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Wartung und allgemeine

Maintenance and

Entretien et généralités

Manutenzione e

Hinweise general hints informazioni generali

11 Motor Engine Moteur Motore

12 Motor-Elektrik Engine-Electrical Moteur-électricité Motore-impianto elettrico

13  Krafistoffaufbereitung Fuel supply and Alimentation et réglage Carburazione
und -regelung adjustments au carburant

16  Kraftstoffbehélter Fuel tank and lines Réservoir a essence Serbatoio e condutture
und -leitungen et conduites carburante

18  Auspuffanlage Exhaust system Dispositif déchappement  Impianto di scarico

21 Kupplung Clutch Embrayage Frizione

23  Getriebe Transmission Boite a vitesses Cambio

26  Gelenkwelle Drive shaft Arbre de transmission Albero di trasmissione

31 Vorderradgabel Front fork Fourche d'avant Forcella anteriore

32  Lenkung Steering Direction Sterzo

33 Hinterachse Rear axle Essieu arriere Asse posteriore

34  Bremsen Brakes Freins : Freni

35  FuBbetatigung Pedal assembly Pédalier Pedali

36 Rader und Bereifung Wheels and tyres Roues et pneumatiques Ruote e pneumatici

46  Rahmen Frame Cadre Telaio

52  Sitzbank Dual seat Banquette Sellone doppio

61 Allgemeine Fahrzeug- General electrics Chassis-¢lectricité Telaio-impianto elettrico
elektrik

62  Instrumente Instruments Instruments Strumenti

63  Leuchten Lights Lampes Luci

71 Bordausristung Equipment parts Pieces d'equipement Pezzi d’'arredamento

72 Sonderausristung Special equipment Equipement special Equipaggiamento speciale



00  Entretenimiento Vard och allmanna Onderhond en algemene

e informes generales hﬁnvisninga: | aanwijzingen

11 Motor Motor Motor

12 Motor-Equipo eléectrico Motor-Elsystem Motor-elektrisch

13  Alimentacion de Bransletilliforsel och Benzinetoevoer en
combustible y reglaje justering afstelling

16 Deposito de carburante Bensintank och ledningar  Benzinetank en leidingen
y tuberia

18 Tuberia de escape Avgassystem Uitlaatinstallatie

21 Embrague Koppling Koppeling

23 Caja de cambio Vaxellada Versnellingsbak

26  Arbol articulado Kardanaxlar Cardanas

31 Horquilla delantera Framgaffel Voorwielvork

32 Direccion Styrning Stuurinrichting

33 Eje trasero Bakaxel Achteras

34 Frenos Bromsar Remmen

35 Pedales Pedaler Pedalen

36 Ruedas y neumaticos Hjul och dackutrustning Wielen en banden

46  Cuadro Ram Frame

52  Asiento doble Séten Duozadel

61 Instalacion eléctrica Fordonets elsystem Elektrische Installatie

Chassi elsystem

62 Instrumentos Instrument Instrumenten
63 Luces Lampor Lampen
71 Equipo de a bordo Utrustningdelar Boorogereedschap

72 Equipo especial Special-utrustning Speciaal uitrusting






FOREWORD

This latest edition of our Workshop Manual is designed to assist in ensuring that all necessary
maintenance and repair work is carried out in a skilled and competent manner. It is for the
use of master mechanics and fitters whose practical and theoretical training at our Service
School will be complemented by the detailed information provided in this reference work.

Each main section is preceded by the relevant Technical Data.
The same classification system has been adopted as that used in our Flat Rate Catalogue.

The page references are broken down as follows, for example 33-10/2:

33 Main Section
—10 Sub Section
/ 2 Running page number in the Sub Section

The special tools necessary for carrying out some aspects of repair work are summarized
in our Special Tool Catalogue, Order Number 01 99 9099 421. In each case their use is
illustrated for relevant jobs.

For each operation a description of the removal procedure is always given. If refitting is
not possible in reverse sequence appropriate fitting instructions will be provided.

In addition to the improvements and modifications which are notified regularly by circulars
we can recommend our clearly and generously illustrated Spare Parts Catalogue as an addi-

tional source of information.

BAYERISCHE MOTOREN WERKE AG

Customer Service Department

Published by Bayerische Motoren Werke AG, Customer Service Department, 8 Munich 40, Western Germany.
All rights reserved. Reproduction in whole or in part only with our express written permission.

Printed in Germany



BMW N 600 02.0

Tightening torques and preload forces

Applicable only to bolts in accordance with DIN 912, 931, 933, 960, 961, 6912 and nuts with a nut
height of 0.8 x d in accordance with DIN 934 and exclusively for n ges = 0.14 (Bolts phosphate
treated, nuts without aftertreatment or galvanized. Lubricated condition: either non-lubricated or

oiled.)

For cadmium plated bolts or nuts (u ges = 0.08 to 0.09) the tightening torque must be = 30% less
than in the table with the same utilization factor of the bolt material.

Not applicable when another surface or lubricated condition of the thread is used or if there is
a variation in the nut height. In such cases it is necessary to determine the values separately.

