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INTRODUCTION

This repair manual is intended to guarantee that the maintenance and repair work required
for BMW cars is done in the correct manner. The manual should be used by shop foremen
and mechanics to supplement the practical and theoretical knowledge they have acquired

at our service training school.
Specifications are provided at the beginning of each main group.
The group system was taken from our Flat Rate Catalog.

Taking our page numbering system as an example, 33—10/2 means:

33 main group

—10 subgroup :
/ 2 consecutively numbered page in subgroup

The special tools required for proper repairs are listedin Service_lnfqrma_tion Bullnetin No. 6/76
(419 R) of Service Promotion, Group Equipment. Their application is described in texts

accompanying the illustrations.

Each job text always describes the removal procedures. There are appropriate installation
notes, if installation cannot be completed in reverse sequence.

Supplements to this manual will include alterations and addi?i(‘ms. A She.et marl‘<ed "alterati.on”
at the bottom replaces an old sheet. Sheets marked "addition” are simply filed at the right

place without removing any sheets.

In addition to information on improvements and modifications as announced regulary in our

Service Information Bulletins, We recommend that you use the microfilmed parts catalogs

as a further source of information-

BMW MOTORRAD GMBH
Service Division

i ions he written consent of
All |ations or reproductions, even extractions, only with the

rights reserved. Reprints, trans
the publisher.
Subject to printed errors and engineeé’! e
Publisher: BMW Motorrad GmbH Munic

eermg changes.

Printed in Western Germany
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Tightening Torques BMW N
113 49.0

for self-locking hexagon nuts

Applicable only to nuts according to BMW N 113 48.0 and DIN 985.

gurface condition: Phosphate treated or galvanized bolts/screws, galvanized or unwaxed nuts.

Lubricated condition: either non-lubricated or lubricated with light coat of oil.

d bolts/screws or nuts the tightening torque must be =~ 30% less than value given in

For cadmium plate
factor of bolt material is the same.

table when utilization
urface or lubricated condition of threads is different, property class of bolt/screw s

Not applicable whens
. in conjunction with expansion bolts/screws.

less than 8.8 (€-9- 6.9)
s will have to be determined separately.

In such cases value
Tightening Torque Ma (kpm)

Nuts acc. to BMW N 113 48.0 Nuts acc. to DIN 985
Property Class Property Class
8 10 12

],0+0'1 ]’3+0,2 ]’6+0,2
2,5+02 3,3+03 3,9+04
4’7 +0,5 6'4+0,7 7'7 +0,8

7,8+08 10,9+ 12,6415

12,7+ 17,0+2 210+

19,5+2 26,0+3 31,0+

26,0%3 36,04

d forces PV (kp): corresponding with different property classes, are shown in "Tightening

; o]
pertinent prg preload Forees table of BMW N 600 02.0.
an
Torques shall g.ipply to bolts/scrfews or nuts having the above mentioned properties.
values 9iveé" cluding tolerances will only be given on layout or assembly drawings if

Tighteﬂing 0 g value deviatind from standards,
s e : . ;
operation ccted to high dynamic loads will have their tightening torque value determined

Bolts/screws ©
culd




BMW N 600 02.0

Tightening Torques and Preload Forces

Applicable only to bolts/screws according to DIN 912, 931, 933, 960, 961, 6912 and nuts having a nut
height of 0.8 x d according to DIN 934 and exclusively for u tot. = 0.14,

(Phosphate treated bolts/screws, nuts without final treatment or galvanized. Lubricated condition: either
non-lubricated or lubricated with oil.)

For cadmium plated bolts/screws or nuts (u tot. = 0.08 to 0. 09) the tightening torque must be = 30% less
than value given in table when utilization factor of bolt material is the same.

Not applicable when a different surface orlubricated condition of the threads is used of if there is a devi-
ation in nut height. In such cases values will have to be determined separately.

Not applicable to bolts/screws with expansion shanks, self-locking screws or screws used to hold parts
made of different materials.

Utilization factor of a bolt/screw with standard metric threads:

| 5red =009 902 |

Tightening Torque MA (kpm) Preload force Py (kp)
Property Class acc. to DIN 267 Property Class acc. to DIN 267
Threads | 56 | 68 | 69| 88| 109] 129 | 56 | 68 | 69 | 88 | 109 | 129
M6 | 0,470 0,6+ 0,701 0,901 12402 15+92 | 425 | 600 | 685 | 855| 1210| 1440
M8 | 1,010 1,6%02 1802 99+02 30+03 36+04 | 740 | 1190 | 1330 | 1570| 2170| 2630
M10 | 2,002 32704 3 6+04 43+05 60707 73+08 | 1160 | 1880 | 2090 | 2500, 3480| 4200
M 8x] [ 1,070 1,0102] 1,8+02 22+07 30403 36+04 | 740 | 1190 | 1330 | 1610| 2200| 2670
M10x1,25 | 2,002 3,2+04 3 6704 4305 60+077,3+08 | 1160 | 1900 | 2120 | 2520| 3530| 4250
M12x—i—55 3.4+04| 5,404 ¢ 1+07 7940810341 12,015 | 1720 | 2710 | 3070 | 3610| 5100| 6090
M1215 13404 5,4+04 61+07 72+08103+1 12,0115 | 1690 | 2670 | 3030 | 3570| 5040| 6000
M14x15 | 54+9¢ 86+ |98+ [11515160+2 200+ | 2330 | 3720 | 4180 | 5030| 6970| 8510
TM16x15 1837 [13,519155%19180+2 250+ (30,04 | 3240 | 5190 | 5840 | e920| 9710| 11770
M18x1,5 [11,0719180%2 20029240+ !340+4 4005 3890 | 6240 7020 | s3s0 11_80{)'ﬁ136_9
M20x15 [16,0+2 [26,0+229,0+2534,0+ [490+5 [59,0*¢ | 5070 | 8170 | 9180 | 10680 | 15200| 18250

Values given in this table shall apply to bolts/screws or nuts having the above mentioned properties.
Tightening torque values including tolerances will only be given on layout or assembly drawings if

a) operations require a value deviating from standards,
b) or property class of bolt/screw and nut is not known.

Important! All deviations from this table are pointed out in the "Specifications”.

Conversions: 1 mkp x 7.233 = tightening torque in ft. Ibs.
1 kp x 2.2046 = preload force in Ibs.
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INTRODUCTION

‘ This repair manual will help to make sure that all of the most important service and repair procedures are
performed correctly. When used everyday by shop foremen and mechanics it will supplement the practical and
theoratical knowledge acquired in our service training school. This will even further improve the quality of service.

This manual has a chronological layout according to the 00 to 99 group system applied in flat rate catalogs.
Example of page numbering system:
33-10/2
L] — = = 1
I_MW ‘ |Subgroup| | Consecutively Numbered Page in Subgroup |

Specifications are provided at the beginning of each main group.

The special tools required for proper repairs are listed in Service Information Bulletins under the service
promotion group on equipment, together with supplements. Their application is described in texts and shown in

illustrations.

Each job text always describes the removal procedures. There are appropriate installation notes when installation
cannot be completed in reverse sequencye-

i Supplements for this repair manual will consist of alterations and additions. Sheets marked “alteration replace
. old sheets. Sheets marked “addition” are new and must be filed according to page number.

If a job number is used twice, because of engineering changes, the second repair procedures with the
same number will be printed on colored paper and must be filed as an addition.

ublished in service information bulletins if necessary. They will, of course, be

Repair i i ill also be ; e
palr instructions will also b6 p ir manual. We also recommend using the spare part microfilm for

included in the next edition of the repa
additional help.

BMW Motorrad GmbH + Co.
Service Division

|ations or reproductions, 6ven extractions, require written consent of the publishers.
Si

All rights reserved. Reprints. tranineering changes-
Subject to printed errors and 619 + Co.
Publishers: BMW Motorrad G

‘ Printed in Western Germany
- 00-0/3
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Determining oil consumption

Wait until about 7500 km (5000 miles) have been covered before measuring oil consumption.

This distance is needed for oil consumption to settle down to a steady figure.

There must be no engine oil leaks.

Drain the engine oil while at normal operating temperature.

Drain the ail cooler.

Renew the filter element.

Fill the engine with fresh oil to the correct level.

Ride the machine under normal operating conditions until the oil level drops to the lower mark on the dipstick. Measurement after covering
only 500 - 1000 km (300 — 600 miles) is never accurate, since experience has shown that the first half-liter of oil (about 3/4 pint) is
consumed more rapidly than the remainder. '

The permissible oil consumption figure is up to 0.1 liter per 100 km (350 miles per Imp. pint, 590 miles per US quart).

Possible causes of excessive engine oil consumption:

. Running-in is not yet complete

. Leaks past valve guides

. Score marks resulting from piston seizure

. Piston rings incorrectly installed, broken or worn

. Too much clearance between valve stems and guides.

g oW =

Determining fuel consumption by the DIN (German Industrial Standard) 70030 test method

The machine’s carburetor and ignition settings' must be to standard specification.

The tire sizes must be as stated in the documents.

Tire pressures must be corrected if necessary to the specified values.

The brakes must be fully released.

The engine should have covered at least 7500 km (5000 miles) and be at normal operating temperature.

During fuel consumption testing the motorcycle should carry a weight halfway between the gross weight limit and the unladen weight,
Speed over the entire test route should be as uniform as possible, and three-quarters of the machine’s top speed.

However, the test speed must not exceed 110 km/h (6§ mile/h).

The test route should be as flat and dry as possible and 10 km (6.3 miles) in length. It should be traversed in both directions. Uphill and
downhill gradients of up to 1.5% (1 in 67) are permissible.

The air temperature should be between +10° C (50° F) and +30° C (86° F), and the wind velocity not more than 3 m (9.851ft) / 5.
The machine is to run on a brand-name grade of fuel in accordance with the manufacturer's specification.

The fuel consumption should be determined with a commercially available meter or by means of the following formula, adding 10% for

unfavorable circumstances.

Fuel consuymed x 100 ;
e = fuel consumption in 1100 km

Distance covered in km

Note: Fuel consumption in Imperial miles per gallon = 282.47

Gonsumption in 17100 km

Fuel consumption in US miles per gallon = 235.2

Consumption in liters/100 km

00-0/6 5.80 Addition



BMW N 60062.0 Bolts and Screws
' o e Head DIN  ptrength - Head DIN Ltrenglh
Description shape | No. |8 Description shape | No, |rating
Countersunk
33; 8.8 self-tapping screws @ 7982 | )
960 :(10.9 Oval-head o
Hexagon bolts O 961 ({12.9 self-tapping screws @ 7981 | )
70614 Oval-head countersunk @ 7983 | 1)
561 | 88 self-tapping screws
D | 8|zq o
Cheese-head screws 9121] 8.8 83
. - 6
© | gifhos Stud bolts g8 | 88
939
Button-headed screws @ 7986 | 4.8 940
Carriage bolts 603 gg gg 2) 4
: 4'8 Threaded pins @ 553
. c ) @D | 63|33 L 438 | 4.8
ountersunk screws @ —-— g'g Shoulder studs @ 427 | 58
@ 920 5..6‘ Winged screws ':O:’ 316 | 4.6
Oval-head screws 921 383 4.6
@ 7985 | 4.8 Screw plugs @ 910 561
4.8 7604 |
Oval-head countersunk @ 91 | 88 .
screws Hollow screws 7623 | 4 8
| €D | 7988 | 48 71436
Cheese-head
ol i scrows @ | 791 | Cap screws O | 3871 |56
i"e?ﬁg:ging ccrows O 76| Slotted plugs @ | 71022 | 5.69
Nuts
Stren L DIN  ptrengtd
Description shape Ell:l D:afinggm Description shape | No. rting
]| 557 |52
‘ 439 _5)”‘ Square nuts Q' 562 WD_2
8 986 | 8¢
- 785 104) Cap nuts - 1587 6—)2
934 | 3
Hexagon nuts 70851
Slotted nuts 6GHY
936 %g 70852
3870
70615 |8/104 Screw caps E@ 7606 [P~
70616 |[6G/8G4)
935 8/10 Knurled nuts é 466 5-2
Castellated nuts @ 937 ls/sG e 467
. all collar nuts
Wing nuts @ 315 |GTS Flat collar nuts El' 74361 |8/10
'} Case hardened steel, tempered file-hard, depth of case 0.1 ... 0.2 mm (0.004 ... 0.008")
) uptoM10: 4.8, fromMI12: 4.6
) uptoM 4: 5-2, fromM 5: 8and10 o
4 The stipulated strength characteristics deviate from the DIN specification
5) uptoM 8: 4D-2, for M 10: 55-2

5.82 Addition 00-0/7



10. Annular passage crankshaft main bearing and pressure relief valve
11. Pessure relief valve (opens above 5 bars)
12. Front big end bearing shell with outlets to right (13) and left (14)
Cylinder heads
13. Passage to right Cylinder head for rocker bearing and valve
stem lubrication)
14. Passage to left Cylinder head (for rocker bearing and valve
stem lubrication)
15. Passage (bore) in crankshaft to left big end bearing
16. Passage to oil pressure switch and rear main bearing
17. Passage (bore) in crankshaft to right big end bearing
18. Qil pressure switch
19. Return Oil flow through pushrod tubes to sump
20. Crankcase breather
21. Settling chamber for crankcase breather
22. Return bore in settling chamber, 1,5 mm dia

® Engine oil - circuit diagram

aN

Key to engine oil
Circuit diagram

. Oil Suction head in sump

. Risor Passage to oil pump

. Eaton System oil pump ) -

. Pressure passage distributor to n_'ncropll f_llter .

. Qilfilter ~ oil passage from out side o inside through filter
element (and thence through oil coc_;le_ if |n~stalled)

By pass valve — direct oil passage if filler is blocked

. Main pressure passage

. Annular passage in camshaft flgnge -

. Pressure passage to main bearing caps (lubrication of front

Crankshaft main bearing)

N =

©®~No®

00-0/8
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5.82 Alteration

Tightening Torque Survey

forR65and R65LS

Engine
Cylinder head nuts (in 3 steps: 15/25/35 Nm)
Connecting rod bolts

. Clutch housing (flyheel)

Nut for valve adjusting screw
Adapter for carburetor connection

Qil drain plug

Engine Electrical Equipment

Alternator rotor mounting screw
Spark plugs
Starter mounting bolts

Exhaust system
Spider nuts for exhaust pipes

Clutch
Clutch housing cover

Manual Transmission

Connection on engine

Connection on console. .
Output flange to transmission output shaft

Transmission cover to {ransmission case
Nut (wedge bolt) on kick starter lever

Qil filler plug
Qil drain bolt

Propeller Shaft
Twelve-sided head bolts

Front Wheel Fork

Fork bridge mounting bolts '
Absorberg mounting bolts in slide tube

Plug
Oil filler bolts
Oil drain bolts

Steering

Plug
Round nut

35+4
50+ 2
100 +5
20+ 2
50

30+5

25+ 2
20+ 5
475

200 + 20
20+ 2

33
19
221.5

22,5
31
26

40

40+5
35+5
80 + 10

80 + 10
no play

00-0/9
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Tightening Torque Survey
forR65and R65 LS

Continued:

Rear Wheel Drive with Swinging Arm

Nut on drive pinion

Threaded ring in final drive housing cover
Nuts for final drive housing cover

Oil level inspection plug on final drive housing
Oil drain plug on final drive housing

Shaft bolt of rear wheel swinging arm
Lock nut for swinging arm shaft bolt

Oil filler plug on rear wheel swinging arm
QOil drain plug on rear wheel swinging arm
Shock absorber rod to spring strut eye
Mounting nuts (twelve sided) for final drive
housing to rear wheel swinging arm
Spring strut mounting bolts

Brakes

Brake line to brake master cylinder
Brake line to brake caliper
Brake line to brake hose

Wheels and Tires

Friction torque of wheel bearings with front wheel axie nuts
tightened to specified torque

Stub axle nuts

Axle bolts

Nm

165
118
17.7
10
255
10+ 2
100 + 20
finger tight
15.7
38+2

47
35+5

8+2
8+2
12+ 3

0.15...0.30
48
17

5.82 Alteration



Standard Units of Measurement

Unit symbols Relati
Measurement old New elations .
Length m m 1 m = 1000 mm 1 km = 1000 m 1 um =0,001 mm
2
m m? 1m? =10° mm? 1 mm? = 0,01 cm?
Area am
3
m m? 1m? =108 cm? 1dm?® = 0,001 m®
Volume cbm
I I 11=1dm?
Ancl plain ° ° rad 1rad=1m/m=57° 1°=n/180 rad
ngle
solid °)? sr 1sr=1m?/m? (1°) = (7180)2 sr
Mass kg kg 1kg=1000g 1g=1000mg 1t=1Mg= 1000 kg
Density ka/m®>  |ke/m® | 1 kg/m? = 0,001 kg/dm> 1 kg/dm? = 1 kg/I
Imbalance kgm kgm 1 kgm = 1000 0600 gmm
Time sec s 1min=60s 1 h = 60 min
S
Ufsec | 1/s 1 U/min = 1/mi 1/min = 1/(60s)
Speed U/min 1/min min min
Velocity m/s m/s 1 m/s = 3,6 km/h
Acceleration m/s? m/s?
Force kp N 1N = 1 kgm/s? 1kp=981N
at 1 at = 1 kp/cm? = 0,981 bar = 98 066,5 Pa
Pressure kp/cm? | N/m?
(gas, liquid) mwWs Pa 1 m WS = 9 806,65 Pa = 9 806,65 N/cm?
Torr bar 1 Torr = 1,333 224 mbar
mmHg 1 mmHg = 133,322 Pa = 133,322 N/m?
, N/m* | 9 N/m? =1Pa
Mechanical load kp/mm? | Pa 1 kp/mm? = 9,81 N/mm?
N/mm?
Fnergy, Work, kem | 14=1Nm 1 kWh = 3,6 MJ 1 kpm = 9,81
eat value “Plh kWh | 1cal=4,1868
ca
Torque kpm Nm 1 kpm = 9,81 Nm
hp kW 1 kW =1000W 1TW=1Nm/s=1J/s
Power kpm/s Nm/s 1hp =736 W =75kpm/s = 632 kcal/h
keal/h 1 kW = 1,36 PS = 102 kpm/s = 860 kcal/h = 0,239 kcal/s
) dynamic P Pas 1 Pas = 1 Ns/m? 1P=0,1Pas=1g/ems
Viscosity
kinematic St m?/s 1m?/s=1Pasm?/kg 1 St=1cm?/s = 0,0001 m?/s
T deg. |°¢ 0°C2273,15 K
emperature QE K 1deg.= 1° K = 1 K = 1° C (temperature difference)
Electric current A A 1mA=0,001A 1 kA =1Q00 A
Electric voltage \ \ 1V =1W/A 1mV=0,001V 1MV =10V
Electric resistance Q Q 1Q2=1V/A=1/S
Magnetic flux M Wb, Vs | TWb=1Vs 1M=10"%wb
Magnetic flux density G T 1T =Wb/m? 16=10"*T
Magnetic field strength Oe Alm 1 A/m =1 N/Wb 10 e = 10%/47 A/m
Luminous intensity HK cd 1cd = 1,107 HK 1 HK = 0,803 342 cd
Luminance sb cdim? | 1sb=10% cd/m?
Density of light ph Ix 1 ph = 10* Ix

5.82 Addition
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Determining Engine Oil Consumption

Oil consumption measurements can be after motorcycle has been riden about 7.500 km (5.000 miles).
' This distance is required before the oil consumption will be steady.

