pin. Be sure that the crank of the
levers is to the right (toward the selector).

L|

3) Insert washer.

4) Install the return spring with the curved end toward the
inner lever. Insert the complete assembly into the hou-
sing, the return spring ends will fit over the pilot pin
in the housing.

Install the foot shift lever, select the proper shims for the
correct end play. Check Specifications.

Slide segment (4) with selecting gear (5) on selector
shaft (6). The selector lever engagement notches (7) have
to have equal distance.from the selecting teeth on both
sides. If necessary correct deviation by bending the re-
turn spring. Install pawl (8) on segment (4) install circlip (9).
Secure segment with circlip (12) after installing detent
spring (10) and washer (11).

Insert shift cam plate, the second tooth of the segment (as
viewed from the rear) has to mesh with the marked tooth
of the shift cam plate.

The over-shift ([a] between paw! and detent notches) is
determined by the selector gear limiting bolts. The over-
shift should be 1 mm (0.04") in 4th gear on the upshift and
on Ist gear on the downshift. If necessary correct this by
shimming.limiting bolts.

23 31901 Neutral indicator replacement

Transmission renoved according to 23 00 020
Output flange replaced according to 23 12531

The preparatory steps explained heretofore should be
performed only if necessary.

After removing hex.nut (hex.size 10 mm) the contact
spring, star washer, and flat washer can be removed. If
necessary remove the insulating washer. The contact shaft
and insulating bushing are installed with gasket cement.
Check and adjust the position of the contact spring using
gauge, BMW tool No. 5097.

After installing the cover check for proper operation with
a continuity light. Withe the negative wire from the bat-
tery connected to the housing and the positive terminal
light, the light should be lit in neutral and go off when
connected to the neutral contact through a continuity
shifted to 1st or 2nd.
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2351501 Kick starter removal and replacement

Transmission removed according to 23 00 020
Output flange replaced according to 23 12 531.

The preparatory steps explained heretofore should be
performed only if necessary.

Remove hex.nut from wedge bolt, remove kick starter le-
ver after driving out wedge-bolt. Remove kick starter qua-
drant with return spring from cover. Remove circlip from
kick starter idler gear shaft and remove kick starter idler
gear.

Caution: If the spring has to be replaced on the quadrant
proceed as follows. Place the cranked end over the gear,
wind the spring with the help of a screwdriver and insert
the inward bent end into the hole provided in the qua-
drant. Assist with a pair of pliers.

When reinstalling the starter quadrant into the cover, in-
sert the cranked end of the spring, into the hole provided
in the cover, with a pair of pliers.

8. 69

Specifications . .
2611000 Drive sha

26 Drive shaft

ft removal and installation
Page 3
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2611000 Drive shaft removal and installation

Rear swing arm removed according to 33 17 350

Clamp swing arm into vise, be sure to use jaw protectors.
Insert fixture, BMW tool No. 508, into drive shaft bell and
remove nut with corresponding socket wrench.

Pull drive shaft bell off. Use puller, BMW tool No. 204/2.
Place a mandrel between puller spindle and drive shaft.
If necessary direct a hammer blow against spindle to help
remove coupling.
Withdraw drive shaft from swing arm.

Assembly instructions: Clean and degrease the taper of
the drive shaft and coupling before reassembly. (do not
use gasoline for degreasing).
For torque requirement see ‘Specifications’.
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31 Telescopic Front Fork

Specifications . . .
31 42 009
31 42 050
31 42 100

31 42 103

Telescopic fork inspection . tone
Steering damper removal and installation
Telescopic fork removal and installation .
Telescopic fork disassembly and reassembly
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3142009 Checking fork for damage

Front fork disassembled according to 31 42103

If the fork was damaged, examine the upper and lower
fork yokes as well as the fork tubes and fork legs tho-
roughly for hairline cracks.

Remove the fork tubes and check their runout between
| centers or on a truing stand, (max. allowable runout

0.1 mm [0.004’]).

Caution: Bent fork tubes can not be straightened (danger
of fracture).

i To check condition of lower fork yoke, install two new
i fork tubes (distance for checking, from fork tube to fork
i| yoke 160 mm [6.3"]).

Place two straight edges, BMW tool No. 548, across the
| ends of the fork tubes. Align visually to determine any

possible distortion.

Check that both tubes are parallel, with sliding calipers.