Not applicable to bolts with expansion shanks, self-locking screw connections as well as screw
connections of parts made of different materials.The utilization factor of the bolt in the case of a
standard mefric thread is:

Tightening torque M

Ired = 0.07 - 902

mkp

At Ib

Preload force Pv

kp

b

Thread Strength rating as per DIN 267 Strength rating as per DIN 267
6.0 10.% 6.8 6.9 8.8 10.9

0.4+0.1 1.5+0.2

M6 2.9+07 10.8+1.4

1.0+0.1 3 4+0.4

M 8 7 95 +0.7 26+2.9

7 (+0.2 7 3+0.8

M 10 | 145+14 52.8+58

1.0+0.1 1.0+0.2 3.0+0.3 3.6 +0.4

M 20x1.5 72407 72+14 | 71 7 +2.2 9% +2.9

20+02 | 372404 5.0+0.7 73408

Bl 145+1.4 |23 +29 434+5 | 528+58

3.4+0.4 5.4+0.86 - 10.3+1 12.0+15

M 10x1.25 24 6+2.9 39+4.3 745+7.2 | 84.7+108

3.4+0.4 5.4+0.6 10.3+1 12.0+1.5

M 12x1.25 24.6+2.9 39+4.3 745+7.2 | 847+10.8
5.4+0.6 8.6+1 11.5+1.5 16.0+2 20+2

M Bl 39+4.3 |62.2+7.2 83+10.8 [ 115.7+145 | 144,6+14.5
M ]4 -! 5 813+1 ]3‘5‘1-15 15-5+15 ]a.ﬂ-!-z 25+3 3ﬂrﬂ+¢
X1 500+7.2 |97 4+108 | 7112+108 | 130+14.5|180.7+22 717 +29
M 16x15 11.0+1.5 | 18.0+2 200+25 24.0+3 34.0+4 40.0+5
"t 19.5+10.8 | 130+14.5 | 144.6+18 |173.5+22 246+29 289 +36
M 18x15 16.0+2 26.0+3 29.0+35 | 340+4 49.0+5 59.0+6

- 115.7+14.5 | 188+22 210+25 244 +29 354136 | 426.6+43.4 011179

The values stipulated in the table apply to a screw connection which corresponds to the above
conditions. The tightening torque including tolerance is only given on the layout or assembly
drawing if

a) a valve different from the Standard sheet is necessary for operational reasons,
b) the strength rating of the bolt and nut is not evident.

A BMW Standard regarding tightening and test torques for screw connections with self-locking
nuts as per DIN 985 and BMW N 113 48.0 is being prepared.



BMW N
11349.0

Tightening torques

for self-locking nuts

Applicable only to nuts in accordance with BMW N 113 48.0 and DIN 985.

Surface condition: Bolt phosphate treated or galvanized, nut galvanized and not waxed.
Lubricated condition of bolt: either non-lubricated or lightly oiled.

For cadmium plated bolts or nuts the tightening torque, with the same utilization factor of the
bolt material, must be = 30% less than the value in the table.

Not applicable in the case of another surface or lubricated condition of the thread, a strength rat-
ing of the bolt of less than 8.8 (e. g. 6.9) in conjunction with expansion bolts.

In such cases it is necessary to determine the values separately.

Tightening torque M, il

Nuts as per BMW N 113 48.0
Strength rating

Nuts as per DIN 985
Strength rating

10 10

1.1+0.1 1.5+0.2 1.8+0.2 1.0+0.1 1.3+0.2 1.6+0.2
Wy 6 7 9+0.7 10.8+1.4 13.0+1.4 7.2+0.7 9 4+1.4 11.6+14
M 8 2.5+0.3 3.4+0.4 4,0+0.5 25+02 3.3+0.3 3.9+04
M 8x1 18.0+22 24.6+2.9 29.0+3.6 18.0+1.4 24.0+2.2 28.2+25
h.;\ 10 95.4+0.5 6.8+0.8 8.0+0.9 4.7+05 6.4+0.7 7.7+0.8
M 10 x1.25 4.9+3.6 49.0+5.8 57.8+6.5 34.0+38 46.3+5 55.7+5.8
M 12 g.1+03 11.4+1.3 13.59+1.5 /.8+0.8 10.9+1 12.6+15
M12x1.5 58.5+65 82.4+9.4 97 .6+10.8 56.4+58 78.8+7.2 91.0+10.8
M 14 13.0+15 18.0+2 22.0+2 12.7+15 17.0+2 21.0+2
M 14x1.5 94.0+10.8 130.0+14.5 159.0+14.5 92.0+10.8 123.0+14.5 152.0+14.5
M 16 225+2 28.0+3 33.0+4 19.5+2 26.0+3 31.0+4
M 16x1.5 162.7 +14.5 202.0+22 238.6+29 141.0+14.5 188.0+22 224.0+29
M 18 27.0+3 38.0+4 44.0+5 26.0+3 36.0+4 42.0+5
M 18x1.5 195.0 +22 2747129 318.0+36 188.C+22 260.0t29 303.6+36

The respective preload forces Pv (kp/lb), according to the individual strength ratings, can be
taken from the table “Tightening torques and preload forces” in BMW N 600 02.0.

