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FOREWORD

This latest edition of our Workshop Manual is designed to assist in ensuring that all necessary
mainfenance and repair work is carried out in a skilled and competent manner. [t is for the
use of masler mechanics and fitters whose practical and theorefical fraining 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 fools necessary for carrying out some aspects of repair work are sun
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 fit g instructions will be provided.

In addition fo the improvements and madifications which are nofified regularly by circulars
we can recommend our clearly and generously illustrated Spare Parts Catalogue as an addi-
tional source of information.
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BMWY M 600 02.0

Tightening torques and preload forces

Applicable only to bolts in accordance with DIN 912, 931, 933, 940, 961, 6912 and nuts with o nut
height of 0.8 x d in accordance with DIN 934 and exclusively for ¢ ges = 0.14 (Bolis phosphate

treated, nuts without afferireatment or galvanized. Lubricated condition: either non-lubricated or
oiled.)

For cadmium plated bolts or nuts [ 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 materi

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 defermine the values separately.

Not opplicable 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 metric thread is: :

[ Fred - 009 5pap |

Tightening forque M, mkp Pralaad force Pv <
ft. b Ib
Thread Strength rating as per DIN 267 Strength rating as per DIN 267
56 6 69 8.8 10.9 12.9 se| 68 | 69| a8 | 109 | 129
M 6 (=01 0.4 F01 0./ r0a [AALA 1.2+02 1.5+0.2 475 | el 13 B35 1210 1440
2.9+07 | 43407 5+07 6.5+97 | 87414 | 108+ | 937 | 1323 | 1510 | 1885 | 2668 3175
8 T0T0T | 16102 [E:ELE] 2.2+02 | 30103 34+ | 74D | 1790 (1330 | 1570 | 2170 | 2430
725407 |11.6+14 13414 16+14 | 21 7+22 26+29 | 1631 | 2624 | 2932 | 3462 | 4785 5799
M 10 2.0+02 32404 34404 4.3+05 YiELE 7.3+oa8 1160 | 1860 | 2090 2500 3480 4200
145414 [23]+28 26+29 29436 | 43415 52.8+58 | 2558 | 4145 | 4608 | 5512 | 7673 5261
M 20x 1.5 1.0+07 T 10+0z T+ 22+0.2 3.0+0.3 T6+04 | 740 | 1190 | 1330 | 1610 2200 2670
) 72407 | 72414 13+1.4 16+14 | 17+22 26+29 | 1631 | 2624 | 2932 | 3550 | 4851 | 5867
M Bxl 70+02 | 32+04 36104 43405 |7 G o+eT 7308 {17640 | 1900 | 2120 | 2520 | 3530 | 4250
145414 123,] +29 26429 29436 | 43.4+5 528158 | 2558 | 4189 | 4674 | 5556 | 7784 | 9371
M 10x1.25 34104 [ 54708 6.1 407 72t08 [ 10341 120475 11720 | 2710 (3070 | 3410 | 5100 | 6090 |
: 24,6428 | 39443 | 441+ 52+58 _B67+108 ) 3792 | 5975 | 6769 | 7960 | 11245 | 13428
M 12x1.25 34404 [ 54408 61107 7.2+08 120+15 |'1690 | 2670 | 3030 | 3570 | 5040 | 6000
i - 24.6+2.9 J9H43 | 44.) +8 524548 Be.7+W8 | 3726 | 5887 | 6681 | 7872 | 11113 | 13230
M 12x15 SAT0E [ BEHT 7.8+1 11.5+135 20+2 | 2330 [ 3720 | 4180 | 5030 | 6970 | @510
. 39+43 |62.2+72 71+1.2 B3+108 144.6+M5 | 5137 | 8202 | 9217 | 11091 | 15349 | 18744
M 14x15 83+F1 |T35F15 | 155+15 | ja0+? 2513 0.0+ |3240 | 5190 | SBA0 | 6920 | 9710 | 11770
3 60.0+7-2 |97.6410.8 | 112+108 ] 130+145 |180.7+22 | 217+ | 7144 |11444 12677 | 15258 | 21410 | 25953
M 16x15 11.0+15 [18.0+2 2000+25 | 74043 340+ 40.0+5 | 3890 | 6240 | 7020 | 8380 | 11600 | 13960 |
’ 19.54108 | 130+145 | 144.6+18 | 1735422 | 246420 | 7289+ | 8577 {13759 |15479 | 18478 | 26019 | 30782
M 1Bx15 160+2 (26043 29.0+35 | 340+4 49.0+8 59.0+6 | 5070 | 8170 | 9180 | 10680 | 15200 | 18250
ik 115.7+14.5 | 1p8+22 210+25 | 246+20 | 354 +35 | 426.6+434 11179 [18015 |20242 | 23549 | 33514 | 40159

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

a} a value different from the Standard sheet is necessary for operational reasons,

b} the strength rating of the bolt and nut is not evident.

Note: All deviations from this table have been taken inta account in the technical data

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 fo nuls in accordance with BMW N 113 48.0 and DIN 985.

Surface condition: Bolt phosphate ireated 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 rai-
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, “‘:..,l_n_ﬂ ]
Thread Nuts as per BMW N 113 48.0 MNuts as per DIN 785
Strangth rating Strength roting
g 10 _ 12 8 10 12
11401 15402 _ 1.4+02 10400 13402 1.4+02
M5 79407 10814 13.0+1.4 7.2+07 9.4+1.4 116414
M m 2.5+03 3.4+04 40+05 75402 u‘m+.___..u!| .940.4
M Bx1 18.0+22 24.6+29 29.0+38 18.0+1.4 24.0+22 28.2+2%
M 10 35.4+05 6.8+0.8 g.0+08 47+05 6.4 +07 7.7+08
M 10x1.25 4.5+38 49.0+58 57.8+65 34,0428 46.3+5 55.7+58
M 12 g.]+0.9 11.4+13 13.5+18 7.8+0.8 10.9+1 1254158
M12x15 5B.5t65 B2.4+9.4 97.6+10.8 54.4+5.8 7BatT 91.0+108
Mo14 13.0+18 18.0+2 220+2 12.7+1.5 17.0+2 1.042
M 14x15 94.0+108 130,0+148 | 159.0+14.5 g20+108 123.0+145 152.0+1458
- -] !
M1 225+2 28.0+3 J3.0+4 19.5+2 26.0+3 o 310+
M 16x1.5 1627 145 202.0+22 23p.6+3 141.0+14.5 1BB.0+22 224.0+1
M 18 27.0+3 38.0+4 44.0+5 26.0+13 36014 42,048
MI1Bx1.5 195042 747+ 8.0+ 188.0+22 2600+ 303.6+38

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

The values stipuloted in the lable apply to o screw connection which corresponds to the obove

mentioned con ns. The tightening torque including tolerance is only given on the layout or

assembly drawing if a value different from the Standard sheet is necessary foroperational reasans.

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




BAMWY N 400 02.0
Bolts and Screws :
Description Hedd DI Description Head DIL. Sprenst . .
shape | Mo. shape | MNo, [0 .—.— m .
931 Countersunk @ i sm—sm
933|| B.8 _self-tapping screws i 7982 | )
960 :110.9 Oval-head :
Hexagon bolts Q HGM%“__. 12.9 self-tapping screws m@ 7981 | Y Technical Data . . . . . . . . . page 11- 0/
Oval-head countersunk
561 | 88 self-tapping screws a e@ RaA% 1 1100039 Compression-testing . . PP 1 o8,
s 1100050 Engine-removing and ﬂmﬁ:_zm Gl F AW e ME m s B ow o= oa & =000
@ 84 | g 833 1111527 Cylinders-baring and honing . . A A W 14
Cheese-head screws @ 9121 88 | - B mww 1112080 Cylinder head - removing and ﬂmr:_.._m L B Al
6912/10°0 Stud bolts a3s | 8.8 111253 ﬁi__:n_m_. head - dismantling, assembling and <o_<m o:znm_:@_ coe s N1
1112561 Valve guides — PoaE Baovu wEE L . . . !
Button-headed screws @ 7986 | 4.8 Nwm 1112621 One 4M_<m mmoﬁﬂm_ﬂ_ﬂmih:qmm:mim:m . _ o
; 11 14060 Timing cover — remaovi d refi W OR 2R R @ 5
Carriage bolts © | o3 |ge o o . 2 (94 1114651 Crankshaft rodial seal - renowing . R I P
@ 63 48 CRREAR Rl @ 553 - 1114691 Revolution counter drive radial seal —renewing . . . . . . . . . 11-14:
Countersunk screws 8.8 | 438 | 4.84) 1114671 Camshaft radial seal - renewing . . . . . . . . . . . . 11-142
@ 7987 mm ‘Shoulder studs @ 427 | 5.8 . i . 1115101 Engine breather hose — renewing . . . . . . . . . . . . . 11215
2 @ =5 - f{_:mmn_ N U YRPY: ﬂ ._Mum m.m_“ Mrmn” ,ﬂ.u_mm for breather - renewing . . . . . . . . . . . . :Lm._.“
Oval-head screws 2l 3 P 706 |44 | 1121 531 ng_ﬂ wmwﬂ_:lmq”mw_““wm Brme.,.._ o ﬁlwﬁ,_
z o8 |+ | - ng . . . =21
N @W! 7985 HM Screw plugs @ 910 | 7 | 1122 000 _nq,.,.,_..mm_ —removing and refitting . . . . . . . . . . . . . . 11220
Oval-head countersunk @ 71 88| - o — _ i 220 ﬂ,c_..:mn::m qoa ~ramoving .Q_._n_ refitiing . ... R
el . 7623 ! 1125000 Piston — removing and refitting . . . . . . . . . . . . . . . 11-25]
. @ 7988 | 4.8 Hollow screws @ 71436 6.8 1131061 Timing chain gear frain —renewing . . . . . . . . . . . . . 11-311
Cheese-head @ 1134504 Valve clearance —adjusting . . . . . . . . . . . . . . . . 11-34
self-tapping screws 7971 | ) Cap screws O 3871 | 5.6 1141000 Oil pump - removing and refitting . . . . . . . . . . . . . 11-41/
Hexagon — 3 =]
e L — Q| 77| Slotted plugs @ {7022 | 5.69
Nuts
2 DI g Elrength
Description . shape | [lating Description shape N__” rating
439 | 9 52
A T Square nuts HD-2| . .
9g5 | 8, - m
109§ - Cap nuts MIW
Hexagon nuts 734 ]
Slotted nuts 6G*) :
4G
ERGATE B
70615 |gnos Screw cops 50-24)
e are 70616 |pacy
935 |80 Knurled nuts -
Castellated nuts @ 937 lsisc 5-2
¥ Ball collar nuts
Wing nuts @ 315 |GTs Flat collar nuts 810
'] Case hardened steal, tempered file-hard, depth of case 0.1...0.2 mm {0.004 ... 0.0087)
N uptoM10: 48, fromM12: 4.6
) uploM 4: 52, fromM 5: Band 10
‘) The stipulated strength characteristics deviate from the DIN specification
N upta M B: 40.2, for M 10: 55.2