Engine must not leak oil.

Drain engine oil at operating temperature.

Replace the filter cartridge.

Fill engine with new oil.
Ride motorcycle under normal conditions until oil level has dropped to lower mark on oil dipstick.

Difference between MIN and MAX marks = 0.85 liter.
If necessary determine oil consumption by measuring consumed volume by weight.

Permissible oil consumption: 0.1 Itr./100 km.

Possible Causes for Excessive Oil Consumption:

1. Breaking-in process not concluded.
2. Valve guides leak.

3. Pistons seized.

4. Piston rings installed wrong, broken or worn.

5. Excessive play between valve stem and valve guide.

Determining Fuel Consumption acc. DIN 70030

. Engine tuning and ignition timing') of motorcycle must conform with standard version.
Tire size must agree with data in vehigl.e’s registration papers.
Correct tire inflation pressure as specified.

Brakes released completely. .
Engine operated at least 7.500 km (5.000 miles) and at operating temperature.

For fuel consumption test motorcycle weight must be half that between maximum total weight and

curbweight.
The speed must be kept as constantly as possible and about
entire test stretch.

Testing speed, however, should not exceed 110 km/h. -
The test stretch chosen should have a level as possible surface, be dry and about 10 km long, which

must be driven in both directions.

Uphill and downhill gradients up to 1.5 % are permissible. ) . _
The air temperature must be between +10 and +30°C and the wind velocity may be maximum

3 meters per second. . . in ol
The motorcycle tank must be filed with commercial brand name gasoline as called for in plant

specifications.

%,ths of the maximum speed over the

. The fuel consumption is measured with a standard tester or by the following formula, whereby 10 % is

added to cover any unfavorable conditions.

Consumed fuel X 100 _ normal fuel consumption
Driven km

') See Specifications
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Engine Oil Viscosity Diagram
Depending on Outside Temperature

SAE 20 ]
SAE 30 |
: | SAE 40 |
U I
-30 -20 -10 0 10 20 30 40 50° C
i f i ) I | i i —
1 ] 1 1 1 | | l)
T T 1 T T T T
-20 ) O 20 40 60 80 100 1200 F
| ]
I I SAE 20W 50 ]
! ' SAE 20W 40
f SAE 15 W 50
] SAE 15W 40 |
SAE 10W 50 |
SAE 10W 40 ]
SAE 10w 30 ]
Application:

Brand name, heavy duty oil of API Classification SE or SF for internal combustion engines.
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10. Annular bore for crankshaft bearings and pressure
relief valve (11)

11. Pressure relief valve (opens above 5 bar)

12. Front crankshaft bearing shell with outlets to right (13)
and left (14) cylinder head

13. Bore to right cylinder head
(lubrication of rocker arm bearings and valve stems)

14. Bore to left cylinder head
(lubrication of rocker arm bearings and valve stems)

15. Bore in crankshaft to left conrod bearings

16. Bore to oil pressure switch and rear crankshaft main
bearing

17. Bore in crankshaft to right conrod bearings

18. Oil pressure switch

19. Qil returning through push rod protective tubes to oil
pan

20. Crankcase vent valve

21. Stabilizing chamber for crankcase vent

- Return bore in stabilizing chamber (1.5 mm dia.)

@ Engine Oil Circuit

Explanations for
Engine Oil Circuit

. Qilintake in oil pan

. Riser bore to oil pump

. Eaton oil pump

. Distribution bore to micro oil filter

. Filtering oil from outside to inside through filter
cartridge (with option continued flow through oil
cooler)

6. Bypass valve — direct flow when filter is clogged

7. Main pressure bore

8. Annular bore in camshaft flange
(2.5 mm dia. bore for camshaft lubrication)

9. Bore to crankshaft bearing caps _
(lubrication of front crankshaft main bearing)

OB~ N =

R 45, R 65 (1. 80) 00-0/17
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11 Engine

Specifications .
Specifications — 1981 models

11 00 039
11 00 050
11 11 050
1111 627
11 12 080
1112513
11 12 561
1112 621
11 14 060
11 14 651
1115101
1115101
1115111
11 21 001
11 21 531
11 22 000
11 22 000
11 24 000
11 25 000
11 31 061
11 34 504
11 41 000

5.82 Alteration

Compression —check

Engine —remove and install

Cylinder — remove and install

Cylinder — drill and hone )

Cylinder head — remove and mstall

Cylinder head — disassemble and assemble plus gri ndmg in valves
Valve guides — replace

Valve seat insert (one) — replace

Timing case cover —remove and install

Radial oil seal for crankshaft — replace

Engine vent hose —replace

Engine vent hose —replace ('81 mod. )

Check valve for engine vent — replace

Crankshatft — replace

Main bearing sleeves — replace

Flywheel —remove and install . . .

Clutch housing (flywheel) — remove and install (1981 models)
Connecting rod —remove and install X .
Piston — remove and install

Sprocket set — replace

Valve clearances — adjust

Oil pump — remove and install

Engine— —troubleshoot

.Page11- 0/

3

11- 0/19

11-00/
11-00/
11-11/
11-11/
11-12/
11-12/
11-12/
11-12/
11-14/
11-14/
11-15/
11-15/
11-15/
11-21/
11-21/
11-22/
11-22/
11-24/
11-25/
11-31/
11-34/
11-41/
1142/

1

3
1
2
1
2
3
3
1
1
1
2
1
1
3
1
3
1
1
1
1
1
3
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. Model

Testing Report for Crankshaft Main Bearing Play

(also refer to Service Information, Gr. Engine)

Chassis No.

Mileége

Order No. Encl. for GA No.
Measuring ;
Main Bearing Journals: ) Measure front main bearing journals V and rear main
V- [ "] bearing journals Hin directions a and b (each 3 times at
h» s L _ e same position), transmitting to planes Vv, Vh, Hv, Hh,
= with an external micrometer. This means 24 different
values which must be entered in the table below. Figure
' out mean values as shown below.
| P
H VYV -r-1e
hbol=-1--e
Measuring 2 Cross Mean Value of
a b " = . .
Plane A 4 Addition Main Bearing Journal
vv 6= A59,...mm
59 h = A59,...mm
’ H Y 6= A59,...mm
h 6= AB9, ...mm
Measuring
Main bearing Shells: Measure main bearing shells in directions, a, b
and c. Make marks on engine block and bearing
caps with a soft-tip pen as shown in the illustration.
Otherwise proceed as described above. This
means 36 different values which must be
entered in the table below. Figure out mean
values as shown below.
Measuring 4 a b Cross .o _ Mean Value of
Plane w Addition Main Bearing Shells
\
Vv h
60,0...
v
HY ]
Calculating Main -
Bearing Play: ¢ Nominal value = 0.020 . . . 0.065 mm
Measurd Values Bearing Shell Dia. Crankshaft Bearing Journal Dia. Bearing Play
minus = mm
v . .
V h mir)us = mm
v rnir:1us = mm
H mir'lus = mm
h . i
Date Signature of Tester
11--0/19
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Testing Report for Crankshaft Main Bearing Play

(also refer to Service Information, Gr. Engine)

‘ Model

Order No.

) Chassis No.

Encl. for GA No.

Mileage

Measuring

Main Bearing Journals: L

Measure front main bearing journals V and rear main

bearing journals H in directions a and b (each 3 times at
same position), transmitting to planes Vv, Vh, Hv, Hh,

with an external micrometer. This means 24 different
values which must be entered in the table below. Figure
out mean values as shown below.

‘ i
(A
DL- - -4
L_:_l A
. Measuring 2 a b Cross _ Mean Value of
Plane h 4 Addition Main Bearing Journal
v :6 AB9,...mm
59,... h 6= A59,...mm
Hv (6= AB9,...mm
h :6 AS59, ...mm
Measuring
Main bearing Shells: Measure main bearing shells in directions, a, b
and c. Make marks on engine block and bearing
caps with a soft-tip pen as shown in the illustration.
Otherwise proceed as described above. This
means 36 different values which must be
entered in the table below. Figure out mean
u values as shown below.
' Measuring 4 a b o Cross . g _ Mean Value of
Plane h 4 Addition Main Bearing Shells
v
Vv h
60,0... y i
H h
Calculating Main ‘
Bearing Play: L Nominal value = 0.020 . . . 0.065 mm
Measurd Values Bearing Shell Dia. Crankshaft Bearing Journal Dia. Bearing Play
v minus = mm
\ + +
h minus = mm
v mEmus = mm
H + +
h minus = mm
Date Signature of Tester
11-0/35
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11-0/40

Oil Filter Installation

Old Version: with paper gasket and steel washer

Paper gasket Steel washer

Outer tube

New Version: without paper gasket and steel washer, outer tube cringed

New Oil Filter with cemented straight-edge rings

Straight-edge ring

T TT—

e P /
ST RS ra Zrrr2Tr ,/
4
E NANNNNNN
—A-RE | Y N | A
ﬁ i Yo oo oo -
1

Old Oil Filter without seals

Ifanew oilfilter is installed instead of the old version, remove seals on base of filter chamber and on il filter cover.
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[

Bearing _clearances:

Main bearing

(o4
F f
r
R f
A
Real measure:
Main bearin
JournafJ a b Clearance Clearance
radial axialf
F- f
L
R f
r
Real measure:
Connecting rod Flstan i Bosting Piston pin Clearance
] a a
5 beormg Nr f = 1 = I
a a
Nr 2 — 2
Real measure:
Basic bore dia meter of big end bearing eye
Real measure: a b c

f

Nrl -

f

Nr2-,'J
Connecting rod with bearing Connecting rod

[ a b c weight *ﬁ
Clearance Clearance Clearance
b i | lpeea

adial axial Piston pin

Real measure:




11 00 039 Checking Compression of All Cylin-
ders

. 1. Unscrew spark plugs.

Check compression with a calibrated compression tester anda
fully charged battery, engine at operating temperature, throttle
twist grip turned to full throttle and at starter speed.

Important Beginning with 1981 Models:

Make sure ignition is interrupted (plug on ignition box — see
12 11 004—or connection on control unit), since otherwise ignition
coil could be destroyed.

| 2o : 248 82 11 010

Test sheet for compression recorder.
See Specifications for compression values.

ahrzeug
Kompressions

45007 9

O
- -

|| E8111 011

11-00/1
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11 00 050 Removing and Installing Engine

Remove and install exhaust assembly 18 00 020.
. Remove and install transmission 23 00 020.
Remove and install fuel tank 16 11 030.
Lower engine.
Disconnect right carburetor on cylinder head and place both car-
buretors aside above the battery.
Pull off spark plug end caps and place above frame.

|
Pull off multiple-pin plug on control unit.
Disconnect plugs (1) and (2).
Pull off multiple-pin plug on regulator (arrow).

i

Remove starter cover and disconnect battery positive wire on
starter (arrow).

[ | A ' 248 8111124

Move back engine, lift and incline to the right looking forward.
Finally lift engine out of frame.

. | - ' ’ 247 8111125
11-00/3
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1111 050 Removing and Installing Cylinder

Remove and install cylinder head — 11 12 080.
. Loosen cylinders with several knocks from a plastic hammer and

pull off from housing.
Note!

Be careful that pistons do not knock against engine block when
pulling off cylinders!

Always replace O-ring on cylinder base (1) and O-rings on upper
staybolts (2) each time cylinders are removed.

Use piston ring compressor, BMW No. 11 2910 (R 45) or 112905
(R 65), to guide in pistons.

248 7811.021

248 78 11 021'b

11-144




1111 527 Drilling and Honing Cylinder Bore
(no longer possible beginning with

1981 models!) .

Remove and install cylinder head — 11 12 080.
Remove and install pistons — 11 25 000.

Only perform those testing and repairing jobs described in the
preparatory procedures when actually required.

Cylinders can be ground in two steps.
Refer to specifications for oversizes.

Thermic conditions will not permit grinding to a third oversize.
Measure ground cylinders.

248 78 11 101 Checkpoint: cylinder base. Select oversize pistons to maich ground
cylinder size.

Refer to specifications for installed piston clearances.

582 Alteration
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1112080 Removing and Installing Cylinder
Head

Engine removed — 11 00 050, or installed.
Take off exhaust system when engine is installed.

Installation Note!
Insert both exhaust manifolds with cross tube into exhaust ports

prior to tightening the cylinder heads.

Unscrew cap nut and both nuts (arrows), and take off cylinder head
cover and gasket.

Disconnect intake line at cylinder head (only '80 models).

Remove both rocker arms after unscrewing 4 collar nuts from

ancher bolts.
Remove push rods.

] L R ™ y 2487811 023

Unscrew two hexagon nuts (arrows). .
Loosen cylinder head from cylinders by applying knocks from a

plastic hammer and pull off head from anchor bolts.

Installation Note for Cylinder Head

ad mounting Nuts of cold engine in three steps

or tightening sequence.
que values.

Tighten cylinder he
referring to sketch f
Refer to specifications for tor

5.80 Alteration 11-12/1




1112513 Disassembling and Assembling Cy-
linder Head/Grinding In Valves

Remove and install cylinder head 11 12 080.

Apply valve spring compressor, BMW No. 11 1 750, compress
valve springs, remove valve collets and pull out valve.

248 7811027 m

5 Check cylinder head for

a) cracks and damage on mating surfaces,

b) tightness of valve guides (figure) and valve seat inserts,

¢) wear on valve guides,

d) damage on surface of bearing surfaces and ball sockets,

e) radial play of rocker arms,

f) length of valve springs and force of same (see Specifications),
and

g) tightness of adapters for carburetor connection. If necessary,
install clean threaded inserts with Loctite No. 241.

Machining Valve Seats

Machine valve seat inserts in cylinder head with a Hunger valve
seatmachining tool. Seat angle: 45° 4 20, intake valve seat width:
1.5 mm (0.060"); for exhaust valve: 45°angle and 2.0 mm (0.080")
width. Chamfer of 15° faces combustion chamber; 75° inclination
faces intake or exhaust port. Seal seat should be close to largest

valve seat diameter.

Grind seat on valve to 45° 20' in a grinder. Max. permissible
grinding: up to 1 mm (0.040") valve head edge thickness. Ground
valve cones and valve seat insert ground with a Hunger tool do
not require grinding of the valves, but a leak test (gasoline poured
into valve chambers) has to be made after installation of valves.

11-12/2 5.82 Alteration



11 12 561 Replacing Valve Guides

Remove and install cylinder head 11 12 080.
Disassemble cylinder head, grind in valves 11 12 513.

Lower old valve guide at top to circlip and knock valve guides out

of warm cylinder head (240 . . . 260° C) toward the combustion
chamber with Special Tool BMW No. 11 1 760.

or

Heat cylinder head to 240 . . . 260° C (2 1/2 hours) and knock out
valve guide from combustion chamber with Special Tool BMW
No. 11 1 760.

Refer to Technical Data for oversize valve guides and standard
bores in cylinder head.

] 248 78 11 032

Knock new valve guides (see Technical Data) into warm (250° C)
cylinder head with Special Tool BMW No. 11 1 770. Cylinder head
should be placed on its side to prevent valve guides from sliding
in too far.

Ream out cold valve guide with a fixed valve guide reamer 7H7.

1112621 Replacing One Valve Seat Insert

Cylinder head removed — 11 12 080.
Disassemble cylinder head, grind valves — 11 12513,

If frequent machinging of the valve seats makes it necessary to
replace the valve seatinserts, remove (grind) valve seat insert with
Hunger tool without damaging the basic bore in cylinder head. Heat
cylinder head to 240 . .. 260° C (465 . . . 500° F) and install new
valve seat insert (see Specifications).

5.80 Alteration 11-12/3



1112513 Disassembling and Assembling
Cylinder Head and Grinding Valves

Remove and install cylinder head — 11 12 080.

Mount cylinder head on fixture, BMW No. 11 1 750, whizh is
clamped in a vise. Compress valve springs with valve lifter of this
fixture and remove set of cotters from spring retainer with a megnet
or scribe. Place both spring retainers and valve springs aside.
Remove cylinder head from fixture and pull out valves.

Check cylinder head for

a) cracks and damage on mating surfaces,

b) tightness of valve guides (figure) and valve seat inserts,

c) wear on valve guides,

d) damage on surface of bearing surfaces and ball sockets,

e) radial play of rocker arms,

f) length of valve springs and force of same (see Specifications),
and

g) tightness of adapters for carburetor connection. If necessary,
install clean threaded inserts with Loctite No. 241.

Machining Valve Seats

Machine valve seat inserts in cylinder head with a Hunger valve
seat machining tool. Seat angle: 45° + 20', intake valve seat width:
1.5 mm (0.060"); for exhaust valve: 45° angle and 2.0 mm (0.080")
width. Chamfer of 15° faces combustion chamber; 75° inclination
faces intake or exhaust port. Seal seat should be close to largest
valve seat diameter.

Grind seat on valve to 45° 20’ in a grinder. Max. permissible
grinding: up to 1 mm (0.040") valve head edge thickness. Ground
valve cones and valve seat insert ground with a Hunger tool co
not require grinding of the valves, but a leak test (gasoljn,e poured
into valve chambers) has to be made after installation of valves.

ey




1114060 Removing and Installing Timing
Case Cover

. Engine removed (11 00 050) or installed.
Remove and install alternator — 12 31 020.
Remove and install spark trigger — 12 11 060.
Unscrew nine socket head screws and three hexagon nuts.

Mount puller, BMW No. 11 1 800, at tapped holes for alternator
housing with three (M 5) socket head screws. Install pressure pad
for puller and pull off cover.

Attaching Timing Case Cover

Heat cover at seat of ball bearing to approx. 80° ¢ (175° F) and
position on engine.

Tighten socket head screws and nuts, starting from the center.
Settle grooved ball bearing by applying several knocks from plastic
hammer against bearing seat.

| IR T 248 78 111087

11 14 651 Replacing Radial Oil Seal for
Crankshaft

Remove and install timing case cover — 11 14 060.

Knock in shaft seal for alternator with a mandrel, BMW No. 11 1 850.

5.82 Alleration 11-14/1



1114151 Replacing Radial Oil Seal for
Crankshaft (Transmission End)

Pulling Out Seal: .

Remove and install flywheel or clutch housing 11 22 000.
Bearing race must be pulled off of crankshaft beginning with 1981
models” prior to pulling out shaft seal.

Apply puller, BMW No. 11 1 870 (arrow) from side and pull out
bearing race in conjunction with support, BMW No. 00 8 550.

Make approx. 5 cm long cut in lip of seal at bottom left.

Mount beam of puller, BMW No. 11 1 890, on engine block (right
top and left bottom).