Check that steering head tube is aligned with fork tubes
by mounting upper fork yoke. Both upper spring retai-
ners and the centering nut have to screw on easily with-
out binding.



3142050 Steering damper removal and installa-
tion

Remove circlip and unscrew damper knob. Remove dam-
per knob, spring washer and pressure plate. Remove the
rubber guide ring inside the center tube.

Remove allenhead bolt and lock washer from frame and
remove damper plate.

3142100 Telescopic fork removal and installa-
tion

Remove front fender according to 46 61 000
Remove steering damper according to 31 42 050
Disconnect negative battery cable.
Remove upper and lower retaining screws from switch
bracket.

L

Remove cable straps from the handlebars, withdraw
switch from switch bracket and remove switch bracket
attachement screw (1).

Remove switch on the right side in the same manner.

a

Disconnect negative cable at battery. Remove both head-
light attachment bolts with rubber washers and rubber
grommets. Suspend headlight carefully from the wiring
harness.

Assembly instructions: Adjust headlight according to
63 10 004

Remove the handlebar brackets and lay handlebar on
protected fuel tank.

Remove upper aluminum fork covers with a pin wrench.
Remove both upper spring retainers (for torque see’Spe-
cifications’).

Special hint: During removal or installation place a spa-
cer between the fork stops to protect fuel tank.

Remove centering nut and remove upper fork yoke. (for
torque see ‘Specifications’).



Assembly instructions: During reassembly route the cables
correctly.

Remove turn signal lenses on both sides and disconnect
the wires.

| |

Remove headlight brackets with the rubber rings and
withdraw the turn signal wires. (the lower fork yoke has
vent passages and holes for the turn signal wires).

Remove allenhead clamp bolt and nut from the clamp
ring and remove clamp ring (for torque see ‘Specifica-
tions’).

8. 69

Remove turn signals with brackets.

Remove split ring nut. Remove dust cover.

Withdraw fork downward. If necessary tap the top of
the steering head tube lightly with a mallet.

Protect tapered roller bearings. The outer races of the
upper and lower bearings remain in the frame.

Assembly instructions: Before installations grease bearing
races and tapered roller bearings.

Insert upper bearing (1). Insert fork carefull: y togethwith bottom bearing (2). gemer
Caution: Watch the brand of the bearings, do not intermix
races.

Install dust cover and install split ring nut. Tighten rin
nut sufficiently to remove all play. Tap top of tube pe
bottom of the fork yoke to take up any slack. Install the
clamp ring.

During tightening of the clamp ring the threads will engage
somewhat further. This could cause the fork to get tight.
If necessary loosen the ring nut '/s turn reinstall clamp
ring.

The steering head bearings are correctly adjusted if the
fork falls to either side (with the clamp ring fully tight) of
its own weight and no play can be felt in the bearings.

3142103 Telescopic fork diassembly and reas-
sembly

Fork removed according to 31 42 100

Drain oil from fork.
Clamp fork into vise, use wood fixture BMW tool No. 545.

Loosen boot clamps. Remove bottom dust cover. Remove
shock absorber retaining nut, hold shock absorber bottom
bolt with allen wrench. (for torque see ‘Specifications’).

8. 69
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Withdraw fork legs.

Installation instruction: When installing new fork seals
into the fork legs, coat the outer edge of the seal with
gasket cement. Press seal into fork leg using mandrel,
BMW tool No. 547. (the narrow seal lip and the metal
edge face up) If KACO brand seals are used they should
be installed without gasket cement and with the open end
facing down.

Assembly instructions: When installing rubber fork boots
slide vent hole over the vent tubes of the lower fork yoke.

Remove bottom covers.

Assembly instructions: Torque bottom fork covers during
reassembly (for torque see ‘Specifications’).

a

Remove gaskets from bottom shock bolts.

Assembly instructions: On reassembly always use new
gaskets.

Remove circlip from bottom of fork tubes and remove oil
orifice with a pin wrench.

8. 69

Withdraw shock absorber, with the plastic bottoming ring
and spring, downward.

Assembly instruction: To insert shock absorber into fork
tube use ring compressor BMW tool No. 546 to compress
scraper rings.

Remove springs from shock absorbers.
Remove or install springs on shock absorbers by turning
them to the right.

Loosen clamp nuts on lower fork yoke (for torque see
(‘Specifications’). Insert spreading wedge BMW tool
No. 549 and withdraw fork tubes.