Technical Data

Engine
Type R 6076 R 7506 R 90/6 R 905
Engine Lubrication:
Lukrication system Force feed circulation
il filter in main circuit
Difierential pressure for opening the bypass
valve - aimg (psi) 1.5 (172)
il pressure warning lamg lights at below 0.2+0.5 atmg (2.9+7.3 psi)
pi
Scfely valve opening pressure = almg (psi] 5.0(73.4)
il filling quantity withaut filter
change - litres (Imp/US pinis) 2.0 (3.5/4.2)
withy filter chonge — litres {Imp/US pints| 2.25 (4.0/4.7)
Qil consumption litres/100 km max. 0.1
Tyee of oil: HD branded oil for internal combustion engines
Viscosily at external temperaiure, primarily
over +30% C SAE40 SAE20 W50
cvar OF C SAE20 W 40 SAE20 W50
it SAE10 W30 SAE10 W40 SAET0 W30
Qil Pump
Qil pump design Eaton type {Hyp. Trochoidal gearing)
Delivery liires/hour 1400
ol rpm 4000
Ouier rotor diameter, mmiin) ] 0
571005 (222_g gogs)
Haousing inner diameter, mm(in) 5?_2‘1'3-046 {2_23‘1 g.DUT?}
Cuiter rolor/pump housing clearance, mmiin) 0.10-=0.17 (0.0039--0.006&)
s
&
I
(=1
o
Engine Technical Data
Type R 4014 R 7574 R 50/4 R90S
Rotor height, mmin} 1“:23;3 ( 0'54:3:33?;6]
s s +0.025 +0.00097
Housing depth, mm(in] 14,0010 ( 0'54+0.00039J
Clearance between pump housing base and
rotor seal base, mmin) 0.026+0.05% (0.001-+0.0023)
Gap between inner and outer rotor, mmiin] 0.12--0.30 (0.0046--0.0117)
Entry depth in cover, maximum, mmlin) 0.05 [0.0019)
Length of excess pressure spring,
unbiased, mmin) 48 (2.65)
Valve Clesrance:
Set with engine cold, max. 35° C
Iniet valve, mmin} 0.15 (0.0058)
Exhaust valve, mmlin) 0.20 (0.0078)
Valve timing seitings Camshaft setting with 2 mm (0.08") valve clearance
Inlgt opens BTDC 10° BTDC
Inlet clases 40° ABDC  § 25e 50° ABDC 1 igs
Exhaust opens 40° BBDC ( R 50% BBDC ] -
Exhausi closes TDC 10~ BTDC
Valves:
Overall valve length
intet:mmifn), 98.5—0.3 (384—0.2) 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—0.5)
Yolve head diameter
Inlet, mmiin} 28 (1.48) 42 (1.83) 42 1.63) 42 (1.63)
Yalve head diameter
Exhaust, mmiin) 34 1.32) 38 (1.48) 40 (1.56) 40 (1.53]
Slem diometer —0.050 - —0.001%
Inlet, mmlin) 8 n0ss (3-3"_0_.3325)




L0011

Technical Data

a/:0-L1

Engine
Type R 404 R 75/6 R 20/6 R90S
Stem diameler —{0.043 B—O.CISU 8—0.050 B—O.DSU
Exhausi, mm 8_g.080 __0.065. 0,065 0.065
Minimum rim thickness of valve head
inlet, mmiin] 1 {0.039)
Exhcuast, mmiin) 1 (0.039)
Valve heod deflection, mmfin| 0.025 (0.0009)
Valve seaf ring: 5 0 z 3
Quter digmeler, mm 7 5
Inlet ¥2 0005 432009 43.2_ 005 432 s
Ouler diameter, mm 0 0 ,_) 0 - 0
Exhaust ¥2_ 05 32 g5 432_o.025 432 9005
Valve ssot ring bere in cylinder head: 1“'
i-0.025 43+U.U?5 431—6.025 14.'0.025
Inlet, mm 0 0 0 3,
+0.025 +0.025 1 0.025 1 0.025
Exhouasi, mm 39 0 43 0 43 0 43 0
Interferenca fil in head
Inlel, mm 0.15=-0.20 0.15=0.20 0.15 015
Exhaasi, mm 0.15=0.20 0.11+0.15 0.11 on
Yalve ssct ongle, © 45
Corruection angle, outer ° 15
Correction angle, inner © 75
Valve czat width: 1.5 (0.058)
inlet, mmjinj
Exhaust, mm{in} 2.0 (0.078)
Mote: mulliply by 0.039 to convert mm to inches
Engine Technical Data
Type R 80/8 R 75/6 R 90/6 R%0S
Yalve seai ring oversize, mm(in) 0.2 {0.0078)
Valve guides:
Overall lengih, mm{in} 54 (2.104) 48 (1.87)
Cwter diameter, mmiin) +0.061 +0.0023}
o 0050 (0346 0.0019)
Inside diameier, mmiin) 8H7 (031 H0.27)
Bore in cylinder head, mmiin) 14H7 (054 H0.27)
Interterence fit in eylinder head, mmlin} 0.032-+-0.061 (0.0012--0.0023)
; IR
Cversize, first stage diameter, in} +0.081 +0.0023 s
o] i ge dia r, mmfin} [F 5 el (0_549._0_0019)
Second sfoge diometer, mmiin o, T0.061 o T0.0023
’ = 142 40050 (05537 5.0010)
Valve stem clearonce: 0.050-+0.080

inlet, mmiin]

(0.0019+-0.0031) 0.050--0,080 (0.0019--0.0031)

Ezhaust, mm(in)

0.065-+-0.095 (0.0025--0.0037) 0.050+0.080 {0.0019--0.0031)

Maximum permissible wear tolerance, mmiin}

0.15 {0.0058)

Valve geer:
Voive operalion

by the camshaft via hard cast tappels, push rads and rocker arms

Camshaft drive

DOuplex chain 3/8-:7/32 (double roller chain] with chain tensioner under spring pressure {leaf spring)

Mumbser of links

50
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Technical Data

Engine

Type R &014 R 75/8 R 50/4 R 905

Valve Springs:

\Wire thickness, mmfin) 4.25 (0.145)

Cuter coil diameter, mmiin} 31.9 (1.244)

Spring length, reloxed, mmiin} approx 43.5 (1.696)

Spring force in kp af test length, mm(lbsin] 29 at 37.6 70 at 26.5 (63.8 at 1.44, 154 at 1.17)

Coil direction right hand

Number of windings, resilient 4

Mumlser of windings, total 4

Fitting direction With the windings painied green facing the cylinder head side

Rocker orms: Meedle-roller-mounted

Axial floal of racker arm Clearance-free but easily movable

Rocker arm ratio 1:1.39

Engine Technical Data

Type R &0/6 R 75/4 R 20/4 R%0S3

Camshaft:

Flonge bearing bore in crank case, +0.039 ( *U.OD]E)

diumeler, mmfin] 0 4 1360

oo ectingradieci i 0 it )

longe bearing cuter diameler, mm(in) 40—0.0!6 ]'560—0.{10&6

y . ! : . +0.013 +0.0005}

Flange becring bore diometer, mm{in} 25, (0.9?5 0 J

Camshelt bearing journals — alterncior —0.020 ( —B.UU'D?)

end, diameter, mmiin) —0.033 0'9?5—0.0012

Bearing bore, flywheel end, for camshoft in +0.021 ( 1—0.0008}

crank case, diometer, mmiin) 2 4] 0.93¢6 0

Camshaft bearing journal — fiywheel end, —0.020 ~{.0007

diomeler, mm(in] % _gp33 (053 g gon)

Alternator and fywheel end radial

clearance, mmiin) 0.02=0.044 (0.0007=0.0017)

Meximum permissible deflection of conlact

breaker shaft, mm{in} 0.02 (0.00078)

Axial float (clearance between camshaft

sterler collar and flange mounted

bearing] mm{in} 0.1 +0.02 (0.0039 + 0.00078)

Cam base circle diameter, mmiin) 28 {1.092)

Com lifi, mm{in] 6.198 [0.2417) 6756 (0.2634) ‘ 6.756 (0.2634) 6756 (0.2634)

: —0.025 —0.0009

Toaoslaul M

Toppel cuter diometer, mmf(in} n._(}_ms [0'858—-0.0005)
; : A ¥ +0.006 +0.0002

Teppet bore in crankease, diometer, mmin] ?2_0_015_ {G'BSS—U.;OUS)

Tappet! rodicl clecrance, mmin)

0.01-+-0.051 {0.0004=-0.0019)

Maximum parmissible wear tolerancs for
iappets, mmfin}

0.075 (0.0029)




Technical Data

Engine
Type R 60/6 R 75/6 R 90/6 R 908
Crankshaft and Bearings: « iy
DI""T'E'EIF m'l'“f'"l Order no.
Main bearing journals Main bearing journal Bearing shell
—0.010 —0.00039
red 60.00_y oo oE R 11111 250 155
Standard 0
—0.020 —0.00078 3%
blve 60.00_5 qos (2.34_9_00]13) 11-11 1 255 285
i —0.010 —0.00039
red ]
59.?5_0_0?0 {?'33-.-(},000?8) 11 11 1 254 788
First stage 0,25 E
—0.020 —0.00073
blue 59.?5_0I029 (2'33—0.00113) 1111 1 255 288
1 —0.010 —0.0003%
red 59.50_&0.20 (2'32—[)_[]00?8'1 11 11 1 254 789
Second stoge 0,50
7 —0.020 —0.00078
blue 5950y 20 (2-32_u.am13] 11111 255 287
—0010 —{.0003%
red 935 gom (2 omons) 1111 255 288
Third stage 075
—0.020 —0.00078
blue 59.25_0_[]?? (2.3'!_0.00”3) 11 11 1 255 289
Bere for 3-component bearing in crankcase, +0.019 _+0.0007
diameter, mm{in) 85 g {2'533 0 )
Bere for 3-component bearing in bearing +0.019 +0.0007
cop, diameter, mmfin) LR (?'535' 0 )
Main bearing journal, redicl clearance, mmfin} 0.035+0.065 (0.0013+-0.0025)
Beoring seat for grooved bearings of front +0.025 { :—D.I}Dﬂ‘?)
erankshafl meunting, diameter, mmlin) 33 +0.009 1.365 +0.0003
_ Bearing seai bore for greaved bearing in _0.009 ( —0.0003
T fiming cover, diameter, mmfin} 2_g.039 24185005
=
= Engine Technical Data
=
=
Type R &0/6 R 75/ R 90/6 R90S
Crankshaft seating, sprocket wheel, +0.020 +0.00078
diometer, mmiin) 35.003 4 § pog (13657 0.0003
+0.003 +0.0001
Mounting bare, sprocket wheel, mm(in) 3‘5-003_0_0|3 (]-365_0_0005}
Axiol flogi, crankshaft, mmiin] 0.08+0.15 (0.0031+-0.0058)
Thrust washer,  red —thickness “S" mm(in) 2.483+2.530 (0.0948--0.0984)
blue — thickness “S* mm{in) 2.530=-2.578 (0.0988-+-0.1005)
green — thickness *5* mm(in) 2.578-+2.626 (0.1005--0.1024)
yellow — thickness 5" mm(in) 2.626+2.473 (0.10240.1042)
Meximum permissible wear tolerance, mmiin) =020 [0.0078)
Maximum permissible deflection al shaft
journal (alternator end) externally when
supported at main bearing points, mmiin} 0.02 (0.00078)
Maximum permissible dynamic imbalance
in crankshaft (without flywheel), cmp 20
Maximum lateral deflection at flywheel, mm(in) 0.1 (0.003%)
Cennecting rod and bearings Diometer mm Order No.
Crank pin Bearing shell
—0.00% —{.0003
Slondard 0 4B.EIEI_0.025 (].8?2_0 UDU‘J) 11241 258 460
—0.009 —0.0003
< c
Slage 1 0.25 4?.?5_&025 (1.86?_0_000?) 11241258 19
. —0.009 —0.0003
7 5
Stoge 2 0.50 4?.50_0_025 ('I '352—0.000‘9) 11247 258 420
—0.00% —0.0003
Stage 3 075 4?.25_(].025 {1.842_(].0009) 11247 258 421
Basic bore diameter for big end +0.010 +0.00039
¥ 2", (2028™ %)

bearing eye, mm(in)

Conneciing red radial clearance mmiin)

0.023-+0.06% {0.00089--0.0024%)

Widih of cannecting red at big end —0.065 ( —O.WQS)

bearing eye, mm (in) 2 _ynr 0-838_ g poas
i : . LD +0.149 ,

Crank pin bearing width, mm(in) 224-3565 (Uﬂﬁﬂiggggg)

Axial connecting rod clearance, mmfin)