Apply pulling spindle and insert eccentric tab through cutin seal up
to stop on thrust ring.

Tab should face down.
Turn nut clockwise, while holding on wrench surface with a

wrench, and pull out seal.

Pressing In Seal:
Mount beam of puller, BMW No. 11 1 890, on engine block (right
top and left bottom).

Place seal and pressure pad on impact mandrel, BMW No.
111 880.

Apply impact mandrel on engine block, screw spindle forward and
press in seal.

247 79 1 122 = .

5.82 Alteration

11-14/2



11 14 651 Replacing Radial Oil Seal for
Crankshaft (Alternator End)

. Remove and install timing case cover 11 14 060.

Install radial oil seal for front crankshaft journal with impact man-
drel, BMW No. 11 1 850.

| 248 78 11 038
11-14/3
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1115101 Replacing Engine Vent Hose

. Remove fuel tank — 16 11 030.
Unscrew starter cover and remove toward righiside. Loosen clamp
from vent housing with a screwdriver (arrow).

Pull out vent hose from air cleaner housing on left and right, and
pull off from vent housing.

@
1115111 Replacing Check Valve for Engine
Vent
Replace engine vent hose — 11 15101.
Unscrew two socket head screws and take off vent housing.
@
[

Check Valve (Engine Vent)

1 Circlip

2 Washer

3 Spring

4 Valve disc

5 Groove for spring pre-load (R 45, R 5)
6 Groove

7 Valve

248'78 11 041
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11 15101 Replacing Engine Vent Hose
(1981 Models)

. Remove fuel tank 16 11 030.
Remove air cleaner housing upper section.
Pull out filter cartridge 13 72 000.
Unscrew starter cover socket head screws and remove cover.
Unscrew clamp on vent dome (arrow) with ascrewdriverand push
back vent hose.

Pull T-adapter for crankcase vent out of air cleaner housing in di-
rection of arrow.
Press vent hose out of air cleaner housing.

E81 23 012
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1121 001 Removing and Installing Crankshaft

Remove and install timing case cover 11 14 060.
Remove and install sprockets 11 13 061.

Remove and install pistons 11 25 000.

Remove and install connecting rods 11 24 000.

Remove and install flywheel or clutch housing 11 22 000.
Unscrew mounting nuts on bearing cap.

Paosition engine upright. Screw two screws from puller, BMW
No. 00 7 500, in tapped holes of main bearing cap provided for
this purpose. Install pulling bar parallel to main bearing cap. Don’t
forget pressure pad for puller. Pull off main bearing cap.

Pull out crankshaft from engine block.

Lift both thrust washers off a locating pins with & screwdriver.

» =
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Measuring Crankshaft and Bearing Sleeve

Measure crankshaft thrust bearing journal with a micrometer
crosswise in two planes. .

Front plane.

Rear plane

Measure front crankshaft bearing only with installed bearing cap.

Note:
Heat engine block to 100 ... 120° C before installing bearing cap-
Let engine block cool down before measuring.

Important!
Main bearing play must be determined exclusively with help of the

“Test Report for Crankshaft Main Bearing Play” — see Specifica-
tions!

To press off the bearing cap (without crankshaft), place L
bearing mandre/, BMW No. 112720, (1) in the rear bearing.
Press off bearing cap with nipple, BMW No. 11 1 710, (2) and
pressing off bridge with spindle from Kukko 17 K (3).

11-21/2 582 Alteration



...and connecting rod bearing journals as described for crank-

shaft and bearing sleeve.
See Specifications for bearing play values.

.

5.82 Alleration
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1121 531 Replacing Main Bearing Bushings

Replace crankshaft 11 21 001.

Pressing Main Bearing Bushing Out of Crankcase:
Heatcrankcase to 100... 120° C and then place it over cylinder of
special tool, BMW No. 11 2 710, in such a manner that locating
pins for inner thrust washer engage in holes of cylinder provided
for this purpose. Press out bearing bushing in a manual press with
mandrel, BMW No. 11 2 700.

When pressing in, use aluminium part, BMW No. 11 2710, and a
piece of pipe to counterhold.

Heat crankcase to 100.... 120° C. Place aluminium pad from spe-
cial tool, BMW No. 11 2 710, on removing cylinder. Install crank-
case over fixture in such a manner that both locating pins engage
in holes provided in aluminium pad. Install new bearing bushing
that bearing bushing gap is located at top right as seen at clutch
housing end and oil bores of bearing bushing are positioned flush
with bore in housing at bottom left.

Install mandrel with plastic sleeve from special tool, BMW No.
11 2710,inbearingbushing. Make sure thatlocating pins protrud-
ing from crankcase extend into openings at periphery of mandrel
after pressing in the bearing bushing. The bearing bushing is sized

that it will be positioned back in the bearing bore of crankcase on
both sides slightly.

Replacing Main Bearing Bushing in Main Bearing Cap: i
Knock out locating pin for bearing bushing from inside to outside.
Heatbearing capto 100 ... 120° G and position on cylinder of spe-
cial tool, BMW No. 11 2 710. Press out bearing bushing in & ma-
nual press with mandrel, BMW No. 11 2700.

5.82 Alteration




Press new bearing bushing into bearing cap heated to 100 ...
120° C, that bearing bushing gap is located top left as seen on in-
stalled bearing cap and oil bores are positioned vertical. Offset
bearing bushing gap from vertical by approx. 26° (see arrows).

Clamp bearing cap in a vise fitted with soft jaws. Drill two additional
oil bores, pos. 1 and 2, in vearing bushing through both 3.2 mm
dia. holes already provided in bearing cap. Deburr holes inbearing

bushing carefully.

Lock bearing bushing! Drill a center in bearing bushing through the
4 H 8 locating pin hole in bearing cap with a 3.9 mm dia. drill bit.
Then drill through bearing bushing with 3.8 mm dia. drill bit (basic
ream size bore).

Do not ream through bearing bushing with hand reamer (4 H 8), to
prevent lockpin from moving in.

Deburr hole carefully.

Clamp bearing cap in a vise fitted with soft jaws. Drill two additional
oil bores, pos. 1 and 2, in bearing bushing through both 3.2 mm
dia. holes already provided in bearing cap. Deburr holes in bearing

bushing carefully.

5.82 Alleration
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E81 11 015

E81 11 062

Adjusting Axial Play of Crankshaft

See Specifications for table of thrust washers. To be able to adjust
axial play of crankshaft easily, it is recommended to place a red-
marked thrust washer on inside and outside of locating pins. Both
locating pins must have same amount of protrusion from crank-
case on clutch and crankshaft ends. Heat crankcase to straighten

or install locating pins.

Heat crankcase to 100 ... 120° C, mount on assembly stand and
position upright. Guide crankshaft into block carefully. Install
bearing caps and tighten bolts. Turn crankcase 180° C. Install

clutch housing (flywheel).
Remove and install clutch housing 11 22 000.

Return crankcase to horizontal position. Mount dial gauge holder,
BMW No. 00 2 500, on transmission flange of crankcase. Check

axial play.

Remove clutch housing and measure installed, red-marked thrust

washer with a micrometer.

|

Example:

Measured axial play 0.18 mm
Wanted axial play 0.12 mm
Difference 0.06 mm
Measured thickness of removed thrust washer 2.48 mm
Plus difference +0.06 mm
Required thrust washer thickness 2.54 mm

5.82 Alteration



Select a thrust washer, whose thickness is a close as possible to
the determined value and does not deviate from it by more than
+0.03 mm or —0.04 mm. Install thrust washer of determined
thickness on locating pins.

Press shaft seal into crankcase with special tool, BMW No.
11 1 890, used in conjunction with impact mandrel, BMW No.
11 1 880. Press in impact mandrel far enough, that it rests on the

thrust washer.

Note: ]
Place seal in oil about 2 hours before installing.

5.82 Alteration
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1122000 Removing and Installing Flywheel

1) Engine Remains Installed:
Remove and install transmission — 23 00 020.
Remove and install clutch — 21 21 000.

2) Engine Removed:
Remove and install engine — 11 00 050.
Remove and install clutch — 21 21 000.
Mount holder, BMW No. 11 2 800, on flywheel that crankshaft
will not turn when loosening the flywheel.

Unscrew the 5 mounting bolts and lift out flywheel carefully with
help from two screwed in bolts and do not cant, or pull off from
crankshaft stub with puller, BMW No. 112 810.

When installing, position piston at TDC and install flywheel cn
crankshaft stub that TDC mark can be seen in sight hole of case.
Install counterholder, BMW No. 11 2 800, in flywheel. Tighten thre
5 mounting bolts to specified torque, see Specifications.

The flywheel is mounted with stretch bolts, which must be installed
with engine oil coat.

Make sure that bearing surface of flywheel and face of crankshaft
are without oil (dry).

Check lateral runout of flywheel with dial gage (dial gage holder,
BMW No. 00 2 500). To take up axial play of crankshaft whle
checking runout of flywheel, position engine upright in assembly
stand. Apply pressure to center of crankshaft stub in installed staie.

5.80 Alteration
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11 22 000 Removing and Installing Clutch
Housing (Flywheel)
1981 Models

Remove and install clutch 21 21 000.

Mount holder, BMW No. 11 2 800, on clutch housing and unscrew
crankshaft bolts.

See Specifications for tightening torque.

Remove clutch housing (1) and steel washer (2).

i . E 8111013
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1124000 Removing and Installing Connecting
Rod

Remove and install engine — 11 00 050.
Remove and install cylinder head — 11 12 08C.
Remove and install pistons — 1125 000.

Only perform all testing and adjusting jobs described in the
preparatory procedures when actually required.

Position crankshaft at TDC for removal and installation of
connecting rod. Unscrew conrod bolts with a multiple socket
wrench. Remove connecting rod and cap together with bearing
shells.

Installation Note! Install both connecting rods, that locating pins
of connecting rods face alternator side.

Inspecting and Repairing: Measure connecting rod thickness at
thrust bearing with a micrometer. Refer to Specifications for

dimensions.
Both connecting rods of one engine must havs the same weight

or color code.
Check tightness and size of piston pin bushing.

Ifinside diameter of piston pin bushing has beenworn beyond wear
limits, press out piston pin bushing. Refer to Specifications for

dimensions.

5.80 Alteration
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E8111 075

E 8111076

E 8111 077

The piston pin should slide easily into a new bushing under thumb
pressure.

Measuring Connecting Rod

Install the bearing shells provided for testing in the connecting rod.
Take up connecting rod on a hardened and ground master man-
drel and tighten bolts. Master mandrel must not have radial play in
the thrust bearing bore. Push a ground and hardened master
mandrel, approx. 150 mm long, into piston pin bushing so that
mandrel extends from both ends by same amount.

Set up two v-blocks of same size on a calibrated measuring plate.
Place master mandrel with connecting rod in v-blocks. Position
connecting rod to be vertical with fixture. Use a stand-type dial
gauge on ends of master mandrel, to check whether piston pin
axis is parallel with thrust journal axis. Refer to Specifications for
information on checking parallel of connecting rods.

Check distortion of connecting rod. This requires that connecting
rod be again taken up in v-blocks and a support be placed under-
neath the piston pin eye, that there is approximately equal dis-
tance from the measuring plate to the center of the thrust bearing
bore and piston pin bore. Check connecting rod for distortion b.y
applying a dial gauge on ends of master mandrel. Refer to Specifi-
cations for max. permissible deviation.

5.82 Alteration



Press bearing shells into cleaned connecting rod bearing basic
bore.

[ 248 78 11 078

Give connecting rod bearing shells a light coat of Molykote Paste
G before installing.

248 78 11 079
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1125000 Removing and Installing Piston

Remove and install cylinder head — 11 12 C80.

Pull off cylinder from 4 anchor bolts. Be careful not to damage
piston when piston leaves cylinder. Install a piece of wood behind

the piston, between the anchor bolts, to profect the piston.

Lift out piston pin circlip by pressing a scribe or small screwdriver

into lateral groove. Press out piston pin with a standard tool or
mandrel, BMW No. 11 2 920.

Installation Note! Install piston that ,,vorn” (= front) on piston
crown faces forward. This guarantees correctinstallation of piston
with an offset axis. The piston need not be neated to install the
piston pin. Only use pistons of same weight classification in one

engine.

Install piston pin circlip in groove that one end covers lateral

groove well. Press center part of circlip into piston pin bore that
both ends of circlip come close together. Push circlip into groove
all the way with mandrel, BMW No. 11 2920.

Installation Note! Prior to installation of cylinder, clean cylinder
pase and cylinder sealing surfaces on engine block with nitro
thinner. Be careful not to pinch round cord seals on upper

staybolts.

5.80 Alteration
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Inspecting and Repairing: Measure cylinder bore with an internal
calipers, which is applied in piston pin direction and 90° lateral from
this point, 10 mm (0.394") from top, at center and bottom. The
ambient temperature should be 20° C (68° F). .

248 78-11 085 =

Measure piston diameter at piston skirt with a micrometer. Refer
to Specifications for measuring data.

248 78 11 086 |

Check end and

side clearances of piston rings with a feller gage. Refer to
Specifications for standard size and oversize cylinder bore
- diameters and piston diameters, as well as end and side clearances
- of piston rings.

248 78 11 088 ] '
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1131061 Replacing Sprockets

Engine installed or removed.

Drain oil when engine remains installed!

Remove and install engine — 11 00 500.

Remove and install spark trigger — 12 11 060.

Remove and install timing case cover — 11 14 060.

Remove chain guide rail (1) and chain tensioning lever (2). Open
chain lock (3) and take off chain.

Installation Note! Chain lock must be closed in-chain's direction
of movement. Position chain guide rail parallel to chain.

Pull off sprocket and bearing from crankshaft.
Puller, BMW No. 11 26 00, and pulling shell, BMW No. 11 26 06

(exchange against pulling shell with groove).

Installation Note! Heat sprocket to approx. 80° C (175° F).

Tive oy

/“.l“;n-; = ‘IHI.“
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(T e = 248 78 11 090

Pry off camshaft sprocket with two screwdrivers, or pull off with a
standard two-arm puller.

Installation: When installed the marks on both sprockets must
be aligned.

11-31A1
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11 34504 Adjusting Valve Clearance

. Unscrew cap nut and both nuts (arrows). Remove cylinder head
cover and gasket.

Adjust valve play between the valve stem and rocker arm with a
feeler gauge blade on a stopped cold engine. This requires
unscrewing the spark plugs and turning the engine with the
kickstarter or rear wheel after engaging a gear until the cylinder
being adjusted is at compression top dead center. 3oth valves
will be closed. If necessary, adjust the adjusting screw after
loosening the locknut. Then tighten locknut. Recheck valve play.
. See Technical Data for valve play.

-
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1141000 Removing and Installing Oil Pump

First Method: Remove and install engine — 11 00 050.
Pictures and text have been produced for this method.

Second Method: Remove and install transmission — 23 00 020
(engine remains in frame).

Remove and install clutch — 21 21 000.
Remove and install flywheel — 11 22 000.

Remove end cover from oil pump body after unscrewing the
four hexagon head screws.

Take out inner and outer rotors from body with wire hooks.

Inspecting:

Check play between outer rotor and pump body, see Specifications.

5.80 Alteration
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Check play between mating surface (pump body) and sealing
surface (rotor), see Specifications.

Check gap between inner and outer rotors, see Specifications.

When reassembling, make sure that O-ring in end cover is in
perfect condition.

When assembled, O-ring must be compressed so far that the end
cover rests flat against mating surface of pump body.

248 78 11 100 [ |
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Trouble-shooting — engine

Fault

Cause

Remedy

Loss of compression

Valve leaking or bent

Piston ring spring loading to weak,
ring gap too large

Piston rings broken

Regrind or renew

Check, renew if necessary

Renew

Low power output

Incorrect ignition timing
Float level too low

Air cleaner blocked
Fuel tap blocked

Tank vent defective

Check, adjust if necessary
Check and adjust if necessary
Renew element

Clean, check flow rate

Drill vent holes (see Sl)

Engine reluctant to start or will not
start at all

Valve clearances too low
Choke cannot be closed
Ignition timing incorrect
Breaker points gap too small
Contacts eroded

Spark plug gaps incorrect
Spark plugs wet

Check and adjust if necessary
Check choke setting

Check timing

Reset points

Renew

Reset

Dry out

Engine does not accelerate smoothly

Centrifugal ignition advance too
small or not working

Broken springs
Cam seized to shaft, shaft rusted

Spark plug gaps incorrect

Renew centrifugal governor

Renew springs
Free contact breaker cam

Reset

Engine starts, but immediately stalls

Break or short circuit at condenser

Renew condenser

Engine misfires — high fuel consumption

Defective ignition lead or spark plug cap

Defective suppressor resistors

Renew

Renew

Pre-ignition (pinking)

Incorrect ignition timing

Incorrect needle position at carburetor

Retime ignition

Reset needle to correct position

Qil pressure too low

Main bearing play excessive
Blocked oil suction head

Pressure relief valve stuck open

Measure crankshaft and bearings
Check, renew if necessary

Remove and repair valve

5.80 Addition
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12 Engine Electrical Equipment

Specifications < e e e e e e e .. . . . . . . . .Paget12-0s3
Specifications — 1981 models O P~ 0 1 4
1211 004 |Ignition timing — adjust . . . e 2 VA
1211 004 Ignition timing — adjust (1981 models) T P P
1211 060 Ignition trigger —remove andinstall . . . . . . . . . . . . . 12-11/5
1211 141 Points—replace . . . . . . . . . . . . . . . . . . . . 12-11/6

Ignition — troubleshcot . . . e e Vi

Ignition — troubleshoot (1981 models) B -2 R VA
1213 100 Ignition coil (one) —remove and install . . . . e e e o123
12 13 100 Ignition coil (double) — remoye and install (1981 models) e e o .. 121373
1214010 Control unit —remove andinstall . . . . . . . . . . . . . . 12141
1214 025 Cooler—remove andinstall . . . . e e e e e e 12141
12 31 009 Alternator, diode carrier and regulator— check e e e e e e oo 12-381N
1231019 Alternator with regulator —quicktest . . . . . . . . . . . . . 123172
1231020 Alternator—removeandinstall . . . . . . . . . . . . . . . 123172
1231 689 Statorcoilandrotor—check . . . e e e e e e e ... 12-81/8
1232 000 Regulator and alternator — remove and lnstall e e e e e e ... 12-31/4

Alternator—troubleshooting . . . . . . . . . . . . . . . . 12-81/5
1241 009 Starter in motorcycle —check . . . . . . . . . . . . . . . 1241
1241020 Starter—removeandinstall . . . . . . . . . . . . . . . . 1241
1241 513 Starter—disassembleandassemble . . . . . . . . . . . . . 124173
1241541 Carbon brushes —replace . . . . . . . . . . . . . . . . 1241/4
1241602 Starter—overhaul . . . . . . . . . . . . . . . . . . . 1241/

1241701 Fieldcoil—replace . . . . . . . . . . . . . . .« .« o . . 12-41/6
Starter — troubleshoot e e e e e e e e 12-41/7

5.82 Aiteration
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1211004 Adjusting Ignition Timing

Take off engine cover after unscrewing both socket head screws
(arrows).