The values stipulated in the table apply to a screw connection which corresponds to the above
mentioned conditions. The tightening torque including tolerance is only given on the layout or
assembly drawing if a value different from the Standard sheet is necessary for operational reasons.

In the case of a screw connection which is highly stressed dynamically
an exact examination by means of calculations and tests is essential.




BMW N 600 02.0

Bolts and Screws

Countersunk
self-tapping screws

Oval-head
self-tapping screws
Oval-head countersunk
self-tapping screws

Hexagon bolts

O

Cheese-head screws
Stud bolts

| Button-headed screws

Carriage bolts

Threaded pins

Countersunk screws
Shoulder studs

Winged screws

Oval-head screws

Screw plugs

Oval-head countersunk
SCrews

Hollow screws

Cheese-head

self-tapping screws Cap screws

Hexagon
self-tapping screws

olsklsleselsolelels

Slotted plugs

Nuts

e 0 l. DIN Strength T DIN Strengt
Description shape |\, |rating Description shape |\, |rating
439 | 9) ©®

Square nuts

109 Cap nuts

Hexagon nuts

Slotted nuts

Screw caps

Knurled nuts

i Castellated nuts

Ball collar nuts
Flat collar nuts

..0.2mm (0.004 . ..0.008")

Wing nuts

, depth of case 0.1 .

') Case hardened steel, tempered file-hard
‘ uptoM10: 48, fromM12: 4.6

l uptoM 4: 5-2, fromM 5: Band 10
‘) The stipulated strength characteristics deviate from the DIN specification
) uptoM 8: 4D-2, for M 10: 55-2







11 Engine

Technical Data

11 00 039
11 00 050
1111 527
1112 080
1112513
11 12 561
1112 621
11 14 060
1114 651
11 14 691
11 14 671
1115101
1115111
11 21 001
11 21 531
1122 000
1124 000
1125000
11 31 061
11 34 504
11 41 000

Compression-testing ;

Engine-removing and refitting .
Cylinders-boring and honing .
Cylinder head — removing and reﬂthng . :
Cylinder head — dismantling, assembling and vulve grmdmg
Valve guides — renewing .

One valve seat ring — renewing

Timing cover — removing and refitting
Crankshaft radial seal — renewing . .
Revolution counter drive radial seal — renewing
Camshaft radial seal — renewing

Engine breather hose — renewing .

Check valve for breather — renewing
Crankshaft — renewing

Main bearing bushes — renewing .

Flywheel — removing and refitting .

Connecting rod — removing and refitting

Piston — removing and refitting .

Timing chain gear train — renewing

Valve clearance — adjusting .

Oil pump — removing and refitting

11- 0/3

11-00/1
11-00/2
11-11/1
11-12/1
11-12/3
11-12/5
11-12/5
11-14/1
11-14/2
11-14/2
11-14/2
11-15/1
11-15/1
11-21/1
11-21/3
11-22/1
11-24/1
11-25/1
11-31/1
11-34/1
11-41/1

11-0/1
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Engine Technical Data

Type R 60/6 R 75/6 R 90/6 R ?0S

Engine design 4 stroke horizontally opposed engine with overhead valves in V configuration

Location of engine number on engine black above oil filler hole

Cylinder bore mm (in) 73.5 (2.86) 82 (3.19) 90 (3.51) 90 (3.51)

Piston stroke mm (in) 70.6 (2.75)

Number of cylinders 2

Cylinder arrangement opposing

Stroke/bore ratio 0.96 0.86 0.79 0.79

Rated cubic capacity cc (cu. in) 595 (36.29) /40 (45.14) 892 (54.41) 892 (54.41)

Actual cubic capacity cc (cu. in) 599 (36.53) 745 (45.44) 898 (54.77) 898 (54.77)

Compression ratio 9.2:1 9.0:1 9.0:1 9.5:1

Maximum useful output DIN HP (kw) at rpm 40 (29.5) 6400 50 (36.8) 6200 60 (44.1) 6500 67 (49.3) 7000
SAE HP (kw) at rpm 46 (33.9) 6600 57 (42) 6400 67 (49.6) 6700 75 (55) 7200

Maximum permissible constant rpm 6500 6500 ‘ 6500 7000

Maximum permissible rpm 7000 7000 | 7000 7300

Idling rpm 600800

Maximum permissible rpm during running in:

up to 1000 km (600 miles) rpm 4000

up to 2000 km (1200 miles) rpm 5000

Rotary sense clockwise viewed towards dynamo

HP (kw)/Litre specific engine output, DIN 67 (49.4) 67 (49.4) 67 (49.4) 78 (57.5)