013002466 {0.00507+0.01037)

Moximum permissible axial wear tolerancs
in cennecting rod clearance, mmiin)

032 (0.0124)

o

9/



Technical Daia

Engine
Type R &0ié R 75/ R 9078 R 905
Cenire to cenire bore spocing, mmiin) 135 (5.265)
Connecting rod bore af small end eye +0.021 1.0.0008]
[basic bore|, diometer, mmlin) 24 0 . {0-936 0 )
Small end bush culer diamefer, mmiin} 24.060+24.100 (0.938=-0.939)
Piston pin bore diameier in small +0.020 ( "‘O.C'D[J?E}
end bush, mmfin) +0.015 0'35870.00058
Piston pin bore diameter in small
end bush (wear telerance], mmiin) 22+0.040 (0.858+0.00156)
Maximum permissible deviation from
parallelism in connecting rod bores with i
becring shells over 150 mm spacing, mm(in) 0.04 (0.00156) o
Maximum permissible basic bore twist
relative 1o pision pin bore over 150 mm
spacing, mm 1.3 {0.0507)
Permissitle weight discrepancy of both
connecling rods, gr (oz) §
Cylinders:
Bore diameter original A mmiin} 73.50 (2.8645) 82.00 (3.1980) 90.00 (3.5100) 90.00 (3.5100) .
B mmiin} 7351 {2.Ba48) B2.01 (3.1983) 20.01 {3.5103) %0.01 {3.5103)
C mmin} 73.52 (2.B672) 82.02 (3.1987) 90,02 (3.5107) 0.02 {3.5107)
1. Oversize + 0.50 mm A mmiin) 74.00 [2.8840) 82.50 (3.2175) 90.50 (3.5293) 90.50 (3.5295)
B mmiin) 74.01 (2.8843) 82.51 {3.2178) 90.51 (3.5298) 90.51 (3.5298)
C mmiin) 74.02 (2.8847) 82.52 (3.2182) 90.52 (3.5302) 90.52 (3.5302)
2. Oversize + 1.00 mm A mmiin) 74.50 (2.9055) 83.00 {3.2370) 91.00 (3.5490) 91.00 (3.5490)
B mml{in} 74.51 {2.9038) 83.01 (3.2372) 91.01 (3.5493) 91.01 {3.5493)
[ mmiin) 74.52 {2.9042) 83.02 (3.2374) 91.02 (3.5497) 91.02 {3.5497)
Peck io valley height, pm 254
T
=
w
S Por
<
Engine Technical Data
Tyee R &0/6 R 75/6 R 90/4 R 905
Permissible ovality of cylinder bare, mmiin) 0.01 (0.00039)
Permissible taper in cylinder bore,
(head end tighter], mmin} 0.01 (0.0003%)
Pistons:
Pislon form Convex-rising-aval
‘Weight categary, piston complete + or — punched-in
Pisicn diameier, mmiin] A 73.460 (2.8449) 81.960 (3.1964) 89.960 (3.5084) 89.960 (3.5084)
(original} B 73.470 (2.8653) 81.970 (3.1967) 89.970 (3.5088) 89.970 (3.5088)
C 73480 (2.8657) 81.980 (3.1972) 89.980 (3.5092) 89.980 (3.5092) ):?
1. Oversize + 0.50 mm A 73.960 (2.8844) B2.460 (3.2139) 90.480 (3.5279) 90.460 (3.3279)
(0.019 in) B 73570 (2.8848) 82,470 (3.2163) 90.470 ({3.5283) 90,470 (3.5283)
c 73780 (2.8852) 82,480 (3.2147) 90.480 (3.5287) 90.480 (3.5287)
2. Oversize + 1.0 mm A 74.4460 (2.9039) 82.940 (3.2354) ?0.940 (3.5474) 90.950 (3.5474)
(0.03% in) B 74,470 (2.9043) 82.970 (3.2358) 20.970 (3.5478) 90.570 {3.5478)
c 74.480 (2.9047) £2.980 (3.2362) 90.980 (3.5482) 90.980 (3.5482)

Pisten fitting clearance mm(in}

0.035=0.045 (0.0013-<-0.0017)

Total permissible wear clearance of pistan
and cylinder, mm{in}

0.12 (0.0046)

Pision fitling direciion

Arrow with “vorn” in direction of travel
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Engine Technical Data
Type R 80/ R 75/6 R 90/& R 905
Piston rings:
Rectenguler ring first groove ') +0.040 +0.0023

175 40040 (0068 g o0ns) ;

Height, mm{in)

Ring gap, mmiin}

0.25+040 (0.0097=0.015)

0.30--0.45 (0.0117+0.0175) l 0.30--0.45 (0.0117=0.0175)

0.30-=-0.,45 (0.0117+0.0175)

Side clearance, mmiin}

0.06-+0.07 [0.0023+0.0027)

Lower compression ring, second groave ') +0.050 +0.0019 oy
Heighi, mm(in) 00, 0,030 (0078 gom1) )
Ring gap, mmiin) 0.25--0.40 {0.00970.015) 0.30-+0.45 (0.0117=-0.0175) I 0.30--0.45 [0.0117<0.0175) ] 0.30-+-0.45 (0.0117-0.0175)
Side clearance, mmin) 0.05+0.04 (0.0019--0.0023)
Vealilated oil ring with bevelled

: i i ! +0.030 +0.0011
;ilirge:fur:::;g]edge, e areore ) 4000010 (0156 g 0003)
Ring gap, mmiin) 0.25--0.35 (0.0097-0.013) 0.25+0.40 (0.097-=0.015) l 0.25+0.40 {0.097+0.015) 0.25+-0.40 (0.097+-0.015)
Side clearance, mmiin] 0.03+0.04 (0.0011=0.0015) ’
Fitting direction of piston rings With marking “top” wpward
'} Mot in accordance with DIN specifications
Special BMW version
Engine Technical Data
Tyoe R &0/é R 756 ’ R 907§ R 905
Piston pins:
Piston pin offset from piston centre, mmlin) 1.5 (0.058)
Pislen pin diameter, cade 0

louri hi i 2 (o 858 g )
colouring white, mmfin] *°—0.003 R —0.00011
Pusllcn pin diaz.n&ler, c_nde 22—0.003 ( Bss—ﬂ_ﬁﬁ[}]])
coleuring black, mm(in) —0.0046 i ~—0.00022
Bore diomeier of piston boss, coleur
coding (white] +0.003

i +0.00011 N

W punched-in piston crown, mmiin] 2, (0.353 2 } IQ
Bore diometer of piston boss, colour
code [black) +0.003 ( —0.00011
5 punched-in piston crown, mmiin) 2 0858 4 )

Pislon pin cleorance ') in piston, mmiin}

0.000--0.006 (0.0--0.00022)

Running clearance of piston pin in
cennecting rod bush mmiin}

0.015-+-0.024 (0.00058--0.00101)

| Piston and pisten pin must always be replaced together.
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Technical Data

Engine
Type R &0/6 R75/6 R 90/6 R %05
Rood 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 foctors
as size, attitude and clothing, the condition of the road and weather conditions.
Speed, seofed kph{mph) 155 (97) 165 (103) 178 (111} 195 121)
Speed, prone kph{mph} 167 [104) 177 (10) 188 (117) aver 200 (124}
Accelerotion  Oto 50 kph in secs (31 mph) 22 20 1.6 1.6
Oto 80 kph in secs (50 mph) 5.0 44 37 35
0 to 100 kph in secs (62 mph) 7.7 8.7 52 4.8
0 to 120 kph in secs (75 mph) 108 9.1 7.4 69
0 to 140 kph in secs (87 mph) 160 127 103 2.0
010 160 kph in secs (100 mph) 7.5 19.8 14.0 124
Standing kilometer in secs 29.7 281 26.1 253
Averoge speed reached in kph(mph) 121 (75) 128 (E0) 138 (B6) 142 (B8)

Tightening torques in mkp (fi/lb]

Cyl. head studs

{in 3 slages 1.5—3.5—3.9)
Connecting rod bolts

Flywheel on erankshaft R 6076, R 75/4
Flywheel an crankshaft R 90/6, R90S

Muts for valve adjustment screw
Oil sump on crankase

3539 (25.3+-28.2)
4852 [34.737.8)
6.0-+6.5 (43.4+47.0)
7075 (50.6-+54.2)

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

1.8-+2.2 (13.0-159)
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1100050 Engine, Removing and Refitting

n eoil, left, 1213100,
Take off exhaust system 18 00 020,
Remove gearbex 23 00 020,

Remave ignit

Remove right-hand carbureltar.

Disconnect Bowden cables on left and right carburettars
and lay bath carburettors aside,

Refitting and adjustment of carburettors = 13 00 004.

After removing the two hexogonal socket head screws
take off the starfer cover ta the right.

Detach leads [arrows) on starter.

Slacken off horn at the top fastening screw,

Remove engine guard cover forward affer relea
three hexagonal socket head screws. Draw rev. counter
drive shoft from the pinion after releasing the lacking
screw,

MNate 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 iriple plug fram the
electronic voltage regulatar,

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

Flat terminal connection ,87° - black lead

Flat terminal connectian 15" - green leod

Flat terminal connection 30" = red lead

Flat tarminal connection .31 b” = hrown/black laod
Flat terminal connection .0+ " = lead 7 blue

Remove lead from oil pressure warning switch {arrow).

Before exirocting the engine bolls disengage the three tilt
and side stand springs.

‘When removing the balls care must be taken fo ensure
that the engine with pushrod protective tubes does not tilt
aut of the frame.

MNote when fitling:

The rear engine mounting balt is long to accommodate
the left and right foat rests and the exhaust system clamps.
Care mus! be taken to ensure that one spocer collar each
is fitted af the rear right and left between crankcase and
frame {wider spacer callar to the right).

Chn the front engine mounting the side rest and parking
stand clip is to be fitted an the left and the parking stand
clip an the right.

Tilt the engine slightly ta the left from vertical position
and |ift out of the frame.

Fit engine an nssembly stond BMW Mo, 6000 ir
Ma, 80057 and screw down firmby.

g BMW

Before dismantling the engine it is advisable to cheek the
ignitian timing 1211 004, contact gap 1211 141 and valve
clearances 1134504 in order ta ascertain any faults in
advance and foke due account of them during subsaquent
iests and measurements,

11-00:3



1111 527 Cylinder, Boring and Honing

Cylinder head, remave and refit, 11 1208, Piston, remave
{ refir 11 25000,

All the testing and repair jobs outlined in the preliminary
wark are ta be carried out only where necessary, The
cylindars can be reground in two stoges. See Te
Data section for aversizes,

As o result of tharmal stresses to which the eylindars are
subjected regrinding to a third aversize is not possible.
Gauge reground cylinder; measuring paint cylinder base,
Determine oversize piston accard to cylinder dimen-
sions, see Technical Data section for piston fi
ces,

1g toleran-

If there are any leaks in the rubber collar on the push rod
pratective tubes the cantoct rings con he tapped dawn
with the special BMW Mo, 221 tubular punch to improve
the rubber sleeve cantact pressure.

6

1112080 Cylinder Head, Removing and Refitting
Engine removed 11 00 050 or fitted,

Remave exhoust system where engine is still in situ,

Mote when fitting:
Insert both exhaust manifolds wi
haust ducts befare tightening the cy

cross tube in the ex-
der heads,

Unscrew cap nut and the twe nuts {arrows], remove cylin-
der head cover and gasket,

After releasing the four collar nuts on the tie rod boits
take off rocker arms and withdraw push rads.

Screw down two collar nuis on a cross-over pattern ap-
prox. 15 mm to finger tightness o
Fit special BMW No. 209 thrust bridge into po
use cap nuls to pull the cylinder head and cylinders away
from the crankease. Unscrew two hexagonal nuts [ar-
raws]. Use rubker mallet to top cylinder head away from
cylinder and drow off from tie rod bolts,

Mote when

ng eylinder head

With the engine cold tighten the cylinder haad fastening
nuts three stages — see drawing for sequence. See
Technical Dala section for tightenir torques.
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Tightening Sequence

®
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1112513 Cylinder Head ~ Dismantling,
Assembling and Valve Grinding

Cylinder head 11 12080 — remove and refit.