Assembly instruction: If the lower fork yoke is replaced,
install first the lower and upper fork yoke into the frame.
Adjust the steering head bearings, after this is completed,
the fork tubes should be pushed through the lower fork
yoke and pushed up until they are flush against the upper
fork yoke. Tighten clamp bolts allow the upper spring
retainer to be tightened. (for torque see ‘Specifications’)
If only one fork tube is replaced, the required height can
be determined from the remaining fork tube.’

Telescopic fork inspection 31 42 009

Clamp the hex of the bottom shock absorber retainer into
the vise.

Unscrew the spring support with the piston rings. Remove
the damper valve and spring. To remove opposite ball
valve clamp shockabsorber tube into vise using jaw pro-
tectors. Unscrew retainer and remove spring and ball. 8 = eat

bE



12

Assembly instructions: Reassemble shock absorber in re-
verse order. Clamp the hex, of the bottom retainer in vise
and tighten both ends simultaneously by tightening at the
hex. of the spring retainer. (for torque see 'Specifica-
tions’).

Upon completion fill each fork leg with 280 cc of hydrav-
lic oil (for type see ‘Specifications’). Pump the fork 4 to
5 times to bleed it.

8. 69

32 Steering and Handlebars

Specifications . . 2. 2. 2. we
3200 454 Adjusting the steering head
3271000 Handlebar removal and installation
3273030 Throttle cable removal and installation
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3200454 Steering head bearing adjustment
Remove circlip and unscrew damper knob. Remove dam-
per knob, spring washer and pressure plate. Remove the
rubber guide ring inside the center tube.

Disconnect negative battery cable.
Remove both headlight attachment bolts with rubber wa-
shers and rubber grommets. Suspend headlight carefully
from the wiring harness.

Assembly instructions: Adjust headlight according to
63 10 004.

Remove handlebar brackets, protect fuel tank and lay
handlebar carefully on tank.

Remove allenhead clamp bolt from clamp ring (2). Loosen
centering nut (1). Insert drift through the slot in the clamp-
ring into the split ring nut, tighten sufficiently. to remove
all play of the bearings. Tap lower fork yoke and center
tube with a mellet to insure seating of the bearings. Tigh-
ten clamp ring (2). The steering head bearings are cor-
rectly adjusted if the fork falls to either side (with the
clamp ring fully tight) of its own weight and no play can
be felt in the bearings.

Assembly instruction: For required torque see ‘specifaca-
tions’.



3271000 Handlebar removal and installation

Disconnect negative battery cable.

Remove circlip and unscrew damper knob.
Remove damper knob, spring washer and pressure plate.
Remove the rubber guide ring inside the center tube.

Remove handlebar brackets, protect fuel tank and lay
handlebar carefully on tank.

Remove left grip. Loosen allen head bolt (arrow) and re-
move clutch lever bracket. Watch out for wedge.

Loosen allen head bolt on throttle assembly and withdraw
assembly from handlebar. Watch for wedge.

3273030 Throttle cable removal and installa-
tion

Pull back protection cover. Remove throttle assembly top
cover. Unhook throttle cable.

Assembly instruction: Before assembling grease throttle
cam and grip. Line up end of slot ‘b’ with end of opening
‘a’. Insert bottom throttle cable into cam chain and insert
cam into throttle assembly so that markings ‘c’ and ‘d’
line up. Insert upper throttle cable and pull outer cable
back far enough to be able to install cover. Tighten co-
ver and push up rubber cover.
Full operation ist assured only if the throttle assembly is
assembled in this manner.

fl

Remove fuel tank according to 16 11 030

Remove carburetor ring nut and withdraw throttle slide.

Unhook throttle cable.

Hl
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33 Rear drive

Specifications
33 10 010
33 10113
33 12 051
33 12 054
33 17 350
33 17 363
33 52 000
33 52 053

Rear dive inate renewal wiadl installation
Rear drive unit disassembly and reassembly .
Ring and pinion gear replacement
Ring gear backlash and endplay adjustment.
Swing arm removal and installation .
Swing arm disassembly .
Shock absorber removal and instaflaiion .
Shock absorber disassembly and reassembly

Page 3
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tion

3310010 Rear drive unit removal and installa-

Remove rear wheel according to 36 30 320
Support swing arm under pivot bolts in the front. Remove
nut from spring unit.