Unscrew slotted head screw on distributor cap and take off cap.

Unscrew spark plugs and turn engine clockwise (opposite forward
direction) with socket head screw for rotor.

[
Contact breaker arm (hammer) must lift fully.
Check 0.40 mm (0.016") point gap with a feeler gage.
If necessary, replace points — 12 11 141,

|

7.78
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248 78 12 017

Adjusting Point Gap: Loosen screw (arrow). Place tip of screw-
driver in slot of point carrier (1) and adjust point gap by turning
against anvil (2).

Tighten screw.

Recheck point gap or dwell angle (only with dwell angle tester).
Refer to Specifications for point gap or dwell angle.

Checking Ignition Timing: Connect stroboscope lamp to battery
and ignition lead. Start engine and increase speed to 3500 rpm.
When aiming stroboscope lamp at flywheel, white point ,,Z" must
appear in sight hole (full advance ignition).

To check the ignition control curve, turn setwheel on stroboscope
lamp until ,, TDC™ mark can be seen. The actual ignition angle can
now be read from scale on stroboscope lamp.

Refer to Specifications for ignition angle data,

With engine running at idle speed (950 % 150 rpm), center white
stripe mark ,,S” on flywheel must align with sight hole mark (2)-
If stripe is below center (1), ignition is adjusted too late, and if
above center (3), too early.

Adjusting Ignition Timing: Engine running. Loosen socket head
screws of spark trigger (arrows). Turn spark trigger in direction of
engine rotation to retard or in opposite direction to advance
ignition timing. (Crankshaft and camshaft turn in same direction.)
Tighten screws again.



1211060 Removingand Installing Spark Trigger
Remove engine cover.
Pull off flat female plug (1). Unscrew socket head screws (2) and

pull out spark trigger from timing case cover.

Note! Never disassemble spark trigger; always replace entire unit.

& 248 78 12

Replace seal (arrow) each time spark trigger is removed.

[ 248 78 12 023
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248 78 12 019

248 78 12 020

1211141 Replacing Points

Remove engine cover after loosening the socket head screws.

Unscrew slotted head screw on spark trigger cap and remove cap
(arrow).

Unscrew the two slotted head screws (arrows) for support bracket
and remove bracket.

Unscrew fillister head screw (1), pull off flat female plug (2) and
pull out entire contact breaker point.




12 11 004 Adjusting Ignition Timing (Static)

1981 Models
. Caution!

This motorcycle is equipped with a high voltage transistor.
coil ignition system (TCIl). Touching power carrying paris of
system while engine is running is very dangerous!

Unscrew both socket head bolls (arrows) and take off engine
guard.

0 A 248 78 12 010

Disconnect 3-pin plug (arrow) and connect ignition tester, BMW
No. 12 3 650, on ignition box.

Note:
Remove wire clamp of plug connection.

Unscrew spark plugs and crank engine clockwise (opposite ‘or-
ward direction) on socket head bolt for rotor.

Center white stripe of flywheel mark “S" must be aligned with in-
spection hole mark on engine block (second figure, page
12-11/2), when diode on ignition tester comes on. Turn ignition
box accordingly as shown if necessary.

Turned clockwise ignition timing retarded.
Turned anticlockwise = ignition timing advanced.

582 Addilion 12-11/3
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Checking Ignition Timing (Dynamic)

Connect stroboscope lamp on battery and ignition wire. Start en-
gine and boost speed to 3500 rpm. When aiming stroboscope
lamp at flywheel, white dot “Z” should appear in the inspection
hole (full advance ignition). To check the ignition control curve,
turn setwheel of stroboscope lamp until “TDC"” mark appears. The
actual ignition angle can now be read from scale on stroboscope
lamp.

See Specifications for ignition angle values.

When engine is running at idle speed (950 = 150 rpm), the white
stripe or white dot of flywheel mark “S" must be aligned with the
inspection hole mark (2). If mark is seen below center, ignition
timingis too late, and when above center, ignition timing is too ear-
ly.

5 82 Addilion



1211 060 Removing and Installing Ignition
Trigger

Remove engine guard.

Pull off flat female plug (1), unscrew socket head screws (2) and
pull ignition trigger out of timing case cover. (1) not applicable be-
ginning with 1981 models.

Note:
Never disassemble ignition trigger — only replace as anassembly!

] 78 12 022

Replace seal (arrow) each time ignition trigger is removed.

] 248 78 12 023

5.82 Alteration 12-11/5



1211141 Replacing Points
Remove engine cover after loosening the socket head screws. .

Unscrew slotted head screw on spark trigger cap and remove cap
(arrow).

8 78 12 018 [

Unscrew the two slotted head screws (arrows) for support bracket
and remove bracket.

248 78 12 019 [ |

Unscrew fillister head screw (1), pull off flat female plug (2) and
pull cut entire contact breaker point.

248 78 12 020 [

778
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Troubleshooting Ignition System

. Condition Cause Correction

Engine will not start or stops Points burnt or dirty Replace points

Engine power drops Dwell angle incorrect Adjust dwell angle

Engine will not pick up speed No centrifugal control Check or replace centrifugal governor

Engine starts, but stops again Break or short in capacitor Replace capacitor

Engine misfires — high fuel consumption Ignition lead defective Replace ignition lead
Spark plug end cap defective Replace spark plug end cap
Resistors defective Replace resistors

12-11/7
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Troubleshooting Ignition System (1981 Models)

Starter turns, but engine does not start; fuel system
okay

yes

Connect voltmeter between ignition coil term. 15 and
ground. Turn ignition on. Voltage should be same as
battery voltage.

yes

b o

Check voltage drop. Pull off wire on ignition coil term. 1.
Then connect term. 1 with ground (max. 1 min. due to
danger of overheating ignition coil). Max. voltage drop
betw. battery + and ignition coil term. 16 = 1.5 V.

yes

Check power supply to control unit.

Push back cap on plug (do not pull off plug). Check voltage
on term. 4 against term. 2. Voltage should be same a bat-
tery voltage with ignition on. Voltage value okay?

Break in connecting wire.
Eliminate break.

Check wires and connections of ignition lock, emer-
gency off switch, ignition coil and control unit including
ground wire for voltage drop.

Eliminate defect.

Check power supply to spark trigger. Turn ignition off.
Connect volimeter on control unit plug term. 5 and 3. Vol-
tage should be at least 5 V. Voltage value okay?

yes

882 Addition

no
no
no Ay
»
. no

Check wires from ignition lock to control unit for breaks.
Check 3-pin plug of ignition wire harness on main wire
harness, repairing if necessary.

Pull off 7-pin plug on control unit. Pull term. 5 wire out
of plug and reconnect plug. Connect ammeter (range
in mA) on disconnected term. 5 wire and control unit
plug term. 4. Turn ignition on. Replace control unit
when measured current is between 3 and 20 mA.
Replace magnetic barrier when measured current is
less than 3 mA or more than 20 mA.

e i)



Check resistance of ignition coils:
Single coil:
Primary 0.67 — 0.77 ohm
between term. 15 and 1.
Turn ignition on. Check control unit function. Disconnect ) Secondary 8.7 — 5.3 k-ohms
spark trigger. Hold center pin of 3-pin plug from wire ——#| between term. 15 and 4.
harness on ground briefly several times. Each ground Double coil:
contact should produce a spark on spark plug. Primary 1.15 — 1.32 ohms
between term. 15 and 1.
Secondary 7.5 — 9.15 k-ohms
between term. 4a and 4b.
Resistance values okay?
yes no
b
Replace ignition coil.
yes
, Check ignition leads and spark plugs.
Parts okay?
yes no
| Repair high voltage parts. I
—QI Replace control unit. J
L 4
Check contact of 3-pin plug (ignition trigger) for moisture no Clean plugs and plug receptacles.
or strong oxidation. Check insulating hose for damage.
yes
Check function of ignition trigger. Turn engine until mag-
netic barrier is in mask opening. Voltage on control unit
plug term. 6 against 2 must be same as/less than 0.4 V o Magnetic barrier defective.
with ignition on. ——#| Replace.
Voltage value okay?
yes
: no
Check trigger rotor for cracks or breaks. Replace laniion box ]

Rotor okay?

yes

Check ignition timing.
Timing okay?

Ignition system is okay!

T2=dil/illo

o

Adjust ignition timing.

Ifignition timing ,,jumps’” when checking with a strobo-
scope lamp, check centrifugal control and drive dog of
ignition box.

Repair or replace if necessary.

5.82 Addition
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Parts of Hall Sensor:

1" Mask rotor with openings
2 Mask

3 Magnetic barrier

4 Guide

5 Clearance

6 Three-wire sensor lead

Important!

Control unit switches off again 5 seconds after switching in on the
ignition lock. The ignition lock must be turned off and on again for
testing on terminal 1.

12-11/11



1213100 Removing and Installing One
Ignition Coil

Remove and install fuel tank — 16 11 030.

Disconnect battery’s ground wire at transmission.

Pull off wires from terminals ,,1" and ,,15", as well as high tension
wire from ignition coil.

Unscrew mounting screws with a socket wrench.

Installation Note! Don't forget the ground connection at front
ignition coil mounting point.

12-13/1



1213 100 Removing and Installing Double Igni-
tion Coil
1981 Models

Pullignition leads (arrows) out of ignition coil and also pull off wires
on terminal 1 (1) and 15 (2).

Unscrew mounting screws (arrows) for double igniton coil and
take off ignition coil.

& A2 Adeitinn
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1214 010 Removingand Installing Control Unit

Remove and install fuel tank 16 11 030.
Pull off multiple-pin plug on control unit.

Remove and install regulator for alternator 12 32 000.
Unscrew mounting bolts (arrows) of control unit and take off con-
trol unit.

Installation:
To avoid corrosion and consequently poor thermal transition, coat
. mating surfaces between control unit and cooler with Curil K2,

1214 025 Removing and Installing Cooler

Remove and install fuel tank 16 11 030.
Remove and install control unit 12 14 010.
Unscrew cooler mounting bolts and take off cooler,

. [ | 4 248 8112 052

12-14/1
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1231 009 Checking Alternator, Diode Carrier ] RANER A
and Regulator Cutout 2o Anlafrglais xur Ladekontrole

2um Anlasseru Battene  8./30) -

: .
] Regler
¥

D.
The pictures shows the layout of the alternator, diode carrier and = ﬂ_j
regulator. :

W R 3

Important! Only disconnect wires between the battery, alternator
and regulator when engine has been stopped. If battery is charged
in motorcycle with a battery charger, disconnect plus and minus
leads from battery. i UL P LR

7 S O ¥

A
A

The battery charge indicator lamp is used for initial exciting of
alternator.

To check regulator, pull off B + (black wire) from diode carrier with
engine stopped. Connect voltmeter between B+ and D—. Start
engine. Voltage should be 13.5 . . . 14.2 volts shortly after the
beginning of regulation.

To check the charging current, install an ammeter (range: 15 . . .
20 A) in line B+. Turn on electrical equipment or connect a
rheostat, allowing loads up to 13 amperes, parallel to battery.

Run engine at 4000 rpm. Adjust max. amperage on rheostat.
Read regulating voltage at load from voltmeter. Refer to
Specifications for values.

The voltage difference can be measured direct between D+ and
B+ with a voltmeter (range: approx. 3 V). A difference in voltage
up to 0.5 V means a defect in the regulator. The defect will be in
the diode carrier when difference in voltageis1.5. . . 4 V.

12-31/1
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1231019 Fast Testing Alternator with
Regulator

Fuel tank removed — 16 11 030.

Test should only be made when battery charge indicator lamp is
on continuously while engine is running.

Pull off multiple plug from regulator with engine stopped. Bridge
blue wire D+ and blue/black wire DF.

Start engine and run at approx. 1000 . . . 2000 rpm. Regulator is
defective, if battery charge indicator lamp goes out immediately.

Alternator is defective, if battery charge indicator lamp glimmers
or continues to burn bright.

1231020 Removing and Installing Alternator

Engine removed (11 00 050) or installed.
Take off engine cover after unscrewing the 3 socket head screws.

Pull off three-pin flat male plug from pole housing. Pull up carbon
brushes a little and hold in this position with springs.

Unscrew the three socket head screws from pole housing and
remove pole housing.

~1
~
@




Unscrew rotor mounting screw and press off rotor from end of

crankshaft with special tool, BMW No. 12 3 600.

1231212 Overhauling Alternator

Remove and install alternator — 12 31 020,

Unscrew 2 nuts from inside of pole housing. Pull off brush holder
with carbon brushes. If carbon brushes have to be replaced, be
careful that solder does not run into copper leads when soldering
(arrow).

Install insulators on staybolts of brush holdar,

Install brush holder in pole housing, not fergetting the insulating
washers.

1231689 Checking Field Coil and Rotor
Overhaul alternator — 1231 212,

Check ground of field coil with 40 V AC, making 3 measurements.

Check resistance between phase outlets alternately. Refer to
Specifications for values.

248 7812 031

12-31/3



TR Check ground of removed claw-type rotor with 40 V AC.

Check exciter coil with ohmmeter.

12 32 000 Removing and Installing Regulator
Cutout

Remove fuel tank — 16 11 030.
Disconnest ground wire from battery. Pull off plug (arrow) and
remove regulator after unscrewing both socket head screws.

7.78
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Trouble-shooting — alternator

Fault

Cause

Remedy

Noise from alternator

Carbon brushes squeaking

Skim sliprings, renew carbon brushes

Telltale lamp glows at half intensity
when engine is running

Poor cable contact
Defective regulator
Defective carbon brushes

Defective rectifier diode, or short to
earth (ground)

Short to earth (ground) in stator
Partial short to earth (ground) in rotor

Check cables and connections
Renew regulator

Renew carbon brushes

Renew rectifier diode

Renew stator
Renew rotor

Battery emitting large
amounts of gas

Poor contact between regulator
and alternator

Check cable connections between
regulator and alternator

Telltale lamp burns at half or full
intensity when engine is running

Defective regulator

Break or short-circuit in supply leads
Defective carbon brushes

Defective rotor winding

Break in exciter circuit

Diode or diode board defective

Short to earth (ground) at cable D+/61

Renew regulator

Check cables and connections
Renew carbon brushes
Renew rotor

Check cable connections

Check diode and diode board, renew
if necessary

Rectify short or renew cable

Telltale lamp does not come on when
engine is started

Defective bulb

Break in cable 61

Install a new 3 Watt bulb
Rectify break

Telltale lamp does not come on when
engine is stopped but ignition
switched on

Defective bulb

Battery flat

Battery defective

Cable detached or defective
Defective regulator

Short circuit at positive diode in
alternator

Worn carbon brushes

Oxide coating on sliprings,
break in rotor winding

Install a new 3 Watt bulb
Recharge battery

Renew battery

Renew cable or tighten terminals
Renew regulator

Disconnect charge cable at once to
avoid flat battery; have alternator
repaired

Renew carbon brushes
Have alternator repaired

5.80 Alteration
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1241009 Checking Starter in Motorcycle

Check battery charge condition, see Specifications for values.
. ] ,------l:v\]-‘.....

Engage 5th gear and operate brake pedal for testing. Operate £
starter 2 to 3 seconds. Starting voltage must not drop below 8 volts
with load and should be identical in voltmeter positions 1 and 2. If
not, ground connection on engine or battery is insufficient. Also
read power input on ammeter; see Specifications.

[ e -

[ |
Important!
Should engine stall with gear engaged, it is possible to restart ) Anlasserkontakt 15
engine without disengaging gear by pulling the cluich.
Anlafirelais T\T
1 LIH Leerlauf-
|30 kontrolle
| 1 85 L -
. y
- 86115 E
| 67
m m
= Al g—g L_[__. °
T Kupplungsschalter = .ef]rlialufkontroll-
. schalter

1241020 Removing and Installing Starter

Disconnect ground from battery.
Remove starter cover toward right side after unscrewing both
socket head screws.

Disconnect engine vent hose on vent dome and pull out of air
cleaner housing.

Beginning with 1981 models, remove air cleaner housing upper
section and air filter cartridge.

) RERET

5 82 Alteration 12-411
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Disconnect wires (arrows) from starter.

248 78 12641 [ |

Unscrew rear starter mounting screws (arrows).

Take off engine cover after unscrewing both socket head screws.

248 78 12 045 |

Unscrew hexagen head screw (arrow) with a socket wrench.

2487812046

7.78




Remove engine vent hose — 11 15101.

Remove starter from guide forward.

1241 513 Disassembling and Assembling
Starter

Remove and install starter — 12 41 020.
Unscrew wire for exciter coil.

Detach solenoid.
Disengage connecting lever.

Take off dust cap.
Remove lockwasher, shim and seal.

Unscrew pole housing screws.
Pull off cap.

Installation Note! Take up armature axial play, see Specifications.
Check commutator bearing.

Lift out plus carbon brushes and remove carbon brush holder,




12-41/4

Detach pole housing from drive bearing.

Unscrew bearing bolt for connecting lever.
Pull out armature with connecting lever.

Press back thrust ring.
Remove circlip.
Pull off starter gears.

Installation Note! Coat threads and engaging ring with Bo
Ft 2 v 3 silicone grease. i

Pull thrust ring over circlip.

1241541 Replacing Carbon Brushes

Disassemble and assemble starter — 12 41 513.

iter coil
Unsolder old and solder new carbon brushes at exciter
carbon brush holder,

i irst.
Installation Note! Washer (1) on armature, insulator (2) firs

sch

and

7.78




1241602 Overhauling Starter

ks
Disassemble and assemble starter — 12 41 513, i
Check armature and field coil with a 220 volt test lamp. Touch test

prods against commutator and set of plates. Lamp comes on if
grounded; replace armature.

Install ammeter (range: 60 amps) in circuit and touch out
commutator from plate to plate briefly. Test voltage: 2 .. . 4 volis.
Instrument needle deflection should be equal between separate
plates.

Serious deviation indicates a break; replace a defective armature.

[ |
Check exciter coil for ground.
Replace burnt or melted coils.
[ |
Finish grind commutator. -

Commutator diameter (A) must not be less than 33 mm (1.299").

7.78 12-41/5



Undercut commutator plates and remove cut burrs with emery
cloth. Insulation should be 0.5 mm (0.020") deeper than plates.

Press out bushing, if worn.

Installation Note! Prior to installation, soak new bushing in engine
oil for at least 1/2 hour. Press in flush.

|
1241701 Replacing Exciter Coil

Disassemble and assemble starter — 12 41 513.

Mark position of pole shoes for reinstallation in same position.
Unscrew the four pole shoe screws. Remove pole shoe and exciter
coil from pole housing.

Installation Note! Align pole shoe to be parallel with longitudinal
axis before tightening pole screws to final tightness.

Place paper insulating strips between exciter coil and pole
housing.



Fauld finding on starter

Fault Test method Remedy
Starter fails to turn when starter button Switch on light.
is operated a) Light does not burn. a) Measure battery voltage.
Battery dead. Recharge battery.