Fasten cylinder heod on the BMW Mo, 5034 assembly jig
clamped in the bench vice. Use the valve lifter on the jig
ta compress the valve springs and then lift the pair of ta-
pered cones out ol the spring retainer with o magnet or
scriber, after which the spring retainers and valve springs
are laid fo one side. Remove the cylinder head from the
assembly jig and withdraw the valves.

Cylinder head checks

a) For cracks and perfect sealing surfoces.

b Secure valve guides [illustration] and valve seats,

¢} Valve guide wear,

dj Surface conditien of contact surfoce and spherical
recess.

e] Radial play in rocker arm.

f) Check valve spring resiliency and force (see Technical
Data section]

g) Check security of screw unions far corburettor moun
ting. If necessary set threads cleanly with Locklite
Mo, 59,

)
Regrinding Valve Seats

Regrind the wvalve seat rings in the cylinder head with
Hunger valve seat grinder. VYalve face angle 45° + 207,
seat contact width for inlet valve 1.5 mm, for exhaust val-
ve 2.0 mm measured at 45° angle. Chamfer sioping to-
ward combustion chamber 159, toward induction or ex-
haust duct 75°. The sealing seat should be close to the
maximum valve seat diameter.

Regrind seat an wvalve in grinding machine to 45" 20"
Maximum permissible regrinding vp to 1 mm valve dise
rim width,

Mo grinding in of the valves is necessary with ground
valve tapers and valve seot rings turned on the Hunger
machine. Mevertheless after the valves have been fitted
it is necessary to carry out o sealing test (lipping petral
into the valve chamber).




1112561 Valve Guides, Renewing

Cylinder heod, remove and refit 1112 080.
Dismantle oyl r head, grind in valves 1112513,

All testing and repair jobs described in the preli
nary work are to be carried out anly where necessary.

Lower top of ald valve guide to the circlip.

Remove circlip, heat cylinder head to 240 — 260° C and
knack out valve guide taward combustion chamber with
BMW Mo, 5128 d

Before knocking out the guide the valve support of BMW
Mo, 5034 assembly jig is to be removed.

Oversizes of seat rings and basic bores in the cy
head will be found in the Technical Data section.

Tap in new volve guides (see Techn Data

on)
complete with circlip into the heated cylinder head. After
the valve guide has cooled it must be reamed out with
fixed valve guide reamer 8H7,

1112621 One Valve Seat Ring, Renewing

Cylinder head removed, 1112 080.

Dismanile cylinder head, grind in valves 11 12513,

I it is necessary to change the volve seat ring after the
valve seats have been remachined saveral times, use the
Hunger valve seat turning cutter to turn out the valve seat
ring taking care to avoid damaging the basie bore in the
cylinder head. Heat cylinder head to 240--260° C and fit
new valve seat ring (see Technical Dala sectian).

e
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1114060 Timing Cover, Removing and Refitting

Engine removed (11 00050} or fitted. lllustration and text

were completed with engine removed.

Overhaul alternator 1231 212,
Feploce contact breaker paints 1211 141,

Unscrew nine hexagenal socket head bolts and three he-
xagonal sacket nuts with angled Allen kay.

Balt the EMW MNeo. 214 extractor tool to the tapped foste-
ning beres for the alternater housing with the aid of three
hozogonal socket head bolts (M 5), not forgelting the
extractor thrust cup.  Draw off the timing cover.

Timing Cover, Filting

Pasition the crankcase vertically in the assembly jig ond
lay the gosket and hwo sirip seals {arrows) in pesition an
the housi For re g the timing cover remove the
diode carrier. Heat timing caver to 80--100° C.

Fit the slip sleeve BMW Mo, 225 aver the centrifugal fi-
ming advance shafl. With the aid of the BMW No. 225
locating bush fit and centre the 19 caver. Tighten the
hexagonal socket head bollts and nuts starting from the
centre. Relax grooved ball boarings in their seating with
a few taps with a rubber hammer,




1114 651  Crankshaft Radial Seal, Renewing

T

ing cover, remove and refit 11 14 060,

With the aid of BMW Mo, 224
crankshaft journal.

. fit radial seal for front

1114691 Revolution Counter Drive Radial Seal,
Renewing

Timing cover, remove and refit 1114 040,

When replacing the radial seal for the revolution cou
cal gear drive, unscrew the retaining screw and extract
he bush with the aid of o suitable hoaok.

Fosition an aluminium drift against the helical drive gear
and knock out with radial seal.

Fit
and knack fir
driff.

ust washer, radial seal and bush
position with the aid of a suvilable

1114671  Camshaft Radial Seal, Renewing

cover, remave and refit 11 14 060.

Fit radial seal over slip collar and knock in as far as it
will go with the aid of BMW MNo. 725 taal,

<

1115101 Engine Breather Hose, Renewing

Air filter el

I, remove and refit 1372 000,

On the R 75:6 maodel disc
carburetior
air f

<t both choke cables at the
i loy to one side wit
er hausing shell.

leit hand half an the

hase (3) to the rear.

|
Release hase clamp (arrow] and take off breather hose.

| ]
1115111 Check Valve for Breather, Renewing
Engine breather hose, renew 1115101,
Disconnect battery, remove lank and starter cover.
Take off breather dome with breather hose.
Replace plastic valve disc.

[ 7]
Check valve [engine breather)
1. Lack ring
2. Washer
3. Spring

4. Yalve disc

5. Spring groave, R &60/6, R 75/4
6. Spring groove, R 2046, R 90 5
7. Valve body




1121001 Crankshaft, Renewing

liming chain gear train, renew 11 31 061,

All the testing and repair jobs det in the preli y
work are to be carried out only where necessary, Remo-
ve remaining three hexagonal nuts, one collar nut and
two nufs fraom the main bearing cop.

Fosition engine vertically. Screw two bolts on the BMW
Mo. 216 extractar toel inte the appropriote tapped bores
in the main bearing cop. Position extractor bridge Kukke
no. 17/K parallel to the main bearing cap, remembering
to fit the extractor thrust cup. Draw off main bearing cap.

Turn cronkshaft sa that the front counterweight is positio-
ned under the top housing operlure. Withdraw crank-
shaft (only on R &0/4).

Turn crankshaft until the metal plugs face in the direction

of the starter, tilt downwards ond then withdraw comple-
tely (R 756 - 90 §.

Knock both thrust washers off the locating pins o
screwdriver.

Crankshaft and Bearing Bush, Measurement

Measure the mair
crameter caliper o

Remave housing from assembly
and hig end bearing journals with
ss-cross potlern.

Big end bush in crankcase,

Bearing cop and,



Big end bore measuring with inside gouge in criss-cross
pattern with connecting rod bolled together, See Techni
cal Data section for nominal dimensions and talerances,

1121531 Main Bearing Bushes, Renewing
Crankshaft, renew 11 21 001,

All the testing and repair jobs detailed in the preliminary
work ore to be carried out only where necessary.

fain Bearing Bush in Crankcase, Replace

Heal crankcase to 100+120° C and then invert aver the
cylinder of the BMW Mo. 205 extractor tool in such a way
that the locating pins for the inside thrust washer engage
in the corresponding bores of the cylinder. Press out the
bearing bush with the aid of the BMW Ma. 205 Arbor
press and o hand press. .

Pressing in oversize bearing bush reground to 1st or Ind
stage

Heat cronkease to 100+120° C. Fit the aluminium cap of
BMW tool no. 205 on the Arbor cylinder ond inver! the
crankcase over the Arbor press so thal the lwo locating
pins engage in the appropriate bores in the aluminium
cap.

Fit new bearing bushes so that the bush join is at the top
right as viewed toward the flywheel end and the gil bares
of the bush are vertical [arrows); bearing bush join offset
approx. 26° from vertical.

Insert the press Arbor with plastic bush on the BMW
Mo. 205 tool in the bearing bush, laking care to ensure
that the locating pins projecting in the housing protrude
into the recesses around the arbor after the bearing bush
has been pressed inta position. The bearing bush is pro-
pertioned sa that both sides stand back slightly when it is
fitted in the crankcase bearing bore.

56

Main Bearing Bush in Main Bearing Cap, Repluce

Knack out the beoring bush locating pin from the inside.
Heat bearing cap te 100+120° C and lay on the cylinder
of the BMW No. 205 arbor press.  With the aid of Ihe
arbor on the EMW Mo, 205 toal press out the bearing
bush by hand.

Press the new bearing bush into the bearing cop heoted
ta 100--120° C so that the bearing bush join viewed ver-
tically anto the fited bearing cap is at the upper left and
the oil bores are vertical. Bearing bush joint offset by
approx. 257 from vertical [arrows).

Clamp bearing cap between soft-jaws in banch vice
two extra oil bores 1 and 2 in the bearing bushes
the two 3.2 mm diometer bores already existing the
bearing cap. Carefully deburr the bore aperiures in the
bearing bush.

Secure bearing bush! Fit on bearing bush locator with
3.9 mm spiral bit through the lccating pin mounting bore
[4HB] in the bearing cap and then bare threugh the bza-
ring bush to 3.8 mm [basic reaming bore),

Da not ream completely through the bearing bush with
the hand reamer (4HB) so that the retaining pin cannot
ascape inward.

Carefully deburr the bore apertures,




Bl

Clamp the BMW Mo. 205 arbor press in the bench vice, fit
bearing cap, knock in relaining pin only until it siends
0.5 to 1.0 mm back from the bearing bush bare. Lock pin
in position with ihree notches,

Crankshaft Endplay, Resetting

See Technicol Data section for thrust washer seleclion
chart.

To facilitate adjustment of crankshaft endplay it is advi-
sable to fit o green thrust wosher on the inside and a red
thrust washer on the outside of the locating pins,  Both
locating pins must project an equal distance into the clutch
and crankshoft end of the crankcase. Heat the crankcase
to align or insert the locating pins.

Heat the crankcase to 100+120° C, fit in assembly mount
and position vertically.  Insert crankshaft carefully into
the crankcase. Fit and tighten down bearing cop. Rotate
crankcase by 180°  Fit flywheel [(flywheel, remove and
refit 11 22 000).

Return crankcase 1o horizental pasition.  Bolt BMW
Mo, 5104 gauge holder 1o the geor box flange of the
crankcase.  Establish end play. Remove flywheel and use
micromeler gauge lo measure the fitted red-marked thrust
washer,

loe

P

Example:

Established endploy = 18 mm
Required endplay = 012mm
Discrepancy = 00 mm
Established thickness of

removed thrust washer 2,48 mm
Plus discrepancy = +0.06 mm
Thrust washer (blue) to be used = 254 mm
|

From the blue-marked thrust washers select one with o
thickness as close as passible ta the value measured and
which does not deviate from it by mare than + 0.03 mm
ar — 0,04 mm. the thrust washer on the locatin

With the aid of BMW Mo, 201 arbar knock the radial seal
into the crankease down to the contact collar.  Lightly
il the radial seal,
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Press in new bush with inside aversize. Mount the can-
necting rod on the foce plote of a lathe, align and preci-
sion turn down fo finished dimension. See Technical Data
seclian,

Wilh @ new bush it must be possible to push the wrist pin
into position under light thumb pressure.

|
Connecling Rod, Measuring and Aligning

Press the bearing shells o be checked into the connecting
rad.  Mount the connecting rod on o hardened and
ground test arbor and tighten bolts, The test arbor should
nat have any radial ploy in the big end bearing bore.
Insert @ ground and hardened test arbor approximalely
150 mm long into the smail end bush so that the arbor
projects an equal distance to either side.