Maximum torque in mkp (Nm, |b/ft) at rpm

4.9 (49, 35.4) 5000

6 (60, 43.4) 5000

7.3 (73, 52.8) 5500

7.6 (76, 55.0) 5500




F/0—LL

Engine Technical Data
Type R 60/6 R 75/6 R 90/6 R 905
Minimum torque mkp (ft/b) 4.5 |32.5) 5.6 (40.5) 6.7 (48.4) /.0 (50.6)
in rev range rpm 40006300 4000-+6300 40006300 4000—+6300
Mean piston velocity m/s (ft/min) 15.1 (2972) 14.6 (2874) 15.3 (3012) 16.5 (3248)
at rpm 6400 6200 6500 7000
Compression in atmg good more than 10.0
normal 8.5+10.0
poor below 8.5
Compression test instructions 1. Unscrew spark plugs
(Motorcycle with starter) 2. Measurement to be carried out with a calibrated compression gauge with fully charged
battery, engine at normal operating temperature and throttle flap or twist grip throttle
fully open at starter speed. Remove constant pressure carburettor before test.
63.5 (139.9) 64.9 (143) 62.5 (137.7) 62.5 (137.7)
LT | v (Ib with starter carburettors, oil with starter carburettors, oil with starter carburettors, oil with starter carburettors, oil
eight complete, kg (lbs) without ignition coil and without ignition coil and without ignition coil and without ignition coil and
intake system intake system intake system intake system

Fuel grade

super (premium) fuel

Rated fuel consumption in imperial miles

per gallon/US mpg

51.3/42.3 62.8/52.3 57.1/47.3
(at 110 kph/70 mph (at 110 kph/70 mph) (at 110 kph/70 mph)

57.1/47.3
(at 110 kph/70 mph)




S/0—LL

Engine

Technical Data

Type

R 60/6

R 75/6 R 90/6

R 905

Engine Lubrication:

Lubrication system

Force feed circulation

Qil filter

In main circuit

Differential pressure for opening the bypass
valve — atmg (psi)

1.5 (172)

Oil pressure warning lamp lights at below

0.2-+-0.5 atmg (2.9=7.3 psi)

Safety valve opening pressure — atmg (psi) 5.0 (73.4)

Qil filling quantity without filter

change — litres (Imp/US pints) 2.0 (3.5/4.2)

with filter change — litres (Imp/US pints) 2.25 (4.0/4.7)
0.1

Qil consumption litres/100 km max.

Type of oil: HD branded oil for internal combustion engines
Viscosily at external temperature, primarily
over +30° C SAE 40 SAE20 W50
over O° C SAE20 W 40 SAE20 W 50
below Q° C SAE10 W30 SAE10 W40 SAE10 W50
Oil Pump

Qil pump design

Eaton type (Hyp. Trochoidal gearing)

Delivery litres/hour 1400

at rpm 6000

Quter rotor diameter, mm{in) 0 0
710,025 S o)

Housing inner diameter, mm(in) 57 9 + 3-545 (223!—3.%]?)

Outer rotor/pump housing clearance, mm(in)

0.10-=0.17 (0.0039-+0.0066)




?/0—11

Engine Technical Data
Type R 60/6 R 75/6 R 90/6 R90S
: , —0.016 —0.00066
Rotor height, mm(in) ]4_[}‘{]34 ( [},54_0 0013 )
: . +0.025 +0.00097
Housing depth, mm(in) H—|—{]_[}]U ( D‘54+{].DD[J3?)
Clearance between pump housing base and
rotor seal base, mm{in) 0.026--0.059 (0.001-+-0.0023)
Gap between inner and outer rotor, mm(in) 0.12=-0.30 (0.0046—+0.0117)
Entry depth in cover, maximum, mm(in) 0.05 (0.0019)
Length of excess pressure spring,
unbiased, mm{in) 68 (2.65)
Valve Clearance:
Set with engine cold, max. 35° C
Inlet valve, mm(in) 0.15 (0.0058]
Exhaust valve, mm(in) 0.20 (0.0078)
Valve timing settings Camshaft setting with 2 mm (0.08") valve clearance
Inlet opens BTDC 10 BTDC |
Inlet closes 40° ABDC Y 50°ABDC  { 4 950
Exhaust opens 40° BBDC o 50°BBDC | ~ 7
Exhaust closes TEIS 10° BTDC J
Valves:
Overall valve length
Inlet, mm(in) 98.5—0.3 (3.84—0.12) 98.8—0.4 (3.85—0.15)
Exhaust, mm(in) 97.5—0.3 (3.80—0.12) 98.8—0.4 (3.85—0.15)
Valve head diameter
Inlet, mm(in) 38 (1.48) 42 (1.63) 42 (1.63) 42 (1.63)
Valve head diameter
Exhaust, mm(in) 34 (1.32) 38 (1.48) 40 (1.56) 40 (1.5%)
Stem diameter —0.050 —0.0019
Inlet, mm(in) 8_0.065 (9'312—[10025)




LI0—LL

Engine Technical Data
Type R 60/6 R 75/6 R 90/6 R90S
Stem diameter —0.065 —0.050 —0.050 —0.050
Exhaust, mm 8_0.080 8_0.065 8_0.065 8_0.065
Minimum rim thickness of valve head
inlet, mm{(in) 1 (0.039)
Exhaust, mm(in) 1 (0.039)
Valve head deflection, mm(in) 0.025 (0.0009)
Valve seat ring: ! 5
Quter diameter, mm 0
nlet 392 0,025 320,025 320,025 B2 _g005
Quter diameter, mm 0 0 0 0
Exhaust 3720025 4320025 43.2_g 095 4320025
Valve seat ring bore in cylinder head:

5 -0.025 43+U.ﬂ25 43 +0.025 43 +0.025
Inlet, mm 0 0 0 0

+0.025 +0.025 +0.025 -0.025

Exhaust, mm 39 0 43 0 43 0 0
Interference fit in head
Inlet, mm 0.15=0.20 0.15—=0.20 0.15 0.15
Exhaust, mm 0.15—+0.20 0.11-=0.15 0.11 0.11
Valve seat angle, ” 45
Correction angle, outer ° 15
Correction angle, inner © 75
Valve seat width: 1.5 (0.058)
Inlet, mm(in)
Exhaust, mm(in) 2.0 (0.078)

Note: multiply by 0.039 to convert mm to inches



8/0—L1

Engine Technical Data
Type R 60/6 R 75/6 R 90/6 R90S
Valve seat ring oversize, mm(in) 0.2 (0.0078)
Valve guides:
Overall length, mm(in) 54 (2.106) 48 (1.87)
Quter diameter, mm(in -0.061 +0.0023
(in) 440,050 (0546 fres)
Inside diameter, mm(in) 8 H7 (0.31 H0.27)
Bore in cylinder head, mm(in) 14 H7 (0.54 H 0.27)
Interference fit in cylinder head, mm(in) 0.032--0.061 (0.0012--0.0023)
: - : +0.061 0.0023
O , first st d ter,
versize, Tirst stage diameter, mm{in) 14.1 0.050 (U'Sd?—!--[},ﬂ[ﬂ?)
: . -0.061 +0.0023
Second stage diameter, mm(in| 14.2, 0.050 ({]_553 0,007 9]
Valve stem clearance: 0.050+0.080

Inlet, mm{in)

(0.0019--0.0031)

0.050--0.080 (0.0019+0.0031)

Exhaust, mm(in)

0.065--0.095 (0.0025--0.0037)

0.050+0.080 (0.0019--0.0031)

Maximum permissible wear tolerance, mm(in)

0.15 (0.0058)

Valve gear:
Valve operation

by the camshaft via hard cast tappets, push rods and rocker arms

Camshaft drive

Duplex chain 3/8 <7/32 (double roller chain) with chain tensioner under spring pressure (leaf spring)

Number of links

30
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Engine

Technical Data

Type

R 60/6

R 75/6

R 20/6

R 90S

Valve Springs:
Wire thickness, mm{(in)

425 (0.165)

QOuter coil diameter, mm(in)

31.9 (1.244)

Spring length, relaxed, mm{in]

approx 43.5 (1.696)

Spring force in kp at test length, mm(lb/in)

29 at 37.6 70 at 28.5 (63.8 at 1.46, 154 at 1.11)

Coil direction

right hand

Number of windings, resilient

Number of windings, total

Fitting direction

With the windings painted green facing the cylinder head side

Rocker arms:

MNeedle-roller-mounted

Axial float of rocker arm

Clearance-free but easily movable

Rocker arm ratio
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Engine Technical Data
Type R 60/6 R 75/6 R 90/6 R 90S
Camshaft:
Flange bearing bore in crank case, +0.039 +0.0015
diameter, mm(in) 0 g (1.560 0 )
: : _ 0
Flange bearing outer diameter, mm(in) 40__ 5014 (]‘56{]——0,01][}6)
Flange bearing bore diameter, mm(in) ?5._{;-[”3 (ﬂﬁg?ﬁ_rgﬂﬂﬂs)
Camshaft bearing journals — alternator —0.020 ( —D‘{]'DD?)
end, diameter, mm(in) 25_ 0033 0-975__ 9 0012
Bearing bore, flywheel end, for camshaft in +0.021 ( —G.UGE}E)
crank case, diameter, mm{(in) 24 g 0.936
Camshaft bearing journal — flywheel end, —0.020 —0.0007
diameter, mm(in) 24__ 033 (D'%é—ﬂ.ﬂmz]
Alternator and flywheel end radial
clearance, mm(in) 0.02-:-0.046 (0.0007-+-0.0017)
Maximum permissible deflection of contact
breaker shaft, mm(in) 0.02 (0.00078)
Axial float (clearance between camshaft
starter collar and flange mounted
bearing) mm(in) 0.1 £0.02 (0.0039 £0.00078)
Cam base circle diameter, mm(in) 28 (1.092)
Cam lift, mm(in) 6.198 (0.2417) 6.756 (0.2634) 6.756 (0.2634) 6.756 (0.2634)
1 . —0.025 —0.0009
Tappet outer diameter, mm(in) 22_ 5015 (G'ESEF-—[},UHHS)
+0.006 +0.0002
Tappet bore in crankcase, diameter, mm(in) ?2—{1[}15 (H'EEE——{].DDDE]

Tappet radial clearance, mm(in)

0.01-+0.051 (0.0004--0.0019)

Maximum permissible wear tolerance for
tappets, mm(in)

0.075 (0.0029)
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Engine

Technical Data

Type

R 60/6

R 75/6

R 90/6

Crankshaft and Bearings:

Main bearing journals

Diameter mm(in)
Main bearing journal

Order no.