Drain oil from right swing arm tube. To facilitate draining
remove filler plug also.

After reinstallation fill swing arm
(for type of oil see ‘Specifications’).

Remove wing nut from brake rod. Withdraw transverse
pin from brake lever reinstall it on the brake rod and re-

Assembly instruction
tube with 0.1 ltr. oil

install wing nuf.

Loosen upper shock unit mounting bolt, remove the four
nuts that hold rear drive to swing arm.
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Withdraw rear drive from swing arm.

ili i i ns-Assembly instruction: To facilitate installation, put trans
mission in gear and turn drive shaft by depressing
starter until teeth of coupling mesh.

3310113 Rear drive unit disassembly and reas-
sembly

Remove rear drive unit according to 33 10010
Drain oil.

Assembly instruction: After reinstallation fill rear drive
with 0.25 ltr. oil (for type see 'Specifications’).

Remove the brake shoes by lifting | the Shoe on the flat-
tened side of the washer off its position first.

Remove nut from brake cam. Remove brake lever by tap-
ping brake cam with a mallet inward.

a

Using tool BMW No. 261, clamp rear drive unit into Work-
stand BMW No. 6000. 2
Remove the 10 nuts and washers from the housing cover.

8. 69
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To protect seal install seal sleeve BMW tool No. 505 (1)
over splines.
Cover can be pulled off with two bolts (2), that are
screwed into the two threaded holes of the cover. This
will remove the cover, ball bearing, ring gear, and
needle bearing inner race.
Caution: Remove the brass spacer, keep for re-use.

Assembly instruction: To reinstall cover heat it to 180° F.

Remove large seal from cover.

Assembly instruction: Install new seal using drift BMW
tool No. 251 and handle BMW tool No. 5120.

*

Heat housing to 180° F and remove needle bearing.

Assembly instruction: Install needle bearing with drift
BMW tool No. 257 and handle BMW tool No. 5120.

Pull needle bearing race from ring gear.

Assembly instruction: Install race using drift BMW tool
No. 254.



Remove seal from housing.

Assembly instruction: Install seal with drift, BMW tool No.
258, and handle BMW tool No. 5120.

Remove lock tab, install holder BMW tool No. 256 and
remove pinion nut. Withdraw drive pinion.

Caution: Always replace lock tab of pinion nut. (For torque
see ‘Specifications’.)

Remove threaded ring including seal with pin wrench,
BMW tool No. 253. Remove inner spacer washer.

Assembly instruction: Install inside spacer washer and lock
tab with gasket cement.

|

Remove seal from threaded ring.

Assembly instruction: Install new seal using drift BMW
tool. No. 255 and handle BMW tool No. 5120.

180° F for installation.

withdrew pinion together with double-row ball bearing
se puller, BMW tool No. 259 with fixt |ee ixture, BMW tool

To replace pinion needle bearing, remove recessed pin
heat housing to 180° F. and remove bearing. ‘

Assembly instruction: Install pinon needle bearing with
drift, BMW tool No. 252.

off large ring gear ball bearing through the holes in
Tap .

ring gear using a soft metal drift.
the

Assembly instruction: Heat ball bearing to approximately



3312051 Ring and pinion gear replacement

Rear drive unit disassembly according to 33 10113
Ring and pinion gears are matched and replaca’
as a set. Watch for marking (arrow).

ble only

The base size of the gear set, measured from the pinior:
ball bearing to the center of the ring gear is 75,5£0,05 mm
(2.97 + 0.002").

The measurement inscribed on the ring gear and in the
housing have to be subtracted from each other.

The difference between the two figures has to be inserted
as shims between the rear drive housing and the pinion
ball bearing (arrow).

To adjust the backlash, place an appropriate size brass
thrust washer between the needle bearing inner race and
the needle bearing of the ring gear.

Adjust ring gear and pinion backlash and ring gear end
play according to 33 12 054.

8. 69

33 12054 Ring gear backlash and end play ad-
justment

Ring and pinion gear replacement according to 33 12 051

Check backlash and mesh by installing a dial indicator on
the outer edge of the ring gear. Use holder, BMW tool
No. 5104 and fixture, BMW tool No. 260 (for data see
‘Specifications’).

Tooth contact pattern check. Check drive side contact of
the pinion using “Prussian Blue’. Correct pattern is in the
center of the tooth somewhat closer to the heel (forward
end) of the tooth.