Pasition twe prisms of equal dimensions on a surfoce pla-
te. Lay the test arbar with cannecting rod on the prisms,
Bring the vertical connecting rod o rest against the back
prism. Use the column gauge al the ends of the test arbor
to check whether the wrist pin axis runs parallel to the
crank pin oxis. See Technical Data section for connecting
rod parallelism check,

Clamp the connecting rad in a bench vice with aluminium
jow pads for straighlening and correct any angle. Sea
Technical Data section for permissible folerances when
using a 150 mm long test arbor.

Check connecting rod far twisting. For this purpose re-
place the connecting rod in the prisms and support it at
the wrist pin end so thot the space between the surfoce
plate and the centre of the crank pin and wrist pin bores
is approximalely equal. Bring o columm gauge up against
the test arbor ends ta check the connecting red for
twisting, stroighlening where necessary. See Technical
Data section far permissible tolarances.

Ensure thot the basic bore in the big end bearing is clean
and raund before pressing in the bearing shells,

Before refitting the crankshaft smear the main and con-
necting rod bearing shells lightly with Molykote Paste G.




1|-J.l

1125000 Piston, Removing and Refitting

Cylinder head, remove and refit 11 12080,

Draw the cylinder and cylinder base seal off the four tie
bolts, taking care 1a ensure that the pistan is not damoged
an emerging from the cylinder. Insert a pratective hlock
of wood behind ihe piston and between the tie balts,

Lift aut the wrist pin retainer by pressing in a scriber or
small screwdriver into the transverse slot. Press oul the
wrist pin with o conventional exfractor device or o BMW
Ma. 210 arbor press.

Mote when fitting:

Fit the piston so that the marking “vorn—" on the piston
crown points in the direction of travel. This is the carrect
fitting position far the offset piston. The piston does nat
have to be heated for fitting the wrist pin. It is essential
to use anly pistons of the same weight category within
each engine.

"

Insert the wrist pin circlip in the groove so that one end
complately covers the transverse slot. Press the cantre of
the circlip inta the wrist pin bore so that both ring ends
come as close together as possible.  Use the BMW
Ma. 210 arbar press to push the ring fully into the groove.

Testing and Repair: Measure the neer bare in the wrist
direction and at 90° thereto 10 mm fram the top,
the centre and ot the bottom with an inside gouge. T
shauld be carried out al a reom temperature of 20° C,

Use a micrometer gauge to measure the ‘piston diameter
at the pistan skirt transverse ta the wrist pin bore,

Check the ring gap

and side clearances of the pistan rings with the aid of a
feeler gouge. See the Technical Data for the nominal
dimensions ond oversizes of cylinder bore and pistan,
diameter and the ring gap and side clearonces of the pi-
sten rings,
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11 31061 Timing Chain Gear Train, Renewing

Engine, remove and refit 11 00 050,

Cylinder head, remove and refit 11 12 080.

Timing cover, remave and refit 11 14 0a0.

Flywheel, remove and refit 11 22 000,

Connecting rod, remove and refit 11 24 000,

Fiston, remave and refit 11 25 000.

Qil pump, remove and refit 11 41 000,

Alternator, remove and refit, 12 31 020

Clutch, remove and refit 21 21 000,

Bring the crankcase into horizental positian, fit the BMW
MNo. 217 grooved bearing extractor inta position (not for-
gelting the extractor pad cap) and draw off bearing.

Unscrew the twa Fhillips screws fastening the camshaft
flanged bearing with the aid of a spanner and: Phillips
screwdriver.  Withdrow four push rods with the aid of o
wire hook,

Mfter removing the circlip, take off the chain tensioner.
Remove the chain tensioner spring after releasing the nut
{arrow).

Fit the BMW Mo, 213 timing chain sprocket exiractor on
the crankshaft sprocket [not forgelting the extroctor pad
cap). Draw ofl the sprocket while tightening the cam-
shaft, .

Warning: as the spracket is pulled off the rivet studs can
be damaged by the chain links, in which case the timing
chain must be replaced.

Insert the camshaft

o o suitable pipe (outer diomater
approx. 106 mm, inner diameter approx. 0 mm and length
approx. 225 mm) so that the sprocket lies flal on the u_._um.
Fit BMW MNo. 212 sleeve on the camshaft end foce and
press out the sprocket tagsther with the rev. counter drive
gear.

Before refitting the timing gears grease the gear bores
tightly with tallow,

The rev. counter drive is pressed on in reverse sequence
to remaval. Push the flanged bearing on 1a the camshaft,
then push the sprocket followed by the rev. counter drive
gear into place.

When pressing the camshafi into the sprocket hold o fee-
ler gauge (see Technical Data for th ckness) belween the
camshaft thrust collar and the flanged bearing.

Check the end play an the camshaft flanged bearing once
again with a feeler gouge.

Positian the crankease verieally for fitting the camshaft,
Lay the comshaft and crankshaft sprockel into the chain
s0 that the tooth marking lines are exactly opposed,
Insert the camshaft in the crankcase and push the drive
gear with slip collar on 1o the crankshaft stump so that
the sprocket graave coincides with the filting key.



Se

the BMW MNa. 223 and 535 screw press w
o the crankshaft stump. FPress the sprocket
on ensuring that the camshaft is guided accurately
inta its bearing feet at the flywheel end.

Tighten waft flanged bearing with its two Phillips
screws, Heat the grooved bearing to approx. B0=-100° C
and mount on crankshaft stump. Fit chain tensioner, en-
suring that the rubber running surface is in good condi-
1ge the form or spring pressure of the
timing chain tensioning spring.

-1 3

1134 504 Valve Clearance, Adjusting

Slacken aff the cap nut and the twe nuts (arrows), remaove
the cylinder cover and gasket.

ionary by insarting the appropriate feeler gouge between
the valve stem and rocker arm. For this purpose take out
the spark plugs and turn the engine with the kick starter

Both valves are closed. If necessary adjust the adjusiing
scraw after relensing the lock nut and then secure with the
lock nut.  Recheck the volve clearance. See Technical
Data section for valve clearances.




1141000 Qil Pump, Removing and Refitting

First poss y: engine, remave dnd refit 11 00 050,
The illustrations and text were prepared alter this pre-
liminary wark

Second possibility: gearbox, remove and refit 2300020,
[Engine remains in frame).

Clutch, remove and refit 21 21 000,
Flywheel, remove and refit 11 22 000,

After unscrewing the four Phi
pump housing cover.

ps screws take off the il

Take the inner and outer rotor out of the housing with the
aid of a wire hook.

Before extracting the driver key (fitting key) for the inner
rotor it is advisable to press o small rag into the oil pump
housing bores.

Tests: See Technical Data section for clearance between
auler rofor and pump hausing.

L

See Technicol Data section for clearance between pump
housing contoct surface and rator sea

Determine the gap between the er and outer rolars
with the aid of a feelar gauge. See Technical Data sec.
tion for clearances.

When reassembling do nat forget lo replace the
key and ensure that the O-ring in the cover is in perfec
candition.

When assembled the O-ring must be compressed so
the cover lias flat on the housing contact surface.
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R 905
Bosch G114V 17 A 22/2
0190801 009 AD 1/14 V

R 50/&
14V

4

v

290
20
Q.62
980
10 000

0.885 (6.39)
280/

13.5—142

Stribel SR 9572
13.9—14.8

Basch DF 12 V 0.5 HP
direct from crankshaft
0.06 (0.0023)

26.8 (1.045)

0.10+-0.15 (0.0039--0.0058)
0190 601 013 AD

Bosch G1 14V 20 A 21/280 W

R 75/4

Technical Data

R &0/

ulating vellage, without load, volt

zimum output WiV
under load, volf

Slarting short circuit current strength A

Engine elecirical system
Repeal stort cutout relay
harging commencss, rpm

Type
Starter:
Type
COutput HP

=

Axial floot, armature, mm(in}

Moximum current strength A

Rezistance between phase outputs, Ohms
Moximum deflection at slip rings, mmiin)
Minimum slip ring diameier, mm{in}

Tarque mkp(ft/lb)
Alternotar:
Alternaler drive
Moximum rpm
Voltage Regulater:
Type (Bosch)

Type
M
Reg
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Engine electrical system

Technical Data

Type R s0/& R 75/6 R 90/6 R90S
Diode carrier:
Type {Bosch) 0197 002 002
Ignition coil:
Type (Bosch) EsV
Length of starting
spark of 300 sparks/minute and 3 ¥, mmiin) 8 {0.212)
Length of operating spark at 3600 sparks per
minule, mmf{in} 13.5 (0.528)
Spark plugs:
Thread M 14 % 1.25
Bosch W 230 T30 W 200 T 30 W 200 T30 W 200 T 30
Beiu 230/14/3A 200/14/3A 200014/3A 200/1473A \ o
G,
Champion N7Y M7Y N7Y Ma&Y
Elecircde gap, mmiin| 07 {0.028)
Confact breaker:
Type {Bosch) Automatic centrifugal advance on camshaft
Advance commencsas, rpm 1550 1550 1550 1550
Advance ends rpm 3000 3000 3000 3000
Breaker lubricaling felt and centrifugal ad-
vance lubrication Bosch grease Ft1 v 4 ,
Bearing journal for centrifugal advance Bosch greose Ft1 V22 or Ft 1 v 24
Caonlact breaker poinis gep mmfin} 0.35+-0.40 (0.014-=0.01¢)
Conlaet spring pressure p 450
Engine electrical system Technicni Data
Type R s0/8 R 75/ R 90/ R 90S
Dwell angle = 789 10
Capaciior 020 F—25%
lgnition timing, static far engine assembly 9o+ 39 BTDC
Adusimeni range, “crankshaft 5P 20
Wy
-
Tightening torques mkp (fi/lb)
Armature fastening screw 2327 (16.6519.5) Spark plugs 233 (16.6=+217) I
Slarter fasiening bolts 475 (34.3) Centrifugal advance unit 0.6-=-0.7 ( 4.3+ 5.1)

All.other belis and nuts are fo be tightened in accordence with the usual figures shown in the manufacturer's tables
or in accordance with the latest BMW Standord Specification 60 002.0.




1211004 Ignition Timing, Adjusting

Engine is removed (11 00050} or fitted.
taxt (apart fram the two pictures with the t
prepared with engine remaoved.

Take off engine cover after unscrewing the three hexage-
nal socket head bolts. '

Mote when fitting :

When assembling ensure that the breother hase is first
inserted in the engine covar.

Where no dwell angle tester is available turn the en
wilh spark plugs removed, clockwise os viewed facing
against direction of travel, with the aid of the rotor fa-
stening hexagonal sockel heod bolt.

The interrupter arm (hammer) must |ift fully clear. Chedk
s gop with feeler gouge. If necessary replace points
1211141,

Adjusting the Paints Gap

Slacken off the locking screw (arrow], insert screwdriver
between the two pegs and in the slat of the anvil point
and adjust the points gop by turning the screwdriver,
Tighten lockscrew.

Recheck the dwell angle and pa gap.

See Technical Dala section for dwell angles and points
gap.

e
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Timing Check

a] With test lamp

The test lamp must
flywheel coincides w
the engine
position),
Between the left and right cylinders the
may deviate by a ma of &7 [corresponding
12 mm on the flywheel circumferance).

up when the "5" marking on the
» sight aperture morking when
turned clockwise (centrifugal wei

troboscape]
Connect up and aim at the flywheel marking in the sight
aperture while the engine is running.

Al engine idling speed [600-800 rpm] the white spot on
the "S" flywheel marking must appear in the si

g set correctly [2) the white spot coincides
with the marking on the housing.

As engine speed increases the fiywheel marking 5" disap-

ure and at 2800

200 rpm it maves



Timing Adj H

Slacken off two slotted screws [arrow) in the base plate of
the points. Turning the base plate in the some ratary sen-
se os the engine retards the timing and turning confrary lo
the rotary sense of the engine advonces the timing [rotory
sense of engine and camshaft are identical). Tighten the
slotted screws.