Bearing shell

—0.010 —0.0003%
d
e 6[1.0[}__:]"3?{} (2.34_[]‘[}&(]?3) 11 11 1 250 155
Standard 0
—0.020 —(0.00078
blue 6[},[1[}_{1[]2? ( '34—[}.{](]]13) 11 11 1 255 285
—0.010 —0.00039
red
59.75_ 5020 (E‘BE—D.DGD?B] 11 11 1 254 788
First stage 0,25
—0.020 —0.00078
blue 59.75 0.029 (2.33_{100”3) 11 11 1 235 286
—0.010 —0.00039
red 59.50__ 4 g9 ( '3?-—[],{}1}[}?8) 11 11 1 254 789
Second stage 0,50
—0.020 —0.00078
bl
ve 59.50 5 noo (E.EE_D_DGHS) 11 11 1 255 287
—0.010 —0.00039
d
b 5?.25_&{}23 (2.31_[]_{}[][]?3) 11 11 1 255 288
Third stage 0,75 — -
blue 5925599 (2.31_{}_%”3) 11 411 255 289
Sfjre for S—EGm‘pDnen’r bearing in crankcase, 65—|—[]'.D'|'? (15354 U.ﬂﬂﬂ?)
iameter, mm(in) 0 0
Bore for 3-component bearing in bearing +0.019 ~0.0007
cap, diameter, mm(in) 6.9 (2'535 0 )

Main bearing journal, radial clearance, mm(in)

0.035-+0.065 (0.0013--0.0025)

Bearing seat for grooved bearings of front a5 +0.025 (_’ 345 ] IJ.{]UIJ‘?]
crankshaft mounting, diameter, mm(in) +0.009 e AL DREE
Bearing seat bore for grooved bearing in 62—[}.{}{}‘? (2 4]8—&[}{"’}3)
timing cover, diameter, mm(in) —0.039 T —0.0015

R90S
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Engine Technical Data
Type R 60/6 R 75/6 R 90/6 R 90S
Crankshaft seating, sprocket wheel, +0.020 +0.00078
diameter, mmiin) 35.003 4 4 009 (1.3¢5 £0.0003 )
: +0.003 ( +0.0001
Mounting bore, sprocket wheel, mmlin) 35.003_ ;3 1.365__ 1 0005

Axial float, crankshaft, mm(in)

0.08-+-0.15 (0.0031-+-0.0058)

Thrust washer,  red — thickness “S” mm(in)
blue — thickness “S” mm(in)

green — thickness “S* mm{(in)
yellow — thickness “S" mm(in)

Maximum permissible wear tolerance, mm(in)

2.483--2.530 (0.0968--0.0986)
2.530--2.578 (0.0986--0.1005)
2.578--2.626 (0.1005--0.1024)
2.626-+-2.673 (0.1024--0.1042)

--0.20 (0.0078)

Maximum permissible deflection at shaft
journal (alternator end) externally when
supported at main bearing points, mm{in)

0.02 (0.00078)

Maximum permissible dynamic imbalance

in crankshaft (without flywheel), cmp 20
Maximum lateral deflection at flywheel, mm(in) 0.1 (0.0039)
Connecting rod and bearings Diameter mm Order No.
Crank pin Bearing shell
—0.009 0.0003
Standard 0 48.00__ 5 gos5 (] E?E—G.GUD?) 11 24 1 258 460
—0.009 —0.0003
Stage 1 0.25 4775 aoe RS v 11241 258 419
—0.009 —0.0003
Stage 2 0.50 4750 p o (18527 5 g 11241 258 420
—0.009 —0.0003
Stage 3 0.75 47255 095 ( —U.DD[}'?) 11 241 258 421
Basic bore diameter for big end +0.010 ~0.00037
bearing eye, mm{in| 2 (E'UQE 0 ]
Connecting rod radial clearance mm{in) 0.023--0.069 (0.00089--0.00269)
Width of connecting rod ot big end —0.065 —0.0025
bearing eye, mm (in) 2_onz (-D‘Bﬁﬁmﬂﬂ{]dﬁl
: : . : +0.149 +0.0058
Crank pin bearing width, mm(in) 2 1 0.065 (.':'-55‘5--; {1{}1;125)

Axial connecting rod clearance, mm(in)

0.130--0.266 (0.00507-+-0.01037)

Maximum permissible axial wear tolerance
in connecting rod clearance, mm(in)

0.32 (0.0124)
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Engine Technical Data

Type R 60/6 R 75/6 l R 90/6 R 90S

Centre to centre bore spacing, mm(in) 135 (5.265)

Connecting rod bore at small end eye 1 0.021 - 0.00081

(basic bore), diameter, mm(in) 4 9 (ﬂ~?36 0

Small end bush outer diameter, mm(in) 24.060+24.100 (0.938-+-0.939)