If the contact is too far forward on the tooth (too much
on the heel) correct this with a thicker spacer between the
pinion bearing and the housing. Subsequently correct the
backlash by using a thinner thrust washer between ring
gear needle bearing.

If the tooth contact is too far to the rear (too much on the
toe) of the pinion tooth, correct this by using a smaller
shim between the pinion bearing and the housing. This
will then require a thicker thrust washer between the ring
gear needle bearing.
After completion of tooth pattern adjustment check pat-
tern again, also check backlash. Remove and install pi-
nion only when housing is heited.



Adjust endplay to ‘0’ without gasket. Use a depth gauge
and a pair of prisms, BMW tool No. 50-36, and measure
the distance from the ball bearing seat in the cover to the
gasket mating surface of the cover (a).

With the ring gear installed in the rear drive housing,
measure the distance from the ball bearing to the gasket
mating surface of the housing (b). (This is done without
the gasket).
By subtracting the distance of measurement ‘a’ from the
distance of measurement ‘b’ the correct size of the re
quired shims is obtained. The endplay is adjusted ‘0’
without the gasket. The gasket provides the small amount
of endplay required.

33 17350 Swing arm removal and installation

Rear wheel removal according to 36 30 320
Rear drive unit removal according to 33 10 010
Battery removal according to 61 21010
Rear fender removed according to 46 62 000

Remove the battery bracket holding bolts and remove the
left and right battery bracket.
Shock absorber removal according to 33 52 000

Remove drive shaft boot clamp at the transmission and
fold boot back as far as possible.

Remove the four drive shaft mounting bolts with a box-
end wrench. Lock drive shaft with holder, BMW. tool
No. 508.

To remove the swing arm pivot pins, remove the dust
covers, loosen the lock nuts (1) and remove the privot
pins (2). :

Assembly instruction: Install pivot pins and center swing

arm to have an even distance on both sides (a). Check and
ascertain that the drive shaft is centered in the swing arm
tube. This is to make sure that it does not touch during
full swing arm movement. If necessary, the distance ‘a’
can be slightly different between both sides.



4

33 17363 Swing arm disassembly

Swing arm removal according to 33 17 350

Remove seals, thrust spacers, and bearing inner races. 34 Bra kes
Assembly instruction: Grease bearings before reassembly.

Specifications... 2. 1 Page 3
3411100 Front brake removal andinstallation . . . . . 2... ee ee ee 5

i |

3352000 Shock unit removal and installation

Remove hex. nuts and washers and withdraw upper mount-
ing bolts. Before removing the left lower mount holt slightly
elevate the swing arm.
Caution: The Boge Nivomat (option) can not be repaired
or tampered with due to its high internal pressure,
Danger. Repairs can only be performed by the manufac-
turer. When storing this unit make certain that it is stored
in an upright position otherwise there is the possibility of
a failure.

3352053 Shock unit disassemkly and reassem-
bly

Turn the lever to the lowest tension (‘Rider’ position). In-
stall shock compressor, BMW tool No. 550, and clamp
upper shock unit eye in a vise. Compress the shock unit
and withdraw the upper eye from the aluminium cover.
Insert an openend wrench on the two flat portions of the
shock absorber rod and unscrew the upper eye.

Assembly instructions: Reassemble the shock units in the
correct sequence, replace the bushings in the upper or
lower eye only if necessary.
Before reassembly check the spring length and spring ten-
sion (see ‘Specifications’). The shock absorber has to have
more restriction on extension than on compression, ex-
tension and compression movement has to be smooth. If
extension and compression is even and the movement is
jerky, the shock absorber should be replaced or it is
leaking.
Caution: never exert more than one (1) lb. of pressure on
a retracted shock absorber.
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3411100 Front brake removal and installation

Remove front wheel according to 36 30 300

To remove brake cable from front brake plate, release
the adjustment screw sufficiently so that the brake cable
retainers can be removed from the two brake levers.

Adjustment of front brake: Adjust hand lever to have a
play of 8+15 mm (0.315+0.591”) by turning the knurled
screw after loosening the lock nut. Loosen lock nut of the
adjustment cam, turn the cam to the left until it is tight,
then turn it back to a point where the lower front brake
lever has a free movement of 4 mm (0.157”’), measured at
the cable anchor, before the shoe is fully applied. Tighten
lock nut of adjustment cam. Now adjust the cable, by
turning the set screw on cable lower end, to get a free
movement of the upper brake lever of 4 mm (0.157) be-
fore the upper shoe is fully applied.