When checking the timing with a test lamp lurn the engine
back 457 contrary to the direction of rotation of the
engine {test lamp extinguishes) in arder to eliminate ail
play between the moving elements for the subsequent ro-
tation in the some direction of rotation as the engine.
Recheck the timing.

T g check with timing light gun (stroboscope).

If full advance connot be reached check the ease of ope-
ration of the adjusting cam on the bearing journal.

If the timing sequence from one cylinder ta the other is
outside the stipulated tolerance check the bearing journal

for wobble,
]

s8

1211141 Contact Breaker Points, Renewing

Take off the engine caver affer unscrewing the three hexa
gonal socket head holls. When refitting ensure that the
breather hose is first inserted in the engine cover,

After unscrewing the hexagonal nuls remove the centri-
fugal timing advance,

When refitting the centrifugal Hming
loceting surface {orrow|.

ance nole the

Check the points for wear, smoothing with a paint file in
emergencies but preferably if worn they should be rene-
wed. To replace the points unscrew the lwo cheese head
screws (arrows) from the plote, pull off the lead plug from
the capacitor and remove with contact breaker.

When fitting ensure thal the protruding brass axis of the
contact breaker arm (hammer] is inserted accurately in the
relevant bore of the contact breaker plate (arrows).

Befare fitting the centrifugal advance mechanism check the
brecker cam lubricating felt and, if necessary, rub in a
little Bosch Ft 1 v 4 lubricating grease. Grease the ceniri-
fugal advance drive shaft with Bosch grease F 1 v 22. En-
sure that the breaker com on the drive shaft aperates
smoothly and easily.
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12131700 One E:Ec: Coil, Removing 1231009 Alternator, Diode Carrier and T

and Refitting Regulator, Testing
Fuel tank, remove and refit 1411 030,
The picture shows the arrongement of the allernator, dio

[isconnect the battery eorth lead fastened with the gear de carrier and regulatar.

box breather screw.

Remove leads “1" and "15" (arrows) and the high tension
lead fram the cail.

Warning: The leods between battery, allernator and re-
gulatar should be parted anly when the engine is statio-
nory. If the battery is charged with a charger while still
in the motar cycle the positive and negative leads must be
disconnected from the battery.

Unscrew the hexagonal socket head fastening bolts and
ramove coil.

Note when fitting:
An earth lead [arrow A} is fitted on the front fastening
screw of the left hand coil.

The battery warning lamp (L) is used to pre-energize the
alternatar.

To check the regulotor remove the B+ (black lead) from
the diede carrier while the engine is stationary. Connect
the volt meter to B+ and D~ Start engine. The voltage
should read 135 1o 14.2 valts shortly after the regulater
commences operation.

To check the charge current interpase an ammeter (mea-
. suring range 15-20 A} in the B+ lead. Switch on a can-

sumer unit or slide resistor [potentiometer] allowing a

loading of up to 13 amps, connect parallel with battery.

Allow engine to run at about 4000 rpm.  Set maximum
current strength on sliding resistor [potentiometer), Read
aff regulotor valtage at lood on volt meter, see Technical
Data section for values,

| With the aid of a volt meter (measuring range opprox.
3V} the vollage difference can also be measured direct
betwean D+ and B+,
A voltage difference of up to 0.5 V indicates a fault in the
regulatar.
With a voltage difference of 1.5 ¥ to 4 V the fault is in
the diode corrier.

12-131

12-31 )



1231019 Alternator with Regulator, Quick Test

Fuel tank removed 1411 030,

The check should be carried aut only when the battery

charge telltale remaoins permane ly on while the engine

Unplug the mulliple plug from the regulaler while the
engine is staticnary, Use a wire bridge {orrow) to con-
nect lead D+ [blue] with lead DF [black}.

Start engine and ailow fo run al epprox, 1000-2000 rpm.
If the battery charge ale extinguishes immediately then
this indicates o foulty regulator.

If the baitery charge telltale glows or cantinues to dispiay
a bright light this indicates that the alternator is defective.

1231020 Alternator, Removing and Refitting

Engine removed 11 00 050 ar fitted.
Take off engine cover after unserewing the three haxago-
nal socket head bolts.

Mote when fitling:
During installation ensure that the breather hose is
inserted in the engine cover.

I the three-pin flat plug frem the housing.  Lift the
brushes slightly ond black in this position  with  thrust
springs.

Unscrew the three hexogonal socket head bolls from the
housing and remove housing.

Unscrew the rotar faste

g screw and press the rator off
the crankshaft stump with the aid of screw press BAMW
Mo, 5030,

1231212 Alternator, Overhauling
Alternatar, remove and refit 12 31 020,

Unscrew two nuts from the inside of the housing and
draw out brush holder with brushes. |f the brushes have
fo be renewed care must be token when saldering [arrow]
fo ensure that no solder escapes into the copper wires.

Fit insulating brushes on the brush holder stud balls, Re-
fighten brush holder in housing, not forgetting insulat 19
washers,

1231682 Stator Winding, Rotor and Diode
Carrier, Testing

Alternater, overhaul 1231 212.

Check stator winding for shorting with 40 V ac, make
:.-_.mﬂ measuraman 1 each cose,

Check the resistance allernatively betwean the phaose
outputs, see Technical Data section far volues.




Atter ramoval, check the claw pele rotar with 40 V ac for
sharting.

| ]
Check energizer winding (chmmetar].

Resistance valus 4.9 chms + 10 %,

m
Scored rolor slip rings must be precision finished. The
mounting cena must run true, See Technical Data section

for maximum deflection at the slip rings and minimum slip
ring diameiers.

Check the diode carrier after removing the flat plug.

64

a) Positive Diodes

Check diodes with o maximum of 24 volts. The test lamp
(P st not light up when the test probe (4] is touched
agoinst the housing, Use the other test probe to check
each of the three plug contacts.

Diode carriers must be replaced only as complete units.

b) Megative Diodes
Check diodes with a maximum of 24 volis.

The test lamp (P} must light up when the test probe (=) is
touched against the housing.

Use the ather fest probe to check each of the three plug
contacts.

c) Energizer Diodes
Check the diodes with a maximum of 24 valts,

The test lamp {P) must not light up when the test probe {+)
is touched against the plug connaction.

Use the ather test probe to check each of the three plug
contacts.

VTRETY | e——— R ot
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Fault

Allernatar emitting naoises

Talltale burns at half power while en-
gine is running

65

Fault finding on the alternator

Cause

Brushes squeaking

Remove slip rings or brushes and ra-
place

Poor contact in lead connection
Faulty regulator

Faulty brushes

Rectifier diode defective or sharting

Statar shorting

Rotar sharting periodicaily,

Check wiring connection and lead
Replace reguiatar

Replace brushes

Replace rectifier dioda

Replace stator

Replace rotor.

Battery generating gas

. ol ,

Poar contact between regulator and
alternatar

Faulty regulator

lelltale burns at half or full brightness
e running

Check wiring cannections to regulatar
and alternator

Replace regulator

Faulty regulator

Interruption ar short circuit in feed lines
Faully brushes

Faulty rotar winding

Energizer currant circuit interrupted

Faulty diodes or diade carrier

Replace regulator

Check wiring connectians and leads
Replace brushes

Replace rator

Check lead connectians

Check diades or diode carrier and re-
place where necessary

2-3/4

1232000 Regulator Switch for Alternator,
Removing and Refitting

Remaove fuel tank 1611 030,

Detach battery earth lead, Remove plug (arrow) and take
off regulater after unscrewing the twa Ph ps screws.
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1241 009 Starter, Testing in situ

Check the state of the baftery charge, see Te

section far values.

col Data

For the purpose of checking the starter
and depress the footbroke.

age fourth gear

Actuate starter for two ta three seconds. The starter val-
tage should not drop below 8 volts under load and must
ith the volt meter at 1 and 2, otherwise the
earth connection lo engine or battery is poor; at the same
e read off the current t from the ammeter, see
Technical Data se

1241020 Starter, Removing and Refitting

Adr fi element, remove and refit 1377

Fuel tank, remove and refit 16 11 030,

Detach both choke cables at the carburettors and lay osi-
de the lefi-hand half shell of the air filter housing with
choke cable. .

Unscrew nut (1) with straight ring spanner, slacken hexa-
gonal bolt (2} and

remove the right-hand half shell of the air filter housing,
at the same time pushing the breather hese (3} to the rear.

After unscrewing the two hexagonal socket head bolls
out the starter cover to the right.

\C~

y

Disengoge the boltery clamping straps, lift cover upwa
and

detoch lead from the starter,

Remove rear faste

g screws (arrows).

|
Slacken the top fastening screw on the horn,

Alter unscrewing the three hexogonal socket head badlls
remave the engine cover.



Unscrew the hexagonal balt (arrow] with a bax spanner.

Lift the starter forward out of its guide.

]
1241513  Starter, Dismantling and Re-assembling
Starter, remave and refit 12 41 (20,

Unscrew the energizer coil lead.
Detach solenaid switch.
Disengage engaging arm.

Remave dustcap.
Take off lockwasher
Unscrew the pale housing screws.
Full off the cap.

Note when fitting: Compensate axial armature float, see
Technical Data section.
Check commutator bearings.

12

4173

12-41/4

Lift aut the paositive brush and remove the brush holdar

plate,

Separate the pole housing from the drive bearing.

Unserew the bec
Oraw oul armature

screw  for the eng lever,

1 engaging lever,

Press the Js5f ring lo the rear,
Lift out circlip.
Pull off starter gear.

Mate when fitting: Coat the steep thread and angaging
ring with Bosch Silicon greasa Ft 2 v 2.

Draw the starter ring over the circlip.



1241541 Carbon Brushes, Renewing
Starter, dismantle and re-assemble 12 41 513,

Unsclder and resolder the brushes an the energizer coil
and the brush holder plate.

Note when fitting: Washer (1) on armature, insulating
washer (2) before it.

1241 602 Starter, Overhauling
Starter, dismantle and re-assemble 12 41 513,

Check ormature and field winding — test lamp 220 volts.
Probe commutater and plate stack with tast probe.

In the event of earthing the lamp will |
armature must be replaced.

I up and the

Inferpose an ammeter (measuring range 60 amps) in the
current circuit and probe the commutatar briefly from
segment to segment. Test voltage 2—4 volt, 2

The deflection on the instrument should be unijorm bet-
ween the individual segments.

Sharp deviations indicate a short circuit and the defective
armature must be replaced.

ﬁ:mnrm:m_.m_mﬂmﬂnom_mo_. 9._1_.:.@.mmc_nnnmnu_.n:mla_.
charred windings. g
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f £

Superfinish the commutator. The commutator diameter
[A} may not be less than 33 n

Undercut the commutator segments, removing any swarf
or metal dust with polishing clath. The insulation should
be 0.5 mm deeper than the segments.

Press out worn bush.

Note when fitting:
Before fitting the new bush it should be soaked for at least
30 minutes in engine oil and pressed into a flush Al

1241701 Energizer Coil, Renewing
Starter, dismantle and re-assembls 1241 513

Mark the pole terminals fo ensure the same posi
re-assembly. Unscrew the four pole terminal screws.  Re-
mave the pole terminals and energizer coil from the pole
housing.

Mote when filling:

Before finally tightening down the pole screws ansura
that the pole terminals are aligned parallel to the langi-
tudinal axis, :
tween the energizer coil ond

pele housing.



Fauli finding on starter

Fault

Tast methodCausa

Remedy

Starter fails to turn when starter button
is operated

Switch an light,

Light does nat burn.
Battery dead.
Battery feed interrupted.

Light burns, becoming gradually dim-
mer as starter is octuated.
Battery dead,

Light burns but extinguishes immedia-
tely starter is actuated.

Oxydized batlery terminals or earth
connection,

Light burns narmally.

Bridge terminals 50 and 30 on the
starier,

The starter turns.

Ingnitionistarter switch defective ar
input leads inferrupted.