Battery feed interrupted.

b) Light bums, becoming gradually
dimmer as starter is actuated.

c) Light burns but extinguishes immedia-
tely starter is actuated.
Oxidized battery terminals or earth
cannection.

d) Light burns normally.
Bridge terminals 50 and 30 on the
starter.
The starter turns.
Ignition/starter switch defective or
input leads interrupted.

e) Light burns normally.
Sclenoid switch actuates, starter fails
to turn. Bridge with an appropriate
lead from the battery positive pole to

teminal 30 on the starter. Starter turns.

Salenoid switch contact fouled or
scorched.

Check battery leads and terminals.
b) Recharge battery.

c) Clean battery terminals or earth
connection.

d) Replace ignition/starter switch, remedy
interruption.

e) Replace solenoid switch.

Starter fails to turn when lead is run
direct from the battery positive pole
to terminal 30.

a) Brushes too short.
b) Brushes jamming.
¢) Inadequate brush pressure.

a) Replace brushes.
b) Release jamming.
¢) Replace thrust springs.

Starter turns too slowly, fails to turn
engine over.

c) Commutator fouled.
b) Faulty armature or energizer coil.

a) Clean commutator.
b) Repair starter.

Starter runs at high speed but engine
does not turn or moves only in jerks

a) Drive pinion defective
b) Flywheel gear ring defective

c) Drive pinion not engaging;
dirty or damaged spiral track

a) Renew drive pinion
b) Renew flywheel gear ring
c) Have starter repaired

Drive pinion does not engage and starter
runs at high speed

a) Very dirty drive pinion
b) Defective coil spring in solenoid switch

c) Badly damaged teeth on flywheel
gearring

a) Clean drive pinion bearings
b) Renew solenoid switch
c) Renew gear ring

Drive pinion engages but starter does
not turn engine over

a) Roller freewheel in drive pinion
is slipping

a) Renew drive pinion

5.80 Alteration
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13 Fuel System

Specifications
Specifications — 1981 models
Specifications — 1983 models

13 00 004
13 10 004
13 10 009
13 10 100
13 10 370
13 23 021

13 23 061
13 23 080

13 72 000
1372130

5.82 Alteration

Engine idle speed and fuel/alr mlxture adjust

Fuel level — check and adjust

Carburetor — clean .

Carburetors, left and right — remove and mstall

Choke housing — remove and install

Cold start control cable (handlebar end) remove and mstall
(1981 models)

Cold start control cable (carburetor end) - remove and mstall
(1981 models) . .

Cold start control lever — remove and mstall (1981 models)

Air filter cartridge — remove and install

Air cleaner — remove and install (1981 models)
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1300004 Adjusting Engine Idle Speed

Adjust idle speed with engine running and having operating
temperature, and with throttle twist grip shut.

Refer to Specifications for idle speed.

Adjust accelerator cable play to 4 mm (0.157") provisionally, to
prevent throttles from catching on cables.

Note:
The carburetors have sometimes been detached and turned to the
side for more clarity in the pictures.

Adjust accelerator cables to basic position. Adjust choke cables
that choke levers (arrow) are pressed to their final position when
choke control is switched off.

Adjustidle mixture control screw 1 and throttle stop screw 2 of both
carburetors to basic position. This means tightening idle mixture
control screw fully and then unscrewing it by the specified number
of turns, see Specifications. Tighten throttle stop screw until it just
touches stop of throttle lever, then tighten screw by one more turn.

Use tester, BMW No. 13 0 700, to synchronize the carburetors.
Unscrew plug (arrow) in tester connection bore and push on rub-
ber hose from synchronizer.

Synchronize carburetors by tightening throttle stop screw and idle
mixture control screw alternately.

If engine speed is still not within range of 800 to 1100 rpm), decrease
orincrease speed by turning both throttle stop screws anticlockwise
or clockwise uniformly. Make final adjustment with idle mixture
control screw!

5.82 Alteration

E81 13 013

248 81 13 014
13 001



To adjust the accelerator cables, increase engine speed slightly

with the throttle twist grip and check speed of each separate

cylinder by pulling off the spark plug connectors alternately. Adjust

accelerator cables with adjusting screw and counterlock with .
hexagon nut (arrow).

Never run engine of stationary motorcycle without cooling for more
than 10 minutes!

E8113.015 [}

13-00/2 5.82 Alteration



1310 004 Checking and Adjusting Fuel Level

Shut fuel valve and remove float housing on carburetor. Push up
float with finger and open fuel valve. No fuel should run out. Lower
float slowly. Fuel should start to run out when shaped edge of float
is parallel to carburetor housing lower edge as illustrated.
Bend tongue on float suspension accordingy when fuel outlet is
too early or too late.

1310009 Cleaning Carburetors

Remove and install left and right carburetors 13 10 100.

Remove dome cover, piston with diaphragm, main jet carrier,
main jet, needle jet and atomizer. Clean all parts in clean gasoline
and dry jets and bores with compressed air.

5.82 Alleration

13—10/1
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Pos. 2 = Right choke/carburetor housing

1310100 Removing and Installing Left and
Right Carburetors

Detach or unclamp choke and accelerator cables.
Loosen straps on cylinder side and on air lines.
Push back rubber sleeve on air cleaner housing,
First take off air line and then carburetor.

1310370 Removing and Installing Choke
Housing

Remove and install left and right carburetors — 13 10 100.

Loosen the 4 oval head countersunk screws and take off choke/

carburetor housing with rotary valve and gasket.
Don't mix up left and right choke/carburetor housings!

Pos. 1 = Left choke/carburetor housing



1323 080 Removing and installing cold start
control lever (1980 models)

Press out plastic cover with a small screwdriver, unscrew
mounting bolt and remove.

|
Take off lever, guiding cable through slot in housing.
Installation:
Tabs of washer must fit in slots of housing (arrows).

[ |
Disconnect cable at lever.
Installation:
Make sure catch plate fits properly. (amow)

|

1.80 Addition

247 80 13 35

247 80 13 36

247 80 13 37

13—-23/1



1323 021 Removing and installing cold start
control cable (front) — 1980 models .
Remove and install cold start control lever 13 23 080. Unscrew

locknut of adjusting screw (1) on branch and tighten adjusting
screw fully.

247 80 13 38 [}

Turn sleeve of branch (1), holding the knurled part (2) tight.
Disconnect cable at branch (arrow).

1323 061 Removing and installing cold start

control cable (carburetor) —
1980 models

Unscrew locknut of adjusting screw on carburetor and remove
screw (arrow) from carburetor housing.

Disconnect cable at lever (1) of cold start control.

Disconnect cable at branch as described in 13 23 021.

247 80 13 40 "

13-23/2 1.80 Addition




1372000 Removing and Installing Air Cleaner
Filter Cartridge

. Remove and install fuel tank — 16 11 030.

Take off choke cover toward right after unscrewing both socket
head screws and pull out engine vent hose from left half of air

cleaner housing.

Loosen clamps from left air line (arrows) and remove air line after
pushing back rubber sleeve (1).

Unscrew fillister head screw (arrow) from left half of air cleaner
housing and pull off housing shell.

Remove filter cartridge.

. ] n I 048 78 18 022
183=-72/1




1372000 Removing and installing air filter
cartridge (1980 models)

Press off mounting clips with a screwdriver.

Pull qut plate filter and push in the new filter. Mount air cleaner
housing cover with clips again, making sure that fitter fits properly.

1.80 Addilion

' 2478013 028

13-72/1
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247 8013 030

1372080 Removing and installing intake line
(1980 models)

Unscrew coupling nuts of intake line at cylinder head and air
cleaner, and remove intake line.

1372100 Removing and installing valve
(1980 models)

Remove and install air cleaner 13 72 000.

Pull out air cleaner housing from above,

Unscrew coupling nut of intake line (1) and also mounting nut
of valve (2).

Pull valve out of air cleaner housing,

1.80 Addition




1372110 Removing and installing intake neck

. (1980 models)
Remove and install air cleaner 13 72 000.

Loosen hose clamps on intake line, push back rubber sleeve and
remove air line.

Press out adapter from inside with a screwdriver and then pull
out the intake neck.

- B : 247 80 13 032

1.80 Addition 13-72/8
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1372130 Removing and installing air cleaner
(1980 models)

Remove air cleaner 13 72 000 and pull out air cleaner housing

from above.

Remove valves 13 72 100.

Remove air lines.

Remove battery 61 21 010.

Remove battery console 61 21 100.

Pull T-adapter of crankcase breather out of air cleaner housing

in direction of arrow.

Unscrew nut (1) and bolts ( 2 and 3) used to mount the housing.
Press discharging line (arrow) out of the air cleaner housing.
Remove housing.

1.80 Addition









16 Fuel Tank and Lines

Specifications e e e e e e e e e e e e e . Page 16— 0/3
Specifications — 1981 models . . . . . . . . . . . . . . . . . . . 16-0/3
16 11 030 Fueltank—removeandinstall . . . . . . . . . . . . . . . 161111

5. 82 Alteration 16-0/1
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1611 030 Removing and Installing Fuel Tank

. Shut fuel cock (1) and pull off fuel hose (2).

Pull off overflow line from tank at bottom left (arrow).

Fold up rear seat cushion and remove tool tray, Press down tank
with left hand and fold bracket (arrow) forward with fight hand.
Pull back fuel tank slightly, lift front end and remgye.

=] 3 - 248 78 16 012

7 78 16—11/1






18 Exhaust System

Specifications . s e e e e o . . o . . . . . .. . .Page18-0/3

Specifications — 1981 models Coe S |- 2
18 00 020 Exhaust assembly — remove and mstall C e e e e e o ... 18001
1811321 Muffler —replace . . . . . . . . . . . . . . . . . . . 18-00/2

5.82 Alteration 18-0/1
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1800020 Removing and Installing Exhaust
Assembly

. Remove and install muffler 18 11 321.
Unscrew both exhaust nuts on cylinder heads with special
wrench, BMW No. 18 0 600. 4

Installation:
Lubricate adapters on cylinder head with corrosion inhibition
paste.

Loosen socket head bolts (arrows) on compensating pipe.

Unscrew hexagon nut on rear engine bolt and remove clamp (ar-
row). Loosen bolts (1) on rear compensating pipe (from 1981 mo-
dels). Pull exhaust pipes out of cylinder heads and lay aside.

Installation:

Lubricate clamping surfaces and bolts with corrosion inhibition
paste. .

5.82 Alteration 18-00/1




18 11 321 Removing and Installing Muffier

Loosen hexagon head screw on clamp and push back clamp. .

248 81.18.013 N

Unscrew socket head screws from frame (arrow).

248/ 81 18 014 |

Pull off muffler toward rear.

248 8118.015 =

18 -00/2 5.82 Alteration
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21 Clutch

Specifications
Specifications — 1981 models

2100004 ¢
21 21 000
21 21 000
2151020
2151 020

5.82 Alteration

Clutch play — adjust (1981 models)
Clutch — remove and install .
Clutch — remove and install (1981 models)
Clutch release lever — remove and install

Clutch release lever — remove and install (1981 models)

. Page 21— 0/3

21— 0/5
21-00/1
21-21/1
21-21/3
21-51/1
21-51/3
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Clutch Controls (Beginning with 1981 Models)
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21 00004 Adjusting Clutch Play
(1981 Models)

The clutch play on the hand lever should be 2 + 0.5 mm; adjust as
follows if necessary.

O Unscrew lock nut (1) of cable adjusting screw.

O Turn adjusting screw (2) until...

O ...distance “C" = 201 + 2 mmis reached on transmission end
clutch lever (lever is inclined toward rear by about 4°). Tighten
lock nut (1).

© Unscrew lock nut “A" of transmission end adjusting screw.

O Turn adjusting screw “B" until clutch hand lever play is 2
+ 0.5 mm. Then tighten lock nut “A".

5 82 Adihioe

E 81 00 037

21-00/1




2121000 Removing and Installing Clutch

First Method: Engine removed — 11 00 050.

Second Method: Transmission removed — 23 00 020.
(engine remains in frame)

Pictures and text show procedures after this preparatory work.

Unscrew 6 socket head screws with an angled screwdriver,

removing every second screw and installing there 3 clamping
bolts, whose nuts must be tightened against the pressure ring.

Take off pressure ring, clutch plate, diaphragm spring and plate.

Inspecting and Repairing:

Check clutch plate for wear, diaphragm for distortion and force of
diaphragm springs in installed state.

Check lateral runout of drive plate. Refer to Specification for wear
limits and clearances.

When assembling, use special tool, BMW No. 21 2 650, to center
clutch plate. Refer to Specifications for torque values.

Apply a light coat of Molykote Longterm 2 to spline of clutch hub.

. L o . 248 78 21018

5.80 Alleration 21-21/1




21 21 000 Removing and Installing Clutch
(1981 Models)

. Remove and install transmission 23 00 020.
Engine does not have to be removed.
Unscrew six mounting bolts on housing cover.

| | i : E8121010

Take off cover (1), clutch disc (2), plate (3) and diaphragm spring
plate 4).

[ | E81 21 011

When assembling, center clutch disc with special tool, BMW No.
21 2 660.

Give clutch teeth a thin coat of Molykote U-n paste. See Specifica-
tions for tightening torque of clutch housing cover bolts.

| E8121014

5,82 Addition 21-21/3




2151020 Removing and Installing Clutch
Release Lever

Disconnect clutch cable (1).

Pry out circlip (2) with screwdrivers and remove pin (3). Lay parts
aside with spring (4).

~ N\

m : ‘ . 248 78 21 016

5.80 Alteration 21-51/1




2151 020 Removing and Installing Clutch Re-
lease Lever
(1981 Models)

Disconnect clutch cable on release lever.

Unscrew mounting nut (arrow) on console, pull out bolt and re-
move release lever.

Adjust clutch play 21 00 004.

5,82 Addition

247 8121015

21-51/8




Troubleshooting Clutch

. ' Condition Cause Correction
Clutch grabs Transmission input shaft spaced | Space new (see page 23-21/5.../6).
incorrectly
Clutch operation too slow; clutch grabs Clutch disc/input shaft spline Clean and lubricate spline
without grease

5.82 Addition 21-51/5







23 Transmission

Specmcatlons .
Specifications — 1981 models

23 00 020
23 00 020
23 11 040
23 22 001
23 31 001
2331210
23 31 861
23 31 881
23 31 401
2351010

5.82 Alteration

Transmission — remove and mstall
Transmission — remove and install (1981 models)
Case cover — remove and install/seal
Gear set —replace

Selector forks — replace

Shift plate console — remove and mstall
Shift plates — replace

Shift controls — replace

Electric idle gauge — replace
Kickstarter — remove and install
Transmission — troubleshoot

. Page 23— 0/3

23— 0/7
23-00/1
23-00/5
23-12/1
23-21/1
23-31/1
23-31/1
23-31/2
23-31/2
23-31/3
23-31/3
23-31/5
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2300020 Removing and Installing Transmission.

Place motorcycle on center stand and use an additional support-

behind the center stand.
Remove and install air cleaner — 13 72 000.

Disconnect both choke cables from carburetors and lay aside left
half of air cleaner housing with choke cables.

Unscrew nut (1) with a straight ring wrench, loosen hexagon head
screw (2) and

remove right half of air cleaner housing, pushing backvent hose (3).

Remove carburetors.

Push back rubber cap for speedometer drive and pull out speedo-
meter drive cable after unscrewing screw and removing battery
ground wire with washer.

Remove and install battery — 6121 010.
Remove and install battery console — 61 21 100,

Loosen clamp on rubber bellows on transmission and push back
rubber bellows as far as possible. Don't forget oil catch tray.

Unscrew fout twelve-sided head screws with a ring wrench and
lay aside with washers. Operate brake pedal to hold propeller

shaft.

Use special wrench, BMW No. 002 560, to tighten screws.
Refer to Specifications for torque values.

23-00/1




Take off end cap from control arm bearings, loosen counternut on
bearing pin and unscrew both bearing pins.

When working in control arm again, make sure that both pressure .
sleeves do not protrude.

Refer to Specifications for torque values.

Detach bearing pin from brake pedal and remove.
Detach push rod at rear wheel brake.
Pull out brake pedal with push rod downward.

Unscrew two socket head screws 1 and one socket head screw on
transmission at bottom right.

Don't forget bar 2 when reassembling.

5.80 Alteration
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Detach shift mechanism from brake peda. Push back rubber
bellows. Unhook spring and pry push rod out of lock with a

. screwdriver.

Hold control arm tight with help of a piece of wood (20 x 20 mm,
400 mm long / 3/4 x 3/4",15 3/4" long) inserted between tire and

frame rear section at rear most position.

Remove transmission carefully, place on footrest and disconnect
wires for idle control.

. Remove transmission all the way.

23-00/3




23 00 020 Removing and Installing Transmis-
sion as Preliminary Work for Remo-

. val of Engine
(1981 Models)
Unglue frame covers (protective sheet) in area of push rod protec-
tive tube.

Remove and install air cleaner 13 72 000.

Remove and install muffler 18 11 321.

Disconnect clutch cable on transmission end.

Unscrew mounting nut (arrow) on console, pull of shaft and take
off release lever.

Pull back rubber cover on selector linkage and press pull rod outof
lock with a screwdriver.
Disconnect footrest on frame.

Loosen hose clamps on left and right air lines and remove after
pushing back rubber sleeve.
Disconnect left carburetor on eylinder head.

Pull T-adapter for crankcase vent out of air cleaner housing in di-
rection of arrow.

. o % WA LR 2478123 067
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23-00/6

Press vent line (arrow) out of air cleaner housing. Unscrew hexa-
gon nut (1) and hexagon head bolts (2 and 3) on housing.

Disconnect rubber cover between swinging arm and transmission
on transmission end. Unscrew twelve-sided head bolts on univer-
sal joint, holding rear wheel tight with the rear wheel brake. When
installing, tighten bolts with special wrench, BMW. No. 00 2 560,
See Specifications for tightening torque.

Unscrew hexagon head bolt (arrow) and pull out speedometer
drive. This also disconnects the battery ground wire.

Unscrew engine mounting boults (1 and 2) as well as left and right
transmission mounting bolts on engine (arrow). Support engine
with a heavy duty car jack or hydraulic lift in such a manner, that
engine bolts can still be pulled out.

Take off engine guard and pull engine forward on to the frame
COoVers.

See Specifications for tightening torgue.
Remove air cleaner housing lower section.

Disconnect cover on transmission cover and remove with spring.
Pull back transmission far enough that push rod is visible. Push
back push rod in transmission with a pliers until the transmission

can be lifted out. Catch pressure piston and thrust bearing with
rags.

y B Adiian




Turn transmission on side and pull off wire connector on idle
switch (arrow).
Remove transmission from left side and lay aside.

Note:
Apply a thin coat of Molykote U-n paste on input shaft spline prior
to installation.

28-00/7




2311040 Removing and Installing/Sealing
Transmission Case

Remove and install transmission 23 00 020.

Place transmission on assembly stand and secure with two bolts
opposite each other.