Piston pin bore diameter in small +0.020 (D +0.00078

end bush, mm{(in) 22 4 0,015 'EEE-I-G.DD[JSE

Piston pin bore diameter in small

end bush (wear folerance), mm(in) 2210.040 (0.85810.00156)

Maximum permissible deviation from

parallelism in connecting rod bores with

bearing shells over 150 mm spacing, mm(in) 0.04 (0.00156)

Maximum permissible basic bore twist

relative to piston pin bore over 150 mm

spacing, mm 1.3 (0.0507)

Permissible weight discrepancy of both

connecting rods, gr (oz) 6

Cylinders:

Bore diameter original A mm(in] 73.50 (2.8665) 82.00 (3.1980) 90.00 (3.5100) 20.00 (3.5100)
B mm{(in) 73.51 (2.8668) 82.01 (3.1983) 90.01 (3.5103) 90.01 (3.5103)
C mm(in) 73.52 (2.8672) 82.02 (3.1987) 90.02 (3.5107) 90.02 (3.5107)

1. Oversize + 0.50 mm A mm{(in) 74.00 (2.8860) 82.50 (3.2175) 90.50 (3.5295) 90.50 (3.5295)
B mm{(in) 74.01 (2.8863) 82.51 (3.2178) 90.51 (3.5298) 90.51 (3.5298)
C mm{(in) 74.02 (2.8847) 82.52 (3.2182) 90.52 (3.5302) 90.52 (3.5302)

2. Oversize + 1.00 mm s mm{(in) 74.50 (2.9055) 83.00 (3.2370) 91.00 (3.5490) 91.00 (3.5490)
B mm{(in) 74.51 (2.9058) 83.01 (3.2372) 91.01 (3.5493) 91.01 (3.5493)
C mm(in) 74.52 (2.9062) 83.02 (3.2374) 91.02 (3.5497) 91.02 (3.5497)

Peak to valley height, um 254
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Engine

Technical Data

Type

R 60/6

R 75/6

R 90/6

R 905

Permissible ovality of cylinder bore, mm(in)

0.01 (0.00039)

Permissible taper in cylinder bore,
(head end tighter), mm(in)

0.01 (0.00039)

Pistons:
Piston form

Convex-rising-oval

Weight category, piston complete

+ or — punched-in

Piston diameter, mm{(in)
(original)

73.460 (2.8649)
73.470 (2.8653)
73.480 (2.8657)

81.960 (3.1964)
81.970 (3.1967)
81.980 (3.1972)

89.960 (3.5084)

89.970 (3.5088)
89.980 (3.5092)

89.960 (3.5084)
89.970 (3.5088)
89.980 (3.5092)

1. Oversize + 0.50 mm
(0.019 in)

73.960 (2.8844)
73.970 (2.8848)
73.980 (2.8852)

82.460 (3.2159)
82 470 (3.2163)
82.480 (3.2167)

90.460 (3.5279)
90.470 (3.5283)
90.480 (3.5287)

90.460 (3.5279)
90.470 (3.5283)
90.480 (3.5287)

2. Oversize + 1.0 mm
(0.039 in)

N@F | NEF| NoE>

74.460 (2.9039)
74.470 (2.9043)
74.480 (2.9047)

82.960 (3.2354)
82.970 (3.2358)
82.980 (3.2362)

90.960 (3.5474)
90.970 (3.5478)
90.980 (3.5482)

90.960 (3.5474)
90.970 (3.5478)
90.980 (3.5482)

Piston fitting clearance mm(in)

0.035-+-0.045 (0.0013-+-0.0017)

Total permissible wear clearance of piston
and cylinder, mm(in)

0.12 (0.0046)

Piston fitting direction

Arrow with “vorn” in direction of travel
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Engine Technical Data

Type R 60/6 R 75/6 R 90/6 R 905
Piston rings:

Rectangular ring first groove ') +0.060 +0.0023

Height, mm(in) 175 10,040 (”~”6B+D,ﬂm5)

Ring gap, mm{in)

0.25-+0.40 (0.0097+-0.015)

0.30+-0.45 {0.0117--0.0175)

0.30--0.45 (0.0117-+-0.0175)

0.30-+-0.45 (0.0117--0.0175)

Side clearance, mm(in)

0.06+0.07 (0.0023-+-0.0027)

Lower compression ring, second groove ')

Height, mm{in)

900 ~0.350 (

}- D.Gm?)
gt U E LR

D'{]FE-I-D-{‘J[H ]

Ring gap, mm(in]

0.25--0.40 (0.0097-0.015)

0.30-+-0.45 (0.0117--0.0175)

0.30+=0.45 (0.0117-=-0.01735)

0.30-+-0.45 (0.0117--0.0175)

Side clearance, mm(in)

0.05+=0.06 (0.0019--0.0023)

Ventilated oil ring with bevelled
corresponding edge, third groove )
Height, mm(in)

4,00 +0.030 [

+0.0011 )
~+0.010

0.156 | 5.0003

Ring gap, mm(in)

0.25-+-0.35 (0.0097+0.013)

0.25--0.40 (0.097--0.015) 0.25+0.40 (0.097--0.015)