Light burns normally.

Solenaid swilch actuates, starter fails
to turn. Bridge with an appropriale
lead from the battery positive pole to
tarminal 30 en the startar. Starter turns,
Solencid switch contoct fouled or scor-
ched,

Measure battery voltage.
Recharge battery.
Check battery leads and terminals.

Racharge battery.

Clean battery terminels or earth con-
nection,

Replace ignition/starter switch, remedy
interruplion.

Replace solenaid switch.

Starter fails to turn when leod is routed
direct from the baltery positive pole
to terminal 30.

Brushes too shart,
Brushes jamming,
Inadequate brush pressure,

Replace brushes.
Release jamming.
Replace thrust springs.

Starter turns too slawly, fails to furn
engine aver.

Commutalor fouled.

Faulty armature or energizer cail.

Clean commutater.

Repair starter.

Starter turns at high speed, engine re-
mains stationary ar turns over jerkiiy.

Drive pinion faulty.
Spur gear faulty.

Drive pinion failing to disengage.
Steep thread fouled or domaged.

Replace drive pinion.
Replace flywheel,

Repair starter,

12-41/7

13 Fuel preparation and control system

Technical Data .. .

1300 004
1310004
1310 00%
1310100
1310370
1372 000

74

Engine idling and fuel/air mixture - adjusting .

Fuel level — checking and adjusting .
Carburettor cleaning R I e
Left and right-hand carbureliors - removing and refitting
Choke chamber - removing and refitting
Air filter element - removing and refitling

. poge

13- 03
13-001
13-101
13-101
13-101
13-10:2
13-721

13041
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Fuel Preparation

Technical Data

Type

R 60/6

R 7578

R 90/&

R %08

Caorburettar:
Canstruclion

2 inclined Bing slide-type car-
buretors with needle jet and
central lever fleat

2 inclined Bing consiant depression carburetors with needle jet,
vacuum plunger, throtile butierfly and central lever float

2 inclined Dellarto slide-type
carburetors with needle jet,
central lever float and
accelerator pump

Carburettor type: Left-hand carburettor /26NN 6413279 84/321M1 PHM 38 BS
Right-hand carburettor 1/26M12 44/32/10 64/32N2 PHM 38 BD
Carburettor throat diameter, mm{in} 26 {1.02) 32 (1.28) 38 (1.5)
Main etz 140 135 150 155
Meedle jets 2.68 with accelerotor pump 270 2.48 260
lel n=edle number 4 46--241 K4
Needle position 2 3 1 3
Choke jet diameier, mmlin) — 40 (0.624) 77 46/70
Air jet diometer, mm{in) = 2.0 (0.078) —
Diometer of mixture bores in rotary slider,
mmiin) — 2.0/1.2/07 (0.078 / 0.046 / 0.027) —
idling jef 40 4544950 &0
idiing air jet diameter, mm(in) - 1 {0.03) 1.2 (0.046)
Idling air regulafing screw opened {turns) Ya114 — 1=-1%:
Idling mixture regulating screw opened (turns) —_ a1 —_
Bypass bore diameter, mmin) 08 [0.031) 1.0 (0.039] {D)ZS jgggféi} 1.4 (0.053)
Float valve diameter mm{in] 2.2 {0.087) 25 30 (0.118)
Fuel preparation Technical Data
Type R 6016 R 7506 R 90/6 RS0S
Flaal chamber vent bore
diemeler, mmiin} —_ — = 2.5 {0.09)
Throitle volve 20570 . —
Floal weighl, gr{oz} 10 {0.35) 13 (0.44) 13 (0.46) 10 (0.35)
Canirol slider weight, grioz) - 102 (3.6) 106 (3.6)
ldliny culle! bore diameter, mmlin) 0.8 {0.031) _ _
Rotury shider diephragm 65810

Induction air filler

A commaon "Micro Siar” dry qir filter for both carbureitors

Fuel System:
Fuel grade

Super (premium)

Miniiium octane rating (ROZ)

98

Fuel tank, filling capacity {litresImp gall/US
gallj

18 including approx. (3.5/4.3)

2.0 litres reserve (D.44 . 0.

573

33)

24753/ 63)
2 {0.44 7053
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13 00004 Engine Idling and Fuel/Air Mixture,
Adjusting

Adjust idling with engine running at normal operating
temperature and with throttle twist grip closed,  Fit su-

pressor {Beru EP| or ather suitable metal insert) 1o spark-
plug cap to prevent scorching of parts of the waterproaf
gosket by arcing when the plug lead is laid on the cylin-
der,

If the engine already idles at the correct idling speed (see
Technical Data section] it is then merely necessary to moke
an acoustic or rev. counter check by olternalely detaching
the sparkplug cops to see whether both cylinders are ope-
rating at a uniform speed.

If this is not the case, i. e. if the idling speed is above ar
below the specified rate, the carburettors must be adjusted
as fallows:

Select a provisional cable ploy of four millimeters 1o pre-
vent the threttle valve or butterfty valve fouling the cables.

On the R 60/ and R 90 5 models adapt the revalutions
of the cylinder deviating by the greatest amount from the
prescribed idling speed to the ather cylinder. For this
purpose turn throttle valve stop screw 2 to the right {speed
up engine} or to the left (slow down engine).

To adjust to the most favourable mixture turn the idling-
air regulating screw 1 carefully to both sides and check
wheiher the engine reocts by a marginal increase in revs;
if this happens the ideal mixture compasition hos been
found. The same procedure is followed with the opposite
carburettor.

If the engine speed still outside the prescribed
600800 rpm, the engine speed is reduced by turning to
the left the throltle volve stop screw 2 or increased by
turning them to the right. Reset the idling regulating
screw 1.

On the model R 75/6 and R 90/6 adjust the choke cables
so that when the choke is off the choke arm is pressed into
its end position.  Adjust the idling mixture regulating
screw | and the butterfly valve stop screw 2 of bath car-
burettors to their basic settings; to da this tighten the
idling mixture regulating screw fully and then slacken by
one furn, tighten the bublerfly valve stop screw till it just
tauches the butterfly valve lever, ot this point tighten the
valve stop screw by ane turn.  Allow the engine to warm
up; use choke to start. Turn the idling mixture regulating
screvw of both carburettors to the left and ta the right until
the most fovourable mixture is cbtained (can be seen by
the maximum engine revs. ablained).

Mow adjust the carburettors by constantly alternating
from one to the other. Gradually screw in the bulterfly
valve stop screw and find the ideal mixture composition
with the idling mixture regulating screw after each ajust-
ment. This procedure must be repeated until the cylinder
being adjusted dies aut after a few cycles if it is working
alone.  (The sparkplug lead of the opposite cylinder is
discannected.)

Warning: the engine must not be allowed to idle far lon-
ger than ten minules at a time,

g

To regulate the fransmission from idling to partial load
turn the thretile twist grip slightly to couse a neminal
increase in idling speed. Take off the sparkplug cap alter-
nately to check whether bath cylinders ara operating uni-
formly. If necessary lurn to the left the throttle coble ad-
justing screw an the carburetiar which cufs in later and
lock into position with the hexaganal lock nut,

13=0
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1310004 Fuel Level, Checking and Adjusting
Carburettors, left and right, remove and refit 1310100,

Take off the float chamber and hold Ihe carburettor so
Ihat the float needle valve closes off the fuel inlet bore by
ils awn weight. Hold the float parallel to the chamber
contact surface and check whether the brass tabs of the
float just touch the ball of the float needle valve in this
position. If necessary bend the brass tabs as required,

Ensure that the brass tabs always run parallel to the float
axis.

1310009 Carburettor, Cleaning
Carburettors, left and right, remave and refit 1310100,
Fuel level, check and adjust. 13 10 004,

On the R 40/6 and R 90 5 models take off the carburet-
tar cover and remove the throttle slider, idling jet, main
main el holder, accelerator pump, needle jet and ato-
mizer and clean in clean fuel, after which the nozzles and
bores must be blown through with compressed air,

On the R 756 and R 90/ models, remave the domead
caver, plunger and diephragm, idling jet, main jat holder,
main jet, neadle [t and atomizer, clean all parts in clean
fuel and blaw thraugh jets and bores with compressed air.

1370100 Carburettors, Left and Right,
Removing and Refitting

On the R 60/6 and R 90 S modals, unscrew the carburettor
cover and draw the throttle valve out of the chamber.
Loosen choke fastening and pull out with the starter slider.
On the R 75/6 and R 90/6 models disengage or discan-
nect the choke and throttle cables.

After slackening the hose clamps loy the carburettor fo
ane side,

I PTTY
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3-10.2

1310370 Choke Chamber, Removing and
Refitling

Carburettors, left and right, remove and refit 1310 100,

Slacken the four lentil head counlarsunk screws and lake
oft the choke carburettor chamber with rotary slide valve
and gasket.

Toke care not to interchange the left and right hand choke
carburetto bers.

= left-hand choke carburettar chamber

1
2 = right-hand choke carburettar chamber

g0

1372000 Air Filter Element, Removing and
Refitting

Slacken the hose clamps cn the left of the air
toke off the oir line after pushing back the rubber sleave,

Tie the kick starter securely to the footrest. Unscrew the
eylinder head balt fi : air filter chamber on the left
and take off the chamber half shell.

Take out the filter element,

13-721
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Fuel tank and lines Technical Data
\W
Type R 4076 R 75/ R 50/4 R 905
Teak copacity, Uir (Imp. gall:US goli) 18 (3.5/43) 24 (3.3/746.2)
reserve, Lir (Imp. gall/US gall) 2 (0.44 / 0.53) 2 {044 7053




1611030 Fuel Tank, Removing and Refitting

Close fuel pefcacks (1) and take off hoses (2).

Lift the twin sect, unscrew the wing nuls, raise the fuel
tank slightly to the rear, lift forward and remave.

14-1141

18 Exhaust system

Technical Data . . . . . . page 18- 04
1800020 Exhaust system — removing and refitting . . . . . . . . . . . 18-001
1811321 Silencer — renewing . . . . . . . . . . . 1B-00

16-0:1
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Exhoust system Technical Data

Type R 80/6 R 75/6 R 90/6

R 705

87 (3.39)

Silencer diometer, mmiin}

Exhoust pipe diometer, mm/in)

Tightening torgues mkp (fi/lb]

Star nut for exhoust 2022 (144.6+159.1)
All remaining bolis, screws ond nuis are to be tightened in accordance with the normal values specified in the manufaciurer tables or
in accordance wilh the latest BMW Standard Specification $0002.0.
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18-40.2

87

—_—

1811321 Silencer, Renewing

Slacken the hexagonal bolt an the pipe clamp and push
back the pipe clamp.

Unscrew the hexagonal sodket head bolts on the fraome.

Pull off the silencer to the rear.

g's

21 Clutch

. page 21—
21-7
21-51

21071
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Technical Data

Cluich

Type R 60/6 R 75/6 R 50/é R30S
Type Single plate dry lype cluich with diaphragm spring

Malerial thickness (disc spring) mmiin} 2.4 {0.01) 2.8 (0.109)

Disc spring pressure when fitted, kp 175+200 N7+234

Hazigk! of disc spring (reloxed) mmiin}

190205 (0741 £0.019)

Tesi specification for disc spring

When the edge of the disc is laid on the gauge plate the height differences in the spring tabs should be a moximum of 0.3 mm (0.011")
or when the spring tabs are laid on the gauge plate the height deflection of the disc rim shouid be a maximum of 0.8 mm (0.0317).