Press clutch push rod out of transmission.

Unscrew bolt and pull out guide sleeve for speedometer drive
gear. Remove drive gear.

Bqlt holder, BMW No. 23 1 700, without pressing-off spindle on
drive flange of input shaft with four bolts. Unscrew mounting nut.

Press off drive flange with pressing-off spindle after unscrewing
holder, BMW No. 23 1 700. Also disconnect conical seat with a
light knock on the spindle.

Installation:

When installing drive flange, clean conical seats with a greaseless
cleaning solution and install dry.

Lubricate mounting nut with a viscous oil.

See Specifications for tightening torque.

5.82 Alteration

T 3
T
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E 8123 025

E81 23 026

E81 23 028
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Unscrew transmission cover mounting bolts. Heat transmission
cover to about 100° C and press off with pressing-off tool, BMW

No. 23 1 630.
See Specifications for tightening torque. ' .

[ |

Take shims for axial play of shafts out of cover. Knock seal out of
cover with a mandrel. Knock in new seal with special tool, BMW
No. 23 1 750.

Installation:
Open end of seal faces output flange.

E81 23 030 [ |

23-12/2 5.82 Alteration



2322001 Removing and Installing/Disas-
sembling Gear Set :

. Remove and install transmission 23 00 020.
Remove and install/seal transmission case cover 23 11 040.
Pull input shaft out of case while applying light knocks on front end
of shaft with a plastic hammer.

O Uity o E 8123 031

Pull off input shaft ball bearing with cover, but without bearing
sleeve, with a standard puller, BMW No. 00 7 500 (use pressure
pad for crankshaft).

[ RARE s - EB81 23 032

Pry out small shaft seal with a small screwdriver.

[ E 81 23 033

Pull off bearing sleeve with standard puller, BMW No. 00 7 500,
and a small pressure pad.

5.82 Alteration
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. Input shaft

. Spur gear

. Pressure element

. Coil spring .
. Counterelement

. Snap ring

. Standard puller, BMW No. 00 7 500.

N WD =

Compress coil spring with the standard puller in conjunction with
assembly sleeve 23 2 655. Press out circlip (5) with a mandrel or
screwdriver and release the puller.

When assembling the input shaft, compress spring (3) with as-
sembly sleeve 23 2 655 and standard puller 00 7 500. Place cir-

clfp (1 ) on guide sleeve (2) of tool no. 23 2 650 and push circlip
with slip sleeve (4) forward up to groove.

E 81 23 037 [ |

Remove and ?nslall console for shift plates 23 31 210. Unscrew
and remove oil baffle plate (arrow). Pull out shaft for 1st, 2nd and
1 : 5th gear selector forks (1). Remove selector forks.

Installation:
Short guide ends of selector forks face each other.

E8123 039 ] .

23-21/2 AL AR



Heat transmission at bearing seat of output and intermediate
shafts to 100° C and remove both shafts with 3rd/4thgear selector

. fork.
Installation:

Install selector fork in case with long guide end facing down.

| |
Replace radial oil seal for input shaft.
Lift out seal with a screwdriver.
Knock out seal with a screwdriver. .
Knock in new seal with mandrel, BMW No. 23 1 650, used in con- - p . _
junction with handle, BMW No. 00 5 500. A Z ,

“ " \ g -
@ &/
u E81 23 040

Replace roller bearing of input shaft.
Heat transmission case to about 100° C and pull outbeéring (ar-
row). Install new bearing in heated case.

[ | E81 23 042

Replace radial oil seal for selector lever.
Lift out seal with ascrewdriver. Push new seal (arrow) on selection

lever and press into case by applying light knocks.

5. 82 Alteration
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Replace selector lever radial joint bearing. Remove radial oil seal.
Pull out bearing (arrow) with a finger or hook.
Give new bearing a light coat of oil and install.

Disassemble output shaft.
Pull off 1st gear and bearing with the universal puller, BMW No.
00 7 500. Remove 4th gear.

i ®

R,
b =

Clamp output shaft in a vise fitted with soft jaws. Remove circlip in
front of bearing. Pull off 5th gear and bearing with the standard
puller, BMW No. 00 7 500. Remove 3rd gear.

Remove circlip in front of 2nd gear. Pull gear with washer off of
shaft.

Note:
If bushing pressed on shaft is defective, replace the output shaft.

E8123 046a - .

23-21/4 5.82 Alteralion



If defective, replace complete intermediate shaft. Pull off bearings
(arrows) with Kukko puller, BMW No. 00 7 500.

[ | E8123 045

Heat transmission case to about 80 ... 100° C. Place oil baffle
plate in ball bearing bore of case (arrow) prior to installing the out-
put shaft.

Install output shaft and intermediate shaft (1 and 2) in case toge-
ther with 3rd and 4th gear selector fork (3).

Make sure that the selector fork does not jam. Theninsert 1st, 2nd
and 5th gear selector forks (4) with their short ends facing eachoth-

. er and lock on shaft.
Mount shift base (5) in neutral position and insfall input shaft.

To guide the shafts, place measuring plate, BMW No. 23 3 650,
on case and bolt down two screws (arrows) to have plate fit tight.

To adjust axial play of the three transmission shaits, measure dis-
tance between ball bearing outer race and measuring plate with a
depth gauge, BMW No. 00 2 550. Measured distance + material
thickness + paper gasket (0.2 mm) = actual distance.

E81 23 048
23-21/5
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Measure distance from case cover mating surface to base of ball

bearing seat in cover.

It is recommended to enter the measured distances in a table as

shown in the example below. .
Refer to Specifications for permissible axial play values.

E 8123 049

Cover Input Shaft Layshaft Output Shaft
Distance mm 15.35 15.75 15.35
Case mm 7.25 7.30 7.30
h:easuriﬁg plate mm 7.50 7.50 7.50 .
éasket mm 0.20 0.20 0.20
Distance mm 14.95 15.00 15.00
Difference mm 0.40 0.75 0.35
Shim thickness incl. oil

baffle plate mm 0.45 0.80 0.40
Shim thickness — difference =

axial play mm 0.05 0.05 0.05

23-21/6 5,82 Alteration



23 31 001 Replacing Selector Forks

Remove and install transmission 23 00 020.

. Remove and install/seal case cover 23 11 040.
Remove and install console for shift plates 23 31 210.
Pull shaft for 1st/2nd/5th gear selector forks out of case while still
warm and lay selector forks aside. Remove gear assembly
(23 22 001) to be able to replace 3rd/4th gear selector forks.

“ .alill..l
,‘hnitjli
| / .‘-H.r I

2331210 Removing and Installing Console for
Shift Plates

Remove and install transmission 23 00 020.
Remove and install/seal case cover 23 11 040.
Unscrew socket head screw (arrow) and pull out shift lever.

[ |
Unscrew t-\nlfo console locating screws (arrows).
See Specifications for tightening torque.
|
Tilt console that selector forks are cleared. Remove console.
‘ \ AN s e

5.82 Alteration 23-31/1



23 31 861 Removing and Installing Shift Plates

Remove and install console 23 31 210.
Remove two circlips (arrows) holding the shift plates.

Note:

When assembling, make sure that the first teeth of the shift plates
mesh with each other.

23 31 881 Removin

g and Installing Shift Con-
trols

Remove and install shift plates 23 31 861.
Remove circlip (arrow) for shift element.

E81 23 056 o

Remove complete shift element. Leave spring on console.

23-31/2
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Remove circlip (1) for pawl. Pull element (2) off of pawl (3).

Remove circlip (arrow) for gear arrest and oull arrest out of con-
sole.

23 31 401 Removing and Installing Electric Idle
Gauge

Transmission installed.

Unscrew left and right nuts on rear engine bolts. Pull out engine
bolts.

Knock spacer (arrow) out of engine block with a plastic hammer.
Pull off wires and unscrew idle switch,

5.82 Alteration

E81 23 059

23-31/3



2351010 Removing and Installing Kickstarter

Remove and install/seal transmission case cover 23 11 040. .
i

Remove circlip for connecting gear and pull connecting gear off of

kickstarter shaft.

|

Unscrew wedge bolt on kickstarter lever and knock out with firm
knocks from a hammer. Pull off lever.

Pull kickstarter shaft out of transmission cover.

See Specifications for tightening torque.

E 8123 063 [ |

23-31/4 5.82 Alteration



2331401 Replacing Electric Idle Indicator

1. Transmission Removed:

Remove and install transmission — 23 00 020.
Tilt transmission to one side and unscrew idle switch.

2. Transmission Installed:

Drain oil.

Unscrew nuts from rear engine bolts. Remove footrest and exhaust
holder. Pull out engine bolts. Knock out spacer from engine block
with a plastic hammer.

Pull off wires and unscrew idle switch.

2351010 Rempving and Installing Kick Starter
(Optional Extra Equipment 58.4)

Remove and install/seal transmission case cover — 23 11 040.

Only perform the repair jobs described in the preparatory work
when actually required.

Remove circlip forintermediate gear and pull off intermediate gear
from kick starter.

7.78
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After loosening the screw for kick starter lever and removing same,
remove kick starter with washer and spring from cover.

23-31/4 7 78



Troubeshooting Transmission

. Condition

Cause Correction
Transmission making noise Bearings defective Replace
Selector forks grind Inspect selector forks for signs of
grinding, machine or replace
Transmission shaft spacing Re-space

incorrect

Gears making noise — incorrect
axial or radial play

Check axial and radial play

Difficult shifts Transmission shaft spacing Re-space
insufficient
Pawl on large shift plate (from Align pawl
1st, 2nd and 5th gears)
Difficult shifts when coasting Transmission shafts wander Re-space
Shift sticks Burrs on shift cam, rough finish in Machine or replace shift cam
journal guide
Selector fork seized on selector | Check or replace selector
. shaft, excessive play fork and shaft
Overshifting Roller for arrest worn Replace
Spring preload for arrest Check preload, replace spring if
insufficient necessary
Pawl bent Straighten pawl
Clutch grabs Input shaft spacing incorrect Re-space

5.82 Alleration
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26 Propeller Shaft

Specifications
Specifications — 1981 models
26 11 000 Propeller shaft — remove and mstall

5.82 Alteration

. Page 26— 0/3
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2611 00 Removing and Installing Propeller
Shaft

. Remove rear wheel control arm — 33 17 350.

Clamp assembly fixture, BMW No. 26 17 00, in a vise and place
control arm in fixture.

Run a mandrel through long groove and lift out snap ring. Relax
assembly fixture slowly.

Remove control arm from fixture. Pull out propeller shatft and
components from arm beam.

1 Propeller shaft

2 Pressure pad

3 Spring

4 Counterpart

5 Clutch bell housing
6 Ring

7 Snap ring

Check universal joint for wear; determine radial play by turning
flange and propeller shaft alternately, and axial play by moving
axially.

If necessary, replace propeller shatft.

5.80 Alteration
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248 78 26 012

26—-11/1






‘31 Front Wheel Fork

Specifications . . e e e e e e e . . . . . . . . . .Page31-0/3
Specifications — 1981 models < ) E
3142009 Telescope fork —check . . . < 1 B A
3142100 Telescope fork —remove and mstall e e e e e e e e e 31422
3142103 Telescope fork —disassemble andassemble . . . . . . . . . . 3142/5
Telescope fork —troubleshoot . . . . . . . . . . . . . . . 314277

31-0/1
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5.82 Aiteration



3142009 Checking Telescope Fork

Remove and install telescope fork 31 42 10C.

Disassemble telescope fork 31 42 103.

A thorough inspection of the fork bridge at bottom, stand tubes and
sliding tubes for cracks will be necessary in particular when the
fork is damaged.

Check removed spacer tubes resting on both ends in vee-blocks
or similar for runout.

See Specifications for permissible runout value.

Important!

Never straighten bent spacer tubes — danger of breaking!

Push in two new spacer tubes to inspect the lower fork bridge
(190 mm installed test lenght for tubes, as measured from spacer
tube upper edge to fork bridge).

Place two steel rulers, BMW No. 31 4 620, on ends of fork spacer
tubes and check for distortion.

Check spacer tubes for deviation from parallel with a caliper
gauge. Check alignment between fork guide tube and spacer tu-
bes. It should be possible to easily push upper fork bridge on spa-
cer tubes and fork guide tube simultaneously.

5.82 Alteration

E81.31.010

248 8131011

248 81330 12

31421



248 78 31016

31-42/2

3142100 Removing and Installing Telescope

Fork

Remove and install front wheel — 36 30 300.

Remove and install front wheel fender — 46 61 000.
Remove and install steering tube — 32 71 000.
Remove and install brake caliper — 34 11 000.

Loosen screws (arrows) for left spacer on u

pper and lower fork

bridge, and pull out spacer with slide downward.

Unscrew instrument carrier mounting screws (arrows) at top left
and right, as well as coupling nut for speedometer cable.

Unscrew mounting screws from lower fork bridge (arrow).

Pull instrument carrier toward side over low
it hang down.

er fork bridge and let



Unscrew screw from upper fark bridge (1) on right side and plug
(2), and remove upper fork bridge.

Unscrew wheel nut by hand and pull out lower fork bridge from
control head by applying light knocks against fork guide tube.

The upper and lower taper roller bearing outer races remain in
frame.

s '\
<IN N
’ ~248+78.31 014

[ ; wa

Outer races are removed for
BMW No. 00 5 560, used
No. 31 4 800.

replacement with a Kukko puller,
together with a support, BMW

Installation Note! Knock in new bearing shell with old shell!

Pull in new outer races one after the o

k ther in conjunction with the
spindle or frame gauge ang spacer, B

MW No. 31 4 820.

-

. | . | '_679 31 032

5.80 Alteralion 31-42/3




31-42/4

Toinstall forks in control head, first install heated upper taper roller
bearing and than push lower fork bridge with control tube into
frame from below carefully. Screw on wheel nut and tighten by
hand to remove bearing play.

Install right spacer in lower fork bridge (190 mm/7 1/2" above
upper edge of fork bridge).

Mount upper fork bridge and tighten screw to torque.

Installation Note! Lubricate bearing shells and taper roller
bearings well prior to installation.

Bolt instrument carrier to upper and lower fork bridge. Push left
spacer with slide into fork bridge from below and make initial
adjustment with help of stub axle. After installation of front wheel
and loosening of left bolts again as well as bottoming the springs
several times, retighten the fork bolts.

Bolt instrument carrier o upper and lower fork bridge. Push left
spacer with slide into fork bridge from below and make initial
adjustment with help of stub axle. After installation of front wheel
and loosening of left bolts again as well ag bottoming the springs
several times, retighten the fork bolts.

5.80 Alteration



3142103 Disassembling Telescope Fork

Remove and install telescope fork — 31 42 100.
Install left spacer with slide in fork bridge again.
Clamp fork in a vise, using wood, BMW No. 31 4 600.
(Have slides face down slightly.)

Use fixture, BMW No. . . .

to press spring retainer against spring into spacer tube to depth
of approx. 50 mm (2"),

Knock out snap ring from seat on split side with belzerite hammer
and screwdriver. Position upright ang pullout by hand
Release fixture and remove spring retainer :

Installation Note! Replace O-rin

h 9 On spring retainer each ti
disassembly takes place. LIS RRlerFautine

Drain fork oil.
Unscrew bolts for stub axle, lopgen

: bottorn s i
with a socket wrench and pul off of crews of slide tubes

de tubes,

Note! When turning bottom screws with 4 double extension and
size 13 socket, counterhold absorber o inside in spacer tube

248 78 31 024

248 78 31 027

31-42/5



Pull off fork cover and lift out seal in slide tube with a screwdriver
carefully. .
Knock in new seal with a mandrel, BMW No. 31 4 650.

248 78 31 028 [ |

Remove circlip in spacer tube with special pliers and pull out entire
absorber from spacer tube.

248 78 31 029 |

1 Spring

2 Absorber

3 Stopring

4 Perforated plate
5 Distributor plate
6 Valve body

7 Guide

PARERL .

# 248 78 31 030 Cl

Use guide sleeve, BMW No. 31 4 720, (arrow) to compress piston
rings when installing absorber in the spacer tube.

Push stop ring thiough guide sleeve into the spacer tube with a
thin mandrel.

248 78 31 031 ]

31-42/6 5.82 Alteration



Trouble-shooting — front forks

Fault

Cause

Remedy

Forks do not compress easily
(‘stiction’) or seize

Forks distorted

Release all bolts at sheet-metal pressing
and quick-release axle, and check pressing
for distortion; compress the forks fully and
tighten bolts to specified torques

Rattling sound when forks are compressed
several times in rapid succession

Damping valve touching piston

Insert a rubber washer between these
components (see S.1.)

6.80 Addition
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32 Steering
o
N 2 To K P VK

Specifications

Specifications — 1981 models 32- 0/5
32 00454 Steering — adjust 32-00/1
3271000 Steeringtube—remove and mstall 32-71/1
3273 030 Throttle cable — remove and install 32-73/1

32-73/2

3273030 Throttle cable — remove and install (1981 models)

32-0/1

5. 82 Alteration
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3200454 Adjusting Steering

. Detach instrument trim (arrows).

4
ST LU

Unscrew round nut from ignition lock (with circlip pliers). Pull out
holders of turn signal indicator lamps and remove instrument trim.

[ | S 248 78 32 011

Loosen end bolt (1), loosen round nut (2), release bearing with an
impact knock, tighten round nut by hand, tighten end bolt to speci-
fied tightening torque — see Specifications.

Adjust control head bearing without play.

| 248 78 32 012

When control head bearing has been adjusted correctly, the
handlebar of a motorcycle on its stand should just fall against the
right stop on its own.

. | 248 82 32 014

5.82 Alteralion 32-00/1



3271000 Removing and Installing Steering
Tube

. Remove and install cockpit upper section (only R65LS)
46 63 025.
Unscrew one each phillips head screw on left and right sides of in-
strument housing (arrows).
Take off shield.
Pull holders of turn signal indicator lamps with wires out of instru-
ment housing.

Unscrew ignition lock screw with circlip pliers and remove
instrument trim upward.

| | ot 24878 32 016

Unscrew 2 handlebar mounting screws (arrows).

| | 248 78 32 017

Unscrew 2 socket head screws holding brake master cylinder on
throttle grip (arrows).

Remove accelerator cables — 32 73 030.

Remove clutch cable — 32 73 000.

Place handlebar tube on fuel tank, using a soft liner

. | : 248 78 32 018"

5.82 Alteration 32-71/1



32-71/2

Unscrew socket head screw (arrow) on right side of housing for
throttle twist grip and brake lever, and pull off complete housing.

Pull off left handlebar grip. Apply compressed air to grip through
handlebar tube from right side. Unscrew socket head screw (arrow)
from housing and pull off instrument from handlebar tube.

5.80 Alteration



3273030 Removing and Installing Throttle
Cable (1981 Models)

. Remove seat and fuel tank 16 11 030.

Push back water protection cap on cable. Unscrew accelerator
cable cover and disconnect cable on chain (arrow).