Adjustment of foot brake: Turn the wing nut at the end of
the brake rod to the right until rear wheel barely starts
braking. Then back the wing nut off 3-4 turns.



35 Foot brake lever

35 21000 Foot brake lever removal andinstallation . . . . . . . . =. =. Page 3



3521000 Foot brake lever removal and installa-
tion

Remove the hex. nut and lock washer from the pivot bolt.

| L|
}

Rotate connecting pin to unhook the spring clip and with-
draw it.

|
|

| |
|

|
| }

|

|

|

;

| \
]

|

]
|
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36 Wheels and tires

Specifications .
36 30 300
36 30 320
36 31 311
36 31 351

Front wheel removal and installation
Rear wheel removal and installation
Wheel rim replacement (front or rear)
Wheel bearing replacement .
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36 30300 Front wheel removal and installation

Put motorcycle on the center stand elevate the front
wheel until it is free of the ground by placing a suitable
block under the oil pan.

Remove the cotter pin and remove the nut from the allen-
head bolt which holds the brake support arm. Withdraw
the bolt.

Remove axle nut (1) with washer loosen allenhead clamp
bolt (2), and withdraw the axle (3).

Assembly Instructions: Before reassembly, grease the front
axle lightly, insert the axle and tighten the axle nut. If
necessary, prevent the axle from turning by inserting a pin
through the axle. Depress fork several times and then
tighten the clamp bolt (2). This prevents the fork from
binding.

Roll front wheel out.

at
,



36 30320 Rear wheel removal and installation

Place motorcycle on the center stand and prop up the rear
wheel with a suitable block.

Remove axle nut and washer.

Remove clamp bolt on the left swing arm tube, and with-
draw the axle.

Assembly instructions: Clean the axle and splines; grease
lightly with a high drip point grease. Rotate axle during
insertion. After tightening the axle nut (1), take the motor
cycle from the center stand and depress the rear end se-
veral times to prevent binding, then tighten clamp bolt
(2)-the hole in the end of the axle (arrow) should be hori-
zontal.

Withdraw wheel from rear drive. To facilitate removal
of the wheel lean the motorcycle slightly to the right.

3631311 Rim replacement (front or rear)
Front wheel removed according to 36 30 300
Rear wheel removed according to 36 30 320

The motorcycles R 50/5, R 60/5 and R 75/5 are equipped
with aluminum alloy rims. The rim sizes are, in the front
1.85 B X 19 and in the rear 1.85 B X 18. To install the
rims, the spoke gauges BMW tool No. 251 for rear wheel
and BMW tool No. 252 for front wheel are necessary. Re-
placement brake drums have an undersized inner dia-
meter. After the wheel is spoked-in, the drum has to be
turned on a lathe to the size of 200, plus 0.185 mm (7.874”,
plus 0.072”). For this, support the hub in the center and
turn the drum to a fine finish. This removes the distortion
caused by the lacing process. Maximum allowable run-
out of the brake drum to the hub is 0,02 mm (0.00078”).
Place wheel hub on a bench with the drum side down. In-
sert a pair of spokes with retainers into the hub. Note,
the holes in the hub are not on the same level.

1 |

Install the rim. Place the marking on the inside of the rim
on the open side of the brake drum, so that the arrow
points in the direction of rotation. The nipple depression
in the rim must point in the same direction as the spoke.
The higher situated spoke must meet the higher nipple
hole in the rim. The lower spoke will then meet the lower
hole in the rim. The remaining spokes are inserted in the
same fashion. :

All spoke nipples are tightened evenly.
Place the rim with axle into balancing fixture, BMW tool
No. 5106.
Previously, slide onto thinner side of axle, the spacer
sleeve, BMW tool No. 251 for rear wheel, and BMW tool
No. 252 for front wheel.

Assembly instruction: Grease spoke nipple thread lightly
before installation.

Maximum allowable radial run-out (checks taken on the
rim edge) see specifications.

Caution: Grind down protruding spoke ends to prevent
damage to the inner tube.
Retighten the spokes after 1200 miles. All wheels must be
balanced after tire installation.



Balancing.wheels statically:

Install wheels with axle into balancing fixture, BMW tool
No. 5106.
Previously, slide on thinner side of axle, the spacer sleeve,
BMW tool No. 553 on front wheel or BMW tool No. 554
on rear wheel (arrow).