Overall thickness of clutch plate mm{in)
{segment and lining)

6025 (0.234=0.0097)

Minimum thickness of eluich plate, mmiin)

45 [0.175)

Maximum lateral wobble of clutch plate ol
outer diameter, mmiin]

0.15 (0.0058}

Maximum vertical ploy of clutch plate, mmiin}

0.3 [0.017)

Maximum deflection of diaphragm driver
plate, mmiin)

0.1 (0.0039)

Maximum imbalence of clutch plate, emg &
Cluich Iravel al throwout lever {cable), mmiin) 2 (0.078)
Clutch Technical Data
Type R 4076 R 75/6 R 20/& R 90S
Tightening torques mkp (ft/lb}
Clutch lever adjusting screw locknut 2023 (1446=16.62)
Clutch at flywhel 2.3 (14.62)

All other screws, bolts and nuts are to be tightenad in accordance with the normal values
indicated in the manufaciurers tables or in the latest BMW Slendord Specification 40002.0.




2121000 Clutch, Removing and Refitting

First possi
Second poss
remains in frame.)

ty: Engine remaved 11 00(
Gearbox remaved

00 020, (Engine

|llustrations and text prepared after this prel
Use an Allen key to slacken six hexagonal
bolts, unscrew alternale fastening baolts and replace by
three BMW Mo. 534 clamping bolts and screw dawr i
nuts to contact the th

st ring.

Remove the remaining three fastening bolts and turn back
he spring disc is

fully relaxed.

Remave the thrust ring, spacer rings, c
plate with diaphragm and the spring dise,

plate, pressure

Checking and Repair

Check the clutch plate and diaphrogm for wear and di-
stortion and the spring disc for clamping force when fit-
ted; check the driven plate for lateral wobble, wear tale-
rances and ploy, see Technical Data section,

9y

21-211

2-21:2

Lightly coat the inside toothing of the clutch hub with "Mo-
lykote Langterm 2" lubricant.



2151020 Clutch Throwout Lever, =n:_.0<_,:m and
Refitting

Disconnect the clutch cable {1)

Extract cotter (2), take out bolt (3] and lay the parts w
thrust spring (4] to ane side.

21

-51

23 Gearbox

Technical Data

2300020
2311040
232200
2331 001
2331210
2331 861
2331 881
23 31 401
2351010

Gearbex — removing and refitting . RN
Gearbox housing cover — removing and refit 1g/sealing
Gear train - renewing

Selector forks — renewing %o g

Selector bracket — removing and refitting .

Selectar dises — renewing

Gearshift - renewing

Neutral indicator - renewing .

Kick starter — removing and refitting

. page

23- 03
23-001
23-121
23-211
23-311
23-311

23-313
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Technical Daia

Geaorbox
Type R 406 R 75/6 R 90/8 R90S
Gearbox: S-speed gearbox with dog clulch integral with engine, drive moment damped in oll four geors
Gear shift system Hooked lever shift
Tronsmission ralios:

1zt gear 44 :1

Znd geor 2.86:1

3rd gear 207 :1

1th gear 1.67 21

Sth geor 1.50 :1
Type of ail - over 5% C Branded hypoid gearbox oil SAE %0
Below 5- C Branded hypoid gearbox oil SAE B0
Filling capacity, litres (Imp/US pints) 0.8 (1.411.7)
Drive shaft: . - :
Axial float, mmlin] 0--0.1 (0=-0.0039) [adjusi with shims)
Layshafi: ; :
Axial floot, mmlin} 0-+-0.1 [0+0.003%) (adjust with shims)
Culput Shaft:
Axiol float, mm{in) 0--0.1 (00,0039} |adjust with shims)
Ballbearing secting in gearbox Press fit (heat gearbox case to about 100 C for assembly)
Axicl play of the free-running . ) )
pinions in the shaft mmiin} 0.15+0,30 (0.005+0.010)

|
Gearbox Technical Data
Type R 80/4 R 756 R 906 R 905
Bushes on oulput shaft mm(in) 0.005--0.035 {0.00019-=0.0013)
Driving flonge radial play, mmiin) +0.05 (£0.0019)
Foce wobble, mmiin) £0.05 {£0.0019)
transmission from gearbox to rear Enclosed universal shaft in righi-hand swing arm tube, universal joint ot gearbeox end,
hypoid geored clutch bell ol axle drive end
Axial flcat of foct-operaied gear shift
le.er shafl, mmlin} 0.1 {0.0039)
Creershiit clearance between ratchet and
E! lor poinis on the caom selector plate .
151 to 5th gear, mmlin) approx. 0.5 {0.019)
Tightening torques mkp
| Mounting on engine 2 =23 (14+16.48) Gearbox case/gearbox cover 0809 {57+ &35)
| Step bolts for tie rod arms 1.7+ 1.9 (122+137) Kick starter lever nut 2023 (14+144)
Selector fork mounting 23+ 25 (16.6+-18) Qil filler plug 28301 (20+224)
{driver flange} on the gearbox cutput shaft 22.0--240 (159+173) Qil drain plug 2.3+246 (14--187)

All other, boltz screws and nuts are to be tightened with the values recommended in the
manufacturer’s lables or the lotest BMW Standard Specification 60002.0




2300020 Gearbox, Removing and Refitting

Stand the motercycle on its
ditional support behind the par

arking stond and fit an ad-
g stand.

Air filter = remove and refit 1372 000,

Disconnect both choke cables at the carburettors and lay
left-hand half shell of the air filter housing with choke
cables fo one side,

Unscrew nut
gonal balt (2)

v straight ring spanner, slacken hexa-

and toke off the right-hand half shell of the air filler hou-
sing, af the same time pushing back breather hose {

Remove carburettor.

Push back the rubber protective cap on the speedometer
leasing the relaining screw and discon
necting the battery earth lead, withdraw together with the
washer, '

Eattery — remove and refit 61 21 0710
Battery bracket — remove and refit 41 21 000.

Slacken the rubber gaiter clamp on the gearbox and push
back the gaiter as far as possible, not fargetiing 1o place
an ol drip tray in pos '

Unscrew the four 12-sided bolts with a ring spanner and
lay to one side with washers. Depress footbrake 1o hold
the universal shaft.

13-002

Take aff the from the swi
the lacknuts to the left and r
unscrew both bear

ng arm mounting,  Slodien
ght of bearing journals and

| be taken to
i

Remove foothrake lever, at the same
rely at the bearing Lalt

e holding seeu-

unscraw the loc

Cluteh threwaout lever, remove and refit 21 51 020,

Unscrew the two hexagonal socket head bolts 1 and one
hexagonal socket head through balt on the lower right of
the gearbox.

When re-assembling remember tob 2.

With the aid of a wooden wedge [opprox. 20 mm®, 4

Carefully remove the gearhox ta the kide starter side,
ploce on foolrest, disconnect lead for idling check.

Toke out grarbox completely.
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2311040 Gearbox Housing Caver, Removing
‘ and Refitting/Sealing

Gearbox, remave and refif 23 00 020.

Remeve the clutch pressure plate assembly with ring seal,
ball race, pressure plate and thrust rad with fel| ring. .

Remave the nine hexagonal socket head bolls from he
k)

gearbox cover wilh washer, ;
Fit BMW MNa. 6005/1 mounting for engine and gearbax

in a combination BMW Na. 4000 assembly stand. Fastan
the gearbox on the mounting with two bolts at opposile
corners.

When assembling insert the thrust rad with felt ring fron L
the fywheel end to pfotect the falt ring from damaga, }
Rub hot bearing grease into the falt ring. 4

When fitting the clulch pressure plote assemnbly care mist
be taken to ensure that the two lips of the ring seal oe
not buckled.

| m
After remaving the retaining bolt use fwo screwdrivers
pressed against the opposite side of the bush collar, press
out the speedometer helical gear bush and remove the
helicai gear.

Heat the gearbox 1o opprox. 100° C and take off the gec--
box cover with the kick starter prassed slightly downwand.
If necessary use a rubber hammer o assist in topping cot
the speedomeler drive at the ayalet.

] |
Use four bolts to fasten the BMW MNo. 234 back plate hal-
ding device to the driver flange of the autput shaft,  Re-
lease the locknufs,

Remove the shaft axial float shims from the cover and ln
ke aut the defactive autput flange radial seal. Kno
new radial seal with the aid of the special BMW Mo
tool. The open side of the radial seal faces the driwe
output flange.

After bolting an the BMW No. 232 axtroctor press, press
out the driver flange with four bolts. If necessary release
the taper seat with a gentle knock on the spindle,

Note when fitting: \When refilting the driver flange, clean
the tapered seats with trichlorethylene and refit in dry
condilion.

=142
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2322001 Gear Train, Renewing Complele
Gearbox, remove and refit 23 00 020,

Gearbox housing cover, remove and refit 23 10 040,
Selector brocket, remove and refit 23 31 210

Use a rubber hammer on the front end of the shaft to
gently fop out the input shaft from the housing, which
still should be warm.

Remaove bearing 7 of the input shoft and cover plate

& using universal extracting ool Kukko 1771,

Compress thrust spring 3 with universal exiracting tool
Kukko 17/K and lift out retaining ring 5 from groove.
Remave drive gear for kick starter 4, thrust spring 3, thrust
piece 2 and drive gear 1.

‘When re-assembling input shaft compress thrust spring
3 with the BMW universal extracting tool. Fit retaining
ring 5 onto guide sleeve and, using the fitting sleeve to
press the retaining ring to the groove.

Unscrew Phillips screw for ail guide cover and remove
cover. Withdraw shaft for selector forks 1.2:5 and reme-
ve forks,

Mate when fitting: When fitting the selectar forks mata
the short guide ends of the farks together.

Heat the main shaft and loy-shafl beoring seats in the
gearbax ta 100° C and remove both shafts with selecter
fark for 3-4 gear.

Mate when fitting: When filting Ihe selector fork the long
guide end sheuld paint downwords into the housing.

Remove oil baffle 1 from the base of the ball-bearing bore
of the cutput shaft in the casing. Arrange a divided plate
p below the first gear wheel 13 and set the divided plate
on a suilable press cylinder ¢. Press out the gear whesl
together with thrust washer 15 and boll-bearing 15.

Take off the floating bush 14 for the first gear wheel, the
second thrust washer 12 and the fourth gear wheel 1.
Remove circlip 7 for the sacond and third gear wheel with
thrust washer 8, and the second geor wheel 9.



Lift off circlip 2 on the front shaft end. Lay the divided
plate belween gear wheel 4 and 6, and lay the divided
plate on o suitable press cylinder. Press off ball-bearing
race 3 with o suitable arbor. Remove the fifth gear whesi
4 with washer 5, the third gear wheel 6 and 7 as well as
washer 8. If the collar bush for second and third gear
pressed on to the splined keyway is foully the autput shoft
must be replaced.

Assembly in reverse sequence.

Heat the lay shaft to 100° C and withdraw bearing roce.
if it is faulty the whole shaft should be renewed.

Before fitting the outpul shaft lay oil retainer in the ball-
bearing bore of the housing.

Fit the output and lay shafts together with the selector
fork for third and fourth gear in the housing.

Care must be taken to ensure that the selector fork daes
not jam. Then insert the selector fork for first and second
gear. .

Fit the selector bracket to neutral and fit the input shaft,

To determine the axial play of the autput shaft use o
depth gauge to measure the gap between the hall-bearing
race and the housing joint surface.

Mow measure the distonce belween the housing cover

contact surface and the base of the boll-bearing sesting
in the cover and compensate any discrepancy with appra-
priate shims down la a clearance of 0.1 mm. |t is advsa-
ble to stick the shims in the bearing seat of the gearbosx
with the aid of a little grease.

@



23 31001 Selector Forks, Renewing

Gearbox, remove and refit 23 00 020,

Gearbox housing cover, remove and refiliseal 23 11 040,
Selector bracket, remave and replace 23 31 210,

Withdraw the shaft far selector forks 1-2-5 from the still
warm housing and lay aside tagether with the selector
forks. In order to replace selector fork 3-4 the gear train
must be removed.

2331210 Selector Bracket, Removing and Re-
fitting

Gearbox, remove and refit 23 00 020.

Gearbox housing cover, remove and refitiseal 2311 040.

Unserew hexogonal socket head screw with screwdriver
and withdrow selector lever,

Lonsen