Installation:

Lubricate adjusting cam and spline on throttle twist grip with
grease before assembling. When assembling, make sure mark on
tooth of throttle twist grip is aligned with mark on adjusting cam.

Unscrew lock nut (1) of adjusting screw on distributor and tighten
adjusting screw fully.

Turn sleeve of distributor (1) while holding on knurled section (2).
Disconnect cables on distributor (arrow).

3 Addition

E 8132 018

247 80 13 38

E 81 31 39
32-73/1



Unscrew lock nut of adjusting screw on carburetor and remove
screw (arrow). Disconnect cable on throttle control.

Note: .

Adjust engine idle speed and fuel/air mixture 13 00 004.

E8113 015 ]

5 B2 Addition

32-73/2



3273030 Removing and Installing Accelerator
Cable

Push back water cap 1 and unscrew cover 2.

Detach accelerator cable.

Installation Note! Prior to assembling, lubricate control cam and
spline on throttle twist grip with grease. When assembling, make
sure thatslotend,,a” in throttle twist grip aligns with opening ,,b” in
handlebar grip at driver’'s side end. Install lower cable in double
nipple and insert together with chain and control cam in handlebar
grip, that marks ,,c” and ,,d" on cam and handlebar grip align.
Install upper accelerator cable in double nipple. Position cover and
pull back upper accelerator cable sleeve at the same time, that
accelerator cable end sleeve can engage in its seat in cover
opening. Tighten cover and push on water cap. Only full
conformance with these instructions will guarantee correct move-
ment of accelerator cables.

Remove and install fuel tank — 16 11 030.
Unscrew accelerator cable setscrew (arrow) and disconnect cable
with nipple from throttle lever.

32-73/2
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33 Rear Wheel Drive

Specifications
Specifications — 1981 models

33 10 050
3310113
33 12 051
33 17 350
33 17 381
3352120
33 53 580

5.82 Alteration

Rear wheel drive — remove and mstall

Rear wheel drive — disassemble and assemble

Drive pinion with ring gear — replace

Rear wheel swinging arm —remove and install

Taper roller bearing of rear wheel swinging arm — replace
Spring strut — remove and install -
Coil spring — remove and install

Rear wheel drive — troubleshoot

. Page 33— 0/3

33— 0/7
33-10/1
33-10/2
33-12/1
33-17/1
33-17/2
33-52/1
33-17/3
33-17/5

33071
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3310050 Removing and Installing Rear Wheel
Drive

. Remove and install rear wheel 36 30 320.
Set motorcycle on its kickstand and place a support underneath
the swinging arm mount that rear wheel can be turned freely.

Unscrew right spring strut mounting bolt (arrow) and remove with
washer.

Unscrew plug (2) and drain oil in right rear wheel swinging arm.
Also unscrew filler plug (1) to discharge and speed up draining.

Installation:
. Add oil after assembling. Refer to Specifications for oil volume and
grade.

Unscrew hexagon or wing nut on brake linkage. Pull off brake rod
(1) on brake lever (2). Take hollow pin (3) out of lever, place on
brake rod and hold with wing nut or hexagon nut.

Loosen upper spring strut mounting bolt. Unscrew 4 nuts (arrows)
with washers on mounting bolts of right swinging arm. Remove
final drive.

When assembling only tighten these four auts after shaft has
been inserted through rear wheel drive and stub axle. See Specifi-
cations for tightening torque values.

. ] 248 81 33 072
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3310113 Disassemblingand Assembling Rear
Wheel Drive

Remove and install rear wheel drive 30 10 050.

Drain oil!
Remove and install brake shoes 34 21 150.
Unscrew bolt on brake lever, take off lever and pull brake key (ar-

row) out of rear wheel drive.

Place rear wheel drive in assembly stand, BMW No. 33 1 600.

Unscrew hexagon head bolts on cover. Heat cover to approx.
80° C and press off with two M 5 x 30 screws (arrows). Remove
oil baffle plate.

Installation:

Seal cover with Loctite No. 573 or a paper gasket. Insert assembly
sleeve, BMW No. 33 1 000, through shaft seal into case cover,
then place on drive spline of ring gear and press cover on to case.
Heat case cover to about 80° C.

Drive shaft seal out of cover with amandrel. Drive in new shaft seal
with impact mandrel, BMW No. 33 1 850, and handle, BMW No.
00 5 500.

Note:
Place cover on smooth side of guide.

5.82 Alteration
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248 81 33 017

E 8133 19

E 8133 20

Knock off grooved ball bearing of ring gear uniformly with a soft
metal mandrel and hammer applied through holes provided for
this purpose in the ring gear.

Place assembly stand upright. Unscrew nut on drive pinion and
pull off washer with plastic ring and pinion.

Installation:
Nut is locked with Loctite No. 274.
See Specifications for tightening torque.

Unscrew threaded ring (arrow) together with shaft seal with spe-
cial wrench, BMW No. 33 1 700.

Also remove spacer and washer.

See Specifications for tightening torque.

Knock shaft seal out of threaded ring with a mandrel. Drive in new
shaft seal with impact mandrel, BMW No. 33 1 750, and handle,
BMW No. 00 5 500.

5.82 Alleration



Heat case to about 120° C (check temperature with a thermocolor
pencil) and remove drive pinion gear (arrow) with angular ball be-

. aring and shim.

Pull off angular ball bearing on drive pinion gzar with a Kukko 17 K
puller, BMW No. 00 7 500.

Replace pinion needle bearing in propeller shaft housing. Un-
screw and remove bolt (arrow) up to and including 1979 models.

Heat case to about 120°C. Pull out needle bearing (from drive
pinion gear) with an internal claw ball bearing puller, No.
400151/T2.

Installation:
Heat case to about 120° C and drive in pinion needle bearing with
a suitable mandrel.

. - E81 33 022
33-10/5
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Or with Kukko internal claw puller No. 21/3 and support 22-1. Be
careful not to demage sealing surfaces!

E8133 023 ~

Heat case to about 100° C to replace the ring gear needle bearing,
place cover end on two pieces of wood and knock out bushing for
stub axle with a 17.8 mm dia. mandrel.

Pull out needle bearing with Kukko puller, BMW No. 00 8 560,
while clamping bearing on bottom edge.

Installation:
Only install needle bearing and bushing for stub axle in a case

heated to about 100° C.

247 8133 057 =

Pull out radial oil seal with Kukko puller, BMW No. 00 8 551, and
support bridge from BMW No. 00 8 560,

247 8133 057 = .

5.82 Aleration
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Drive in radial oil seal, open end of seal facing up, with impact
mandrel, BMW No. 33 1 880, used in conjunction with handle,
BMW No. 00 5 500.

Pull off needle bearing inner race with a standard Kukko puller,
BMW No. 00 7 500. Spindle support 30 mm dia (arrow).
Heat inner race to about 120° C for installation.

5. 82 Alteration
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3312051 Removingand Installing Drive Pinion [
and Ring Gear

. Disassemble and assemble rear wheel drive 33 10 113. Pinion
and ring gear always belong together.
Check pair code (arrow).
The pair code supplies information on the matching of pinion and
ring gear. Both parts are given tolerances during test stand in-
spection, to provide smooth running and correct backlash when
installed.

B ] 2478133061

The basic case size is 75.50 + 0.05 mm, as measured from angu-
lar ball t;earing shoulder on pinion to center of ring gear axis.
The basic size is not stamped in the case. If the case has a differ-

ent size, the two digits after the point are stamped on the inside
(arrow).

The basic size of the pinion is 77.50 mm. A deviation from this size

is provided on the ring gear with pertinent + or — sign (1) (see
. figure above).

The f:ase size must be subtracted from the basic pinion size (plus
or mtn.us the deviation specified on the ri ng gear). The differenceis
the thlckr\ess of the shim (arrow) required beiween the angular
ball bearing shoulder and seat in the case. If there is no deviation
onthe ring gear and no size stamping on the case, this means that
the case and pinion both have basic size. In this case the thick-
ness .Of -the shim would be: 77.50-75.50 mm = 2 mm.

It deviation is specified on the ring gear, . g. + 15, the shim thick-
ness would be: 2.0 + 0.15 mm = 2.15 mm.

i e - E8133028

Place an appropriately thick bronze ring (arrcw) in the case to
reach the backlash provisionally.

5. 82 Alteration 33-12/1



Use master gauge, BMW No. 33 2 610, to adjust the backlash.
Place gauge ring (1) with dial gauge holder (2) on final drive case
with installed ring gear and mount on case with the knurled head
bolt (arrow) to prevent turning.

To be able to measure the backlash correctly, the pinion must be
held with the arrest (arrow), BMW No. 33 2 620.

Note:

Only use gauge ring (1) beginning with 1981 models. The other
parts of the master gauge can be used for all models.

Clamp gauge stop (arrow) in ring gear in such a manner that dial
gauge sensor rests on mark of gauge stop at a right angle.
Turn ring gear back and forth slightly on gauge stop. Check back-
lash at three points (offset 120° ) .

See Specifications for backiash value.

If backlash is too small or too large, a thicker orthinner bronze ring
(arrow) must be installed.

5.82 Alteralion




To check the tooth contact pattern, coat one pair of pinion teeth
with “paris blue” or a light colored paint. Place ring gear in case

and turn back and forth several times under firm pressure.

If this tooth contact pattern is produced, the pinion must be taken
out of the case further, i. e. a thicker spacer must be installed.

This will then be tooth contact pattern.

Ifthis tooth contact pattern is produced, the pinion must be moved
further toward the case center point, i. e. a thinnar spacer must be

installed.

This will then be the tooth contact pattern.

5.82 Alteration
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E8111 038

E 8111039

247 8133 069
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Correct tooth contact pattern in unloaded state:
Tooth contact pattern atcenter on forward flank “V”. Tooth contact
pattern closer to outside diameter on reverse flank “R”.

Never have tooth contact on small diameter!

Tooth contact pattern with load looks like this.

Leave gauge ring of master gauge on final drive case to adjust the
ring gear lateral play (1981 models). Measure distance “a” from
ball bearing seat base to cover mating surface with a depth gauge,
BMW No. 00 2 550, and the necessary measuring adapters (ar-
rOwWs).

Measured distance 20.0 mm
Thickness of adapters -9.8mm
Distance “a” 10.2 mm
|

Measure distance “b” with depth gauge, BMW No. 00 2 550.

1. Measure from gauge ring through opening to case mating sur-
face = distance I.

2. Measure from gauge ring to ball bearing outer race = dis-
tance II.

Distance | — distance Il = distance “b".

5.82 Alteration



Adjust lateral play of ring gear (1978 models).

Measure distance (a) from grooved ball bearing seat base to cover

mating surfaces with a depth gauge and any necessary measur-
. ing adapters.

Measure distance (b) on mating surface of propeller shaft housing
without gasket from grooved ball bearing on ring gear to mating
surface.

Take up all play by installing appropriately thick shims between
the grooved ball bearing and seat in the cover. The necessary
shim thickness will be the difference of distance (a) minus dis-

tance (b) =0.1 mm.
. Installing the gasket will provide the necessary play, so that the
ring gear is not under pressure.

33-12/5
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3317350 Removing and Installing Rear Wheel
Control Arm

Remove and install rear wheel — 36 30 320.
Remove and install rear wheel drive — 33 10 050.
Detach lower spring strut holder on left side.

Detach rubber cover between transmission and contral arm on
transmission end and push back as far as possible. Unscrew 4
connecting screws on universal joint with a ring wrench and lay
aside with washers. When assembling, tighten screws with special
ring wrench, BMW No. 00 2 560, and a torque wrench (see
Specifications for torque values). -

Remove left and right control arm mounts.
Remove caps and loosen lock nuts. Unscrew control arm bearing
journals.

Installation:

Screw in bearing pin that there is equal distance (a) between
control arm hub and frame on left and right sides. The oropeller
shaft should be at center in the control arm tube so that it can't
knock when suspension is bottomed or rebounded fully. If
necessary, distances (a) could be adjusted to differ slightly.

In order to attain the necessary bearing preload, tighten both
bearing pins to 20 Nm, then loosen once again and finally tighten
to 12 Nm. Lock bearing pin with a nut.

See Technical Data for tightening torque.

Push in caps.

Detach brake pedal, counterholding the bearing pin and urscrewing
the stop nut for this purpose.

5.80 Alteration
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248 78 33 044

Disconnect lockpin on brake pull rod.

3317381 Replacing Tapered Roller Bearing of
Rear Wheel Control Arm

Remove and install rear wheel control arm 33 17 350.
Remove and install propeller shaft 26 11 000.

1 Thrust ring

2 Cap

3 Tapered roller bearing

4 Bearing shell

5 End cap

Tapered roller bearings are not split beginning with 1981 models!

Take thrust ring, cap and tapered roller bearing together out of
control arm.
Pull out outer bearing race with a Kukko internal claw puller, BMw

No. 00 8 551. ‘
Drive in bearing shell impact mandrel, BMW No. 00 5 550.

Installation:
Clean and lubricate tapered roller bearing thorughly when as-
sembling.

Note for 1881 models:
Pull out control arm mount with Kukko internal claw puller no. 21/3

and support 22-1,
Drive in new mount with a 40 % 30 mm pipe which is 50 mm long.

5.82 Alteration



3352100 Removingand Installing Spring Strut

Unscrew hexagon nuts (arrows) with washers and remove upper
bolt. Also push down on motorcycle before removing the bolt of the
left shock absorber.

See Specifications for tightening torque.

3352021 Removing and Installing Shock Ab-
sorber

Remove and install spring strut 33 52 100.

Clamp special tool, BMW 33 5 600, in a vise. Mount lower spring
strut eye in the special tool (arrow).

Install clamp, BMW No. 33 5 605, (arrow) between the 3rd and 4th
spring coil windings.

Slide thrust pad, BMW No. 335 61 0, on spring strut against
clamp. The collar (arrow) must be on side of clemping claw (1).

5. 82 Alleration
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2478133 069

Move pressure element against clamping claw and preload spring
strut enough, that an open-end wrench can be aplied on the
wrench surface of the shock absorber piston rod. First push back
the rubber pad. Disconnect spring strut eye on piston rod (arrow)
with a suitable mandrel. Release spring strut.

Remove spring struts with absorber spring retainer in the same
manner.

See Specifications for tightening torque.

5.82 Alteration
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34 Brakes

Specifications .
Specifications — 1981 models

34 00 046
34 11 000
34 21 200
34 31 000

5.82 Alteration

Front wheel brake — bleed

Front brake pads — remove and mstall
Rear brake pads — remove and install
Brake master cylinder —remove and install
Brakes — troubleshoot

Page 34— 0/3

34- 0/5
34-00/1
34-11/1
34-21/1
34-31/1
34-31/4
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3400046 Bleeding Front Wheel Brake

Brake fluid must be replaced annually.

Brake fluid is hygroscopic and consequently will take in moisture
from the atmosphere through vent hole in brake fluid tank. This
could reduce the boiling point of brake fluid from 240° C (465° F)to
160...180°C(320...355°F).

Important! Be careful not to spill brake fluid on bady paint, which
would be damaged.

To add brake fluid, loosen screws in tank cap, remove diaphragm
and add brake fluid to raise level to ,,max.” mark. Close tank again.

Apply hand brake lever several times until brake pressure can be
felt.

Hold lever under pressure and open bleeder screw while pulling
lever firmly at the same time. Don't release lever bafore tightening
the bleeder screw.

i
Repeat this procedure until brake fluid leaves withaut air bubbles.
Tighten bleeder screw.

Important! Never drain brake fluid tank by pumping, since this
would cause air to be taken into brake system.

Bleed on each brake caliper for motorcycles with double disc bra-
kes.

5.82 Alteration
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3411 000 Removing and Installing Front Brake
Pads

Pry off plastic cap on brake caliper with a screwdriver. Drive out

lockpins (1 and 2) from inside to outside with a punch. Remove
cross spring and brake pads.

To avoid scoring on brake disc, brake pads must be replaced in
good time (minimum pad thickness is given in mm in the picture).

Installation:

Push back piston of brake cylinder before installing new brake
pads.

5,82 Alteration
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3421150 Removing and Installing Brake Shoes
of Rear Wheel Brake

Remove rear wheel — 36 30 320.

Fold off one brake shoe from rear wheel drive with a screwdriver,
and then disconnect spring.

Installation Note! Connect brake shoes with springs and press
both shoes on to brake anchor and brake key simultaneously.

34-21/1



3431000 Removing and Installing Brake
Master Cylinder

. Detach instrument trim, unscrewing two phillips screws and round
nut on ignition lock with circlip pliers for this purpose.
Pull out holders of turn signal indicator lamps from instrument trim
and lift off trim.

Loosen brake hose at brake fluid tank slightly. ,
Unscrew two socket head screws (1 and 2) holding brake cylinder
on handlebar instrument and pull out brake cylinder.

Unscrew brake cylinder from brake hose, counterholding hose
with an open-end wrench.

778 34-31/1



Trouble-shooting — brakes

Fault

Cause

Remedy

Judder at brake lever

Excessive lateral runout
at brake disc

Renew brake disc

Poor braking action

Brake pads/linings worn
Air in brake circuit
Eccentric adjustment incorrect

Renew
Bleed
Check and adjust if necessary

Effort required at brake lever is too high

No clearance at handbrake lever
or master cylinder

Reset

5.80 Addition
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35 Pedals

3521000 Brake pedal, removing andinstalling

.Page 35-21/1
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3521000 Removing and Installing Brake Pedal

. Disconnect lockpin from brake push rod.

Unscrew stop nut, counterholding bearing pin (arrow).
Remove brake pedal.

Adjusting Brake:
Adjust winged nut on end of push rod until brakes start to stop rear
wheel, then turn back winged nut by 2 to 3 turns.

| : % ' 248 78 35 011

778 35-00/1






36 Wheels and Tires

Specifications O o< (o [ [ SN VK
Specifications — 1981 models . . . . . . . . . . . . . . . . . . . 36-0/5
3630300 Frontwheel—removeandinstall . . . . . . . . . . . . . . 36-30/1
3630320 Rear wheel — remove and install . . . . . . . . . . . . . 36-30/2
3630028 Wheels —staticbalance . . . . . . . . . . . . . . . . . 36-30/3
36 31 371 Bearings offrontorrearwheel—replace . . . . . . . . . . . . 36311
3632081 Lateral and radial runout of tire—check . . . . . . . . . . . . 36-32/1
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3630300 Removing and Installing Front Wheel

. Place motorcycle on kick stand and put a support underneath the
oil pan. y

Unscrew axle nut (1) with washer, loosen socket hiead screws (2)
with washers of front axle and pull out front axle (3), applying a
mandrel.

Installation Note! When installing the front axle with a light coat
of grease, first tighten the axle nut (counterholding with a mandrel,
if necessary), then bottom fork suspension firmly several times

. and finally tighten the mounting screws. This procedure will
prevent stress on the fork slide tubes.

[ | 248 78 36 011

Remove front wheel toward front.

7.78 36—-30/1



36—-30/2

36 30 320 Removing and Installing Rear Wheel

Set up motorcycle on kickstand and also support underneath
transmission.