Wait until wheel is at standstill, then tap corrective
weights with a hammer onto spokes situated above. A
correctly balanced wheel must stand still in any position.
Maximum allowable unbalance see specifications.

3631351 Replacement of wheel bearings (front
or rear)

Front wheel removed according to 36 30 300
Rear wheel removed according to 36 30 320

Remove hex head holts with lock washer. Remove hub
cap.

Remove bearing cover plate with seal and thrust sleeve.
Withdraw bearing inner race vg’ cage, spacer ring, and
inner spacer sleeve. (On the front wheel first remove the
reducing sleeve). Insert drift, BMW tool No. 5074, into
spacer sleeve on the side of the brake drum and tap out
left bearing outer race, outer spacer sleeve, bearing on
the side of the brake, and right spacer sleeve.

Assembly instructions:
Before reinstallation into the wheel hub, check bearings
for play. For this, install wheel axle with jaw protectors
in a vise and mount the complete bearing set, con-
sisting of thrust sleeve, left, left-hand taper roller bearing,
spacer ring, inner spacer bushing, outer spacer bushing,
right taper roller bearing and thrust sleeve, at the right.
Using the spacer sleeve, BMW tool No. 553 on front
wheel axle, and BMW tool No. 554 on rear wheel axle,
clamp the bearings together by means of the axle washer
and axle nut. The bearings are properly adjusted if no
play can be felt, and if the outer spacer tube can be
pushed over under light thumb pressure. If necessary,
replace the spacer ring to correct the clearance.

To install the wheel bearings, heat the hub to 212°F and
tap bearing outer races in place using the installing
bushing, BMW tool No. 5079.
Front and rear wheel bearings are the same, the only
difference being that a reducer sleeve is used on the
thinner axle of the front wheel.
Refill wheel bearings with 10 grams Shell Retinax A
grease.
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46 Frame

Specifications . 2. 2. ee ee es Page 8
4652000 Center stand removal and installation 5
4653000 Sidestand removal and installation . 6
46 61000 Front fender removal and installation 7
46 62000 Rear fender removal and installation 8
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4652000 Center stand removal and installation

Remove hex head bolt (left and right) (arrow) and with-
draw center stand to the rear. Watch for the spacers.

Unhook the left and right center stand return springs.
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4653000 Side stand removal and installation

Unhook side stand return spring.

Drive out retainer pin (arrow) with an appropriate drift
and withdraw sidestand.

eS

46 61000 Front fender removal and installation

Front wheel removal according to 36 30 300

Remove the four self locking nuts of the upper fender
brace.

Remove the two nuts bolts and lock washers of the lower
center brace.

Assembly Instructions
During reassembly, insert upper fender brace on the four
studs of the fork legs, and attach lower fender brace
loosely on the fork legs. Tighten the fender brace after
the wheel and front brake plate is completely installed
and tightened (for torque see Specifications).

8 69



4662000 Rear fender removal and installation

Disconnect the negative battery cable.
Flip open the dual seat, remove the four hex head bolts
with washers, rubber spacers, and self locking nuts 52 D ual seat(arrow).

5253000 Dualseatremovalandinstallation . . . . . . . . =... =. =. Page 3

Remove the lower mounting bolts with self locking nuts
from the frame.

Remove the 2 Philipps head screws from the tail light and
remove the tail light lens and reflector.

Remove the 2 bolts nuts and washers (arrow) and remove
tail light housing and turn signal carrier from the fender.

8. 69 8. 69



5253000 Dual seat removal and installation

Flip open dual seat.

Remove the 3 allenhead bolts (arrow) and withdraw dual
seat to the rear.



61 Frame electrical system

Specifications and wiring diagram . ,
6121010 Battery removal and insiallation . .
6131350 Turn signal flasher removal and installation ‘
61 33000 Horn removal and installation
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6121010 Battery removal and installation

Air filter removal according to 13 72 000

Unhook battery straps. Remove battery cover, disconnect
battery cables and withdraw battery to the left.

Assembly Instructions
Insert battery vent tube into the hole provided in the
frame (arrow).