0.25--0.40 (0.097—=0.015)

Side clearance, mm(in)

0.03--0.04 (0.0011--0.0015)

Fitting direction of piston rings

With marking “top” upward

'} Not in accordance with DIN specifications
Special BMW version
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Engine Technical Data

Type R 60/6 R 75/6 R 90/6 R 90S
Piston pins:

Piston pin offset from piston centre, mm(in) 1.5 (0.058)

Piston pin diameter, code 0 |
colouring white, mm(in) 22—{}.0[]3 (G'Bﬁa—uﬂ.ﬂﬂm ])
Piston pin diameter, code —0.003 —0.00011
colouring black, mm(in) 22._[},{}{}6 (H‘ESB._[]‘{}{}{}QQ)
Bore diameter of piston boss, colour

coding (white) ) +0.003 ( -l-D.EII]{.‘JH)
W punched-in piston crown, mm(in| 2 0 0.858 4

Bore diameter of piston boss, colour

code (black) I-0.003 ( —{]'.DD'DH)
S punched-in piston crown, mm(in) 0 0858 |

Piston pin clearance ') in piston, mm{(in)

0.000--0.006 (0.0--0.00022)

Running clearance of piston pin in
connecting rod bush mm{in)

0.015-=-0.026 (0.00058-+-0.00101)

"} Piston and piston pin must always be replaced fogether.
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Engine Technical Data
Type R 60/6 R75/6 R 90/6 R90S
Road performance: The actual maximum speed reached by the motorcycle after running in depends to a high
degree on the air resistance offered by the driver and is governed by such variable factors
as size, attitude and clothing, the condition of the road and weather conditions.
Speed; seated kph{imph) 155 (97) 165 (103) 178 (111) ‘ 195 (121)
Speed, prone kph(mph) 167 (104) 177 (110) 188 (117) over 200 (124)
Acceleration  0to 50 kph in secs (31 mph) 37, 2.0 1.6 1.6
0to 80 kph in secs (50 mph) 5.0 4.4 37 3.0
0 to 100 kph in secs (62 mph) 7.7 6.7 5.2 4.8
0 to 120 kph in secs (75 mph) 10.8 9.1 7.4 6.9
0 to 140 kph in secs (87 mph) 16.0 12.7 10.3 9.0
0 to 160 kph in secs (100 mph) 275 19.8 14.0 12.6
Standing kilometer in secs 29.7 28.1 26.] 25.3
Average speed reached in kph(mph) 121 (75) 128 (80) 138 (85) 142 (88)
Tightening torques in mkp (ft/lb)
Cyl. head studs
(in 3 stages 1.5—3.5—3.9 3.5+3.9 (25.3+-28.2) Nuts for valve adjustment screw 1.8+22 (13.0+-15.9)
Connecting rod bolts 4.8+5.2 (34.7=-37.6) Qil sump on crankase 1.2 (8.7)
Flywheel on crankshaft R 60/6, R75/6 6.0+-6.5 (43.4+47.0)
Flywheel on crankshaft R 90/6, R90 S 7.0=7.5 (50.6--54.2)

All other nuts, screws and bolts are to be tightened with the values recommended in the
manufacturer’s tables or the latest BMW Standard Specification 60 002.0.




11 00 039 Check Compression of all Cylinders

1. Unscrew spark plugs.

2. Carry out measurements at starting speed with a cali-
brated compression gauge, battery fully charged, engi-
ne at normal running temperature and the throttle twist
grip set to full acceleration.

Remove constant pressure carburettor before measure-
ment.

1 . ‘. .- _:
T

Graph for visual compression indicator. / Fahrzeug Nr_”_“"""“?ﬂ
 Kompressions-\_/ druck in kgrem?

45 7 9 1 15 15 1
£ vt

o~ o oo a2yl

11-00/1
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1100050 Engine, Removing and Refitting

Remove ignition coil, left. 12 13 100.
Take off exhaust system 18 00 020.
Remove gearbox 23 00 020.

Remove right-hand carburettor.

Disconnect Bowden cables on left and right carburettors
and lay both carburettors aside.

Refitting and adjusiment of carburettors — 13 00 004.

After removing the two hexagonal socket head screws
take off the starter cover to the right.

Detach leads (arrows) on starter.

Slacken off horn at the top fastening screw.

Remove engine guard cover forward after releasing the
three hexagonal socket head screws. Draw rev. counter
drive shaft from the pinion after releasing the locking
SCrew.

Note when fitting:

When fitting ensure that the breather tube for the inter-
rupter chamber is first inserted in the engine cover.

Pull off engine wiring harness D + (blue) 30 (red), 87
(black) from the starter relay and the triple plug from the
electronic voltage regulator.

Pull off both spark plug terminals, ignition leads and,
after opening the front clamp, take the engine lead har-
ness from the rubber grommet in the tank.

Flat terminal connection 87" — black lead

Flat terminal connection ,15" — green lead

Flat terminal connection ,30" — red lead

Flat terminal connection ,31 b” — brown/black lead
Flat terminal connection ,D+" = lead 2 blue




























































































































































































































































































































































































































































































































