Unscrew stub axle nut on drive end and remove with washer (ar-
row).

Loosen stub axle bolt nut (arrow) on left control arm.

Pull road wheel off of final drive and remove, tilting the motorcycle
toward right slightly.

Installation: When installing clean shaft and spline thoroughly
and lubricate lightly with a viscous grease. Push in stub axle while
tumning. Afer tightening stub axle nut (1) bottom motorcycle
suspension and then tighten bolt (2). Cross bore in head of axle
faces down (arrow).

lp

L 4

P

248 78 36 016

5.82 Alleration



36 30 028 Balancing Wheels Statically

Insert balancing shaft (1) through wheel bearings and preload
. bearing slightly with knurled nut (2).

Place wheel on balancing fixture, BMW No. 36 3 600, and let it ro-
tate until it stops on its own. Install weight (arrow) opposite the
heaviest point.

Note:
A correctly balanced wheel will stop in any position.

Balance weights are installed on cast wheels with the help of as-
sembly pliers, BMW No. 36 3 830.

Apply pliers on rim as close as possible, squeeze together and
slide on retaining clip for weight. The necessary weight is installed
to equal parts on the left and right sides of the rim opposite each
other.

Important! Max. balance weight: 60 grams.

36-30/3

5.82 Alteration



1

36 31 371 Removing and Installing Wheel
Bearings of One Wheel (Front or Rear)
Remove and install front wheel 36 30 300.

Remove and install rear wheel 36 30 320.

Lift out seal with a screwdriver (arrow).
Remove thrust ring and taper roller bearing.

Installation: Knock in seal flush.

|
Pull bearing shell out of hub with a Kukko puller, BMW No. 00 8 551.

Installation: To install bearing shell, heat hub to about 80° C and
knock in shell with Special Tool BMW No. 00 5 550.

1 Seal

2 Thrust ring

3 Tapered roller bearing
4 Shim

5 Bearing shell

6 Spacer

Insert stub axle through wheel hub and preload with 50 mm spacer

(arrow) and stub axle nut bearing.

Place friction torque tester with adapter and wrench socket on
stub axle nut and check bearing position.

Refer to Technical Data for friction value and tightening torque.

Note: Spacer for rear wheel is 85 mm long!

5.82 Alteration

248178 36 020

E8136 021

248 78 36 022

36-31/1



R 65 LS (Grooved Ball Bearing):

Remove brake discs (only front wheel). Place wheel rim with hub
on hotplate and heat to about 80° C (check temperature with a
thermocolor pencil).

Pull out ball bearing with Kukko puller no. 21/3 and support bridge
22-1.

Drive new bearing into hub while still warm with impact mandrel,
BMW No. 00 5 550.

36—-31/2 5.82  Addition



36 32 081 Checking Lateral and Radial Runout
of Tire

. Mount balancing shaft in wheel.
Place wheel on balancing stand, BMW No. 36 3 600. Stop lateral

and measuring shaft with a pin (arrow).

] 248 79 36 020

Measure lateral runout.

Apply dial gauge with gauge shoe on flank of center groove in tire
against stop and set dial gauge to zero.

Turn wheel carefully.
See Specifications for permissible lateral runout.

Measure radial runout.

Apply dial gauge with gauge wheel on bottom surface of center
groove in tire.

Turn wheel slowly.

See Specifications for permissible radial runout.

]| 248 79 36 022

5.82 Alteration 36-32/1






46 Frame

.o .................Page46—0/3

Specifications

Specifications — 1981 models .o e e e e e e e e 46- 0/5
46 52 000 Kickstand —remove and lnstall S A
46 51 040 Toe offset — check (withgauge) . . . . . . . . . . . . . . 46511
46 51 501 Framefrontsection—-check . . . . . . . . . . . . . . . . 46-51/2
46 53 000 Sideprop—removeandinstall . . . . . . . . . . . . . . . 46-52/2
46 61 000 Frontwheel fender—removeandinstall . . . . . . . . . . . . 46-61/1
46 62000 Rearwheel fender—removeandinstall . . . . . . . . . . . . 46-61/2
46 63 020 Cockpit, R 65 LS —remove and install . . . . e e+ . . . . 46631
46 63 025 Cockpit upper section, R 65 LS —remove and mstall . . . . . . . 46-63/3

46-0/1

5.82 Alteration
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46 51 040 Measuring Toe Displacement
(with Gauge)

Place motorcycle in gauge, placing fixture on floor or lifting platform
for this purpose. Fold away or pull in stops (1) and slide (2), and
push motorcycle into gauge and place on center stand.

Stop No. For:

36 3905 Cast wheels with drum brakes, 1978 models
36 3908 Cast wheels with drum brakes, 1981 models
363913 R 65 LS, 1982 models

Place toe gauge on supports, position to about height of stub
axles, adjustable supports toward rear. Fold out flaps and release
slide lock (don't let it snap forward!). Adjust height with the
adjustable supports that slide and stops rest on rim only.

Push gauge against rear wheel firmly from the right side so that
both stops rest on the rim.

To be able to measure the toe displacement, the front wheel must
be aligned parallel to both measuring rails (arrow). A ruler is used
to measure the distance from the front wheel 1im to the measuring

rail, front and rear, left and right. The difference of both distances
is the amount of toe displacement.

The toe displacement can be corrected slightly by moving the
control arm.

5.82 Alteration

248 79 36 025

24879 36 027

46-51/1



46 51 501 Checking Frame Front Section

Remove and install front wheel fork 31 42 100.
Bearing shells remain in steering head. .
Remove and install left and right carburetors 13 10 100.

Unscrew swinging arm bearing bolts.

Apply frame gauge, BMW No. 46 5 600, on steering head from be-

low and sezcure with spindle and nut.

Screw measuring discs in left and right control arm takeups of
frame.
Insert measuring mandrels in frame gauge and align gauge that
the distance to the measuring disc is the same on left and right
sides.

The frame is okay, if the tips of both measuring mandrels are
approximately at the same position with the tolerance range on

left and right sides.

5.82 Alteration

46-51/2



46 52000 Removing and Installing Kick Stand

Jack up motorcycle underneath oil pan until the kick stand clears
ground.

Pull down spring on left and right sides of kick stand (direction of
arrow) and disconnect.

Unscrew left and right hexagon nuts (arrow), counterholding on
inside with a socket wrench.

Remove kick stand toward front,




46 53000 Removing and Instzlling Side Prop

Disconnect springs for side prop in direction of arrow.

Push bracket forward in direction of arrow, so that pin can be
knocked out from below.

Press out pin from side prop and remove.

Removing and Installing Side Prop of 1981 Models

Remove and install exhaust assembly 18 00 020.
Disconnect springs in direction of arrow.

5,82 Alteration

248 8146 016

46-53/1



Unscrew socket head screw (arrow) and take off side prop.

248 8146 017 ]

46-53/2 5.82 Addition



4661000 Removing and Installing Front Wheel
Fender

Remove 2 socket head screws from each, left and right, side of

section plate.
Unscrew four cap nuts on fender to replace a fender without a

section plate.

Installation Note! Don't forget the rubber washers.

248 78 46 010

46-61/1



46-61/2

248 7846 018

46 62000 Removing and Installing Rear Wheel
Fender

Disconnect ground wire from battery.

Unfold double seat and remove 4 hexagon head screws with
washers, rubber washers and stop nuts (arrow).

Remove both phillips screws of tail light and take off lens with
reflector.

Unscrew mounting screws with washers and nuts (arrow). Remove
tail light housing with turn signal carrier from guard.

~!
~



Trouble-shooting — frame and suspension

. Fault

Cause

Remedy

Telescopic forks sticking

Forks distorted

Unscrew quick-release axle and sheet
metal pressing mount

Compress forks fully several times
Tighten bolts and nuts to correct torques

Unsteady straightline running

Defective steering head bearings

Steering head bearings out of
adjustment

Tire or rim runout

Defective wheel bearing

Tire of wrong type or make

Swinging arm bearing preload incorrect
Defective swinging arm bearing

One damper defective

Track misalignment too great

Renew
Reset

Check vertical and lateral runout and
renew affected items

Renew or adjust

Renew (use only approved tire)
Check setting, correct if necessary
Renew and adjust

Check dampers (install only dampers
with approximately identical traction and
compression stages)

Check and adjust if necessary
(see Specifications)

5. 80 Addition

46 6. /2



46 63 020 Removing and Installing Cockpit for
R65LS

Unscrew mounting screws for left and right trim panels (arrow) and
remove trim panels from above at an angle.

Unscrew socket head screws of clamps (arrow) on left and right
sides.

Unscrew lenses of front turn signals and pull off wires (arrow) on
reflector housing. Pull turn signal housing out of cockpit lower sec-
tion.

Unscrew mounting screws for cockpit lower section (arrow; on left
and right sides.

24882 46 030

24882 46 031

248 82 46 032

248 82 46 033
46-63/1



Pull off cockpit lower section forward at an angle.
Pull' out turn signal wires toward inside.

Note:

Upper mounting point of cockpit lower section is only clamped (ar-
row) in instrument trim panel.

Unscrew round nut of ignition lock with a special circlip pliers.

Pull off instrument trim panel in direction of arow.

Pull'turn signal indicator lamps (1 and 2) out of holders through in-
strument openings.

248 82 46 037 [ |

5,82 Addition



46 63 025 Removing and Installing Cockpit
Upper Section for R 65 LS

Unscrew round nut on ignition lock with aspecial circlip pliers.

Push trim upper section together on headlight with both thumbs
(arrows) until retaining tabs (1 and 2) disengage.

Push trim upper section out of top clamps in direction of arrow.

Pull bulb holders for turn signal indicator lamps (1 and 2) out of trim
upper section.

5 B2 Addilio

248 82 46 038

248 B2 46 037

46-63/3







51 Equipment

5125030 Steeringlock—remove andi
install . . . . .
g: 25050 Seatlock—removeandinstall . . . . . . e
25060 Seat lock cylinder—remove andinstall . . . . N g:_ggg

5.82 Addition
51-0/1



5125030 Removing and Installing Steering
Lock

Pry off cover (arrow) with a screwdriver.

Insert key in lock and turn anticlockwise against stop. Pull out lock
cylinder.

51 25050 Removing and Installing Seat Lock

Unscrew hoth phillips screws (arrows). Remove cover and lock
housing.

Installation:

Firstinstall rear screw finger tight and then the front screw, making
sure spring fits correctly!

5.82 Addilion

247 81 51016

247 8151 017
51-25/1



51-25/2

247 8151 019

5125060 Removing and Installing Seat Lock
Cylinder

Remove and install seat lock 51 25 050.

Unscrew phillips screw (arrow). Pull circlip (1) and lock cylinder (2)
apart.

Installation:
Tab of lock cylinder must engage in groove of lock plate (arrow).

5.82 Addition



5253 000 Removing and Installing Seat

Remove retainer (arrow) on front and rear hinges (press away to
the side with a screwdriver). Fold up seat, pull back and remove
carefully.

52-53/1

5.82 Alteration






52 Seats

5253000 Seat,removingandinstalling . . . . . . . . . . . . . . .Page 52-53/1

7.78 52 -0/1



5253000 Removing and Installing Seat

Remove circlip from rear hinge (arrow), fold up seat, pull toward
rear and remove.

52-53/1






61 General Electrical System

Specifications and wiring diagrams
Specifications — 1981 models

6121010
61 21 100
61 31 350
61 31 367
61 31 365
61 31 400
61 33 000

5.82 Alteration

Battery — remove and install

Battery console — remove and install
Flasher — remove and install
Buzzer —remove and install

Buzzer relay — remove and install

_ Starter relay — remove and install

Horn — remove and install

. Page 61— 0/3
. . 61-0/5
61-21/1
61-21/2
61-31/1
61-31/1
61-31/2
61-31/2
61-33/1

61-0/1
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6121010 Removing and Installing Battery

Remove left and right battery cover, first pullirg out of front holding
pad and then from both rear ones. Pull up cover at same time.

Pull left rubber clamp down in direction of arrow and right up, and
disengage. Remove cover and disconnect wires from battery.

Pull out battery from left side with right hand, inclined toward rear
and upward. Grab underneath battery with left hand and turn the
right side toward front and up; the left side toward rear and down.
This means reaching the position illustrated in the figure.

Tilt battery all the way on the left narrow side and pull out upward.

248 78 61 012

248 78 61 013

61
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6121100 Removing and Installing Battery
Console

Remove and install battery 61 21 010. .
Unscrew one each hexagon nut (arrow) on left and right sides of '
battery console at top.

7

24878 61 014 [}

Also remove two bottom hexagon nuts (arrows).

248 78 61 015 o

61-21/2 5.82 Alteration



61 31 350 Removing and Installing Flasher

Take off right battery cover.
Take hold of flasher (arrow) with two fingers and pull out from
above.

‘ Disconnect battery ground lead.

1981 Models

Disconnect battery ground lead.
Remove fuel tank 16 11 030.
Pull out flasher.

6131367 Removing and Installing Buzzer

Remove and install fuel tank 16 11 030.
Disconnect two pin plug (arrow).

Pull off buzzer on holder from above.

5.82 Alteration

248578 61 016

248 78 61 018

61-31/1



61-31/2

248 78 61

248 78 61

018

019

61 31 365 Removing and Installing Buzzer Re-
lay

Remove and install fuel tank 16 11 030.
Pull relay (arrow) out of socket.

61 31400 Removing and Installing Starter Re-
lay

Remove and install fuel tank 16 11 030.
Pull starter relay (arrow) out of socket.

Same is applicable to 1981 models.

5.82 Alteration



6131365 Removingand Installing Buzzer Relay

Remove and install fuel tank — 16 11 030.

Pull out relay (arrow) from console.

] - : 248 78 61 018

61 31400 Removing and Installing Start Relay

Remove and install fuel tank — 16 11 030.

Pull out relay (arrow) from console.

; EL 3
[ ] - a2 248 78 61 019

61-31/1



6133000 Removing and Installing Horn

Disconnect ground wire from battery. Unscrew horn mounting
screw (arrow).

Push back water cap (arrow) and pull off flat male plug.

61-33/1






62 Instruments

.. e e e e e e e e e o o .. . o . . .Page62- 0/3

Specifications
Specifications — 1981 models e e e e e e e e e e .. .. B2-0/5
62 12000 Speedometer — remove and mstall e e e e e e e . B2-12N1
62 12020 Speedometerdrive cable—remove and install 62—12/2
62-13/1

62 13 000 Tachometer —remove and install

62-0/1

5.82 Alteration
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6212000 Removing and Installing Speedome-
ter

. Remove and install cockpit upper section (only R65 LS)
46 63 025.

Unscrew two phillips screws of instrument trim panel.

Unscrew round nut of ignition lock with special pliers.

Pull turn signal bulb holders out of trim panel. Take off instrument
trim panel.

Detach speedometer cable (1) from instrument and pull out holder
(2) for instrument light.

Unscrew two instrument mounting nuts (arrows) and remove
instrument.

5.82 Alteration

24878162 010

248 78 62 012

62

12/1



62-12/2

6212 020 Removing and Installing Speedome-
ter Drive Cable

Remove and install cockpit upper section (only R 65 LS)
46 63 025.
Unscrew knurled nut (arrow) on speedometer.

Push back rubber cap for speedometer drive on transmission.
Unscrew mounting screw (arrow) far enough that the speedome-
ter drive cable can be pulled out.

Installation:

Make sure speedometer drive cable is routed correctly along the
frame.

5.82 Alteration
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6213 000 Removing and Installing Tachometer

Remove and install cockpit upper section (only R 65 LS)
. 46 63 025.
Unscrew two phillips screws of instrument trim panel.
Unscrew round nut of ignition lock with special pliers.
Pull out holders for turn signal light bulbs.
Take off instrument trim panel.

Pull out multiple plug from instrument.

Installation Note! Watch round head pin when installing!

Unscrew two instrument mounting nuts and remove instrument.

& B 248 78 62 015

5.82 Alteralion 62-13/1






63 Lights

Specifications .
Specifications — 1981 models

63 10 004
63 21 380
6323170
63 99 241
63 99 271
63 99 381

5.82 Aiteration

Headlight — aim
Tail light assembly —remove and mstall

Turn signals, both (front or rear) — remove and install

Light bulb for haedlight — replace
Light bulb for turn signal (front or rear) — replace
Light bulb for tail light — replace ..

. Page 63- 0/3

63— 0/5
63-10/1
63-10/2
63—-23/1
63-99/1
63-99/2
63-99/2

63-0/1
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6310004 Aiming Headlight Beam

Always check aiming of headlight beam after working on headlight. If an aimer is not available, this can be done as described below. Check and,

if necessary, correct tire pressures.

Park motorcycle on its wheels on alevel surface 5 meters (16.4
feet) away from a light-colored wall and have rider sit in saddle.
The rear s'pring struts are adjusted for solo riding. Measure
distance from floor to center of headlight, transfer this height to
wall, make a cross mark and draw a second cross mark 5 cm

(1.968") below first mark. Turn on low beam headlight and align
headlight beam, that it's light/dark line runs left from height of
lower cross, rising from center of cross to the right up to height
of upper cross and then drops again.

K " . '
\J/'/.
8163010

5.82 Alteralion
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6321380 Removingand Installing Combination
Tail Light Assembly

Disconnect ground wire from battery.
Unscrew both phillips screws and remove lens.

Pull off wires from back of reflector, noting connections if necessary.

Unscrew mounting screws with washers and nuts from housing
and remove housing.

Installation Note! When installing lens, make sure that clear glass
for license plate light is at bottom.



6323170 Removing and Installing Both Turn
Signals<{Front or Rear)

Disconnect ground wire from battery.
Unscrew both phillips screws and remove lens.

Installation Note! When installing lens, make sure ‘hat ,,top” is up

Disconnect wires from back of holder.

Loosen both screws and take off turn signal housing.

..’..uhh
=

olb ol N

=

-

-

248 78 63 012

248 78 63 013

63—-23/1




63 99 241 Replacing Light Bulb for Headlight

Remove and install cockpit upper section (only R 65 LS)
46 63 020.

Loosen phillips screw (arrow) in headlight face ring at bottom and
pull face ring off of headlight housing.

Open wire holder, detach halogene lamp from reflector and pull
out from push button plug.

Installation Note! When installing halogen lamp, make sure that
turning catch engages in reflector.

Never touch halogene lamp with bare fingers!

Pull out overnight lamp holder from reflector.

5.82 Alteration

248 78 63 015

248 78 63 016

63-99/1



6399 271 Replacing Bulb of One Turn Signal
(Front or Rear)

Disconnect ground wire from battery. .
Unscrew both phillips screws and remove lens.

248 78 63 017 [ |

Press bulb into holder and turn anticlockwise to remove.

Installation Note! When installing lens, make sure that ,,top”
is up.

|
6399 381 Replacing Bulb for Tail Light

Disconnect ground wire from battery.
Unscrew both phillips screws and remove lens.

Press bulb into holder and turn to remove.

248 78 63 020 ] .

63-99/2 7.78
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