[3

6131350 Turn signal flasher removal and instal-
lation

Disconnect negative battery cable.
Separate head light rim from headlight housing with a
screw driver, withdraw flasher from the socket (arrow).

a

6133000 Horn removal and installation

Disconnect negative battery cable.
Remove hex. nut (arrow) from the horn.

a

Withdraw horn wires
1 = black wires
2 = two green wires

|

|

||
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62 Instruments

Specifications . 2... ee ee ee Page 3
6211000 Instrument cluster removal and installation. . . . 2. - 2) + ee: 9
6211020 Speedometer cable removal and installation . . . 2. - ee + se ee 5
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6211000 Intrument cluster removal and installa-
tion

Disconnect negative cable from the battery.
Separate headlight rim from the headlight housing with a
screw driver. Withdraw flasher unit and indicator lamps.
Remove the speedometer cable (1) tachometer cable (2)
and the 2 serrated nuts (3).

|

Withdraw instrument cluster from the top.

|

6211020 Speedometer cable removal and in-
stallation

Disconnect negative battery cable.
Separate headlight rim from head light housing with a
screw driver.
Withdraw the flasher unit and indicator lamps.
Remove speedometer cable from the instrument cluster.

Remove the speedometer cable rubber grommet.

Remove the fuel tank according to 16 11 030

Pull back the cable boot at the transmission, remove the
cable clamp bolt and remove the negative battery cable
and washer. Withdraw the speedometer cable.

Assembly Instructions

Route the speedometer cable on the frame exactly as
shown in the picture (arrow).
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63 Lighting

Specifications . . .
63 10 004
63 21 180
63 23 000
63 99 101
63 99 271
63 99 341

Headlight aim adjustment. . . . .
Tail/stop light removal and installation
Turnsignal removal and installation .
Headlight bulb replacement
Turnsignal bulb replacement .
Tail light bulb replacement
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63 10004 Headlight adjustment

If any work is performed on the headlight it is necessary to subsequently adjust the headlight aim. Proceed as follows:

Check tire pressure and correct if necessary.
Place motorcycle on its wheels with the rider aboard on
a level surface 16'/2 feet from a light colored wall. The
rear springs should be set for solo operation. Measure
the distance from the floor to headlight center. Mark this
distance on the wall with a cross and draw another

cross 2” below the first one. Turn on low beam and
clign the headlight so that the dark boundary runs from
the left from the center of the lower cross rising to the
righ? to the horizontal line of the uppe: cross and then
falls off.
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63 21180 Tail/Stop light removal and installation 6323000 Turnsignal unit removal and installa

Disconnect negative battery cable, remove the 2 screws Bem{ons pnt ipalorrsor)
holding the tail light lens and remove the lens. Disconnect negative battery cable

Remove the 2 Philipps head screws and remove the turn
signal lens.

.

|_| |

Withdraw the tail light wires from the reflector. Note the
color of the wires. Disconnect the wire from the turn signal reflector (arrow).

Remove the 2 taillight mount bolts and nuts and remove
the housing.

Assembly Instructions
Make certain that license plate illumination faces down-
ward when installing the taillight lens.

Loosen the clamp bolt and withdraw the turn signal
housing.

Assembly Instructions

When installing the turn signal lens, make certain that
the designation “TOP” is on the top.

8. 69



6399101 Headlight bulb replacement 63 99271 Turn signal bulb replacement

Disconnect the negative battery cable. Separate the head- | (front or rear)
light rim from the headlight housing with a screw driver.

Disconnect negative battery cable.
Remove both Philips head screws and remove turn signal
lens.

Remove the bayonet type bulb holder from the reflector a
by turning it.¥ 8 Remove bulb from reflector by pushing it in slightly and
Remove the double-filament bulb. turning it to the left. It can then be withdrawn.

Assembly Instructions Assembly Instructions
i . i When installing the turn signal | iWhen inserting the headlight bulb, make sure that lo- Pest SES aOR” el a lene. uke certain that

cating tab of the bulb fits into the recess of the reflector. | e designation is placed at the top.

The parking light bulb is inserted into th
- through the headlight bulb opening. © reflector ceattai 

é
 

=

63 99 341 Tail light bulb replacement

Disconnect negative battery cable.
Loosen the 2 Philipps head screws and remove the tail
light lens.

|

\ |
Remove the bulb from the reflector by pressing it in
lightly and turning it to the left. It can then be with-

| drawn.

| Assembly Instructions
| When installing the tail light lens, make certain that the

| license plate illumination faces downward.

|
|

\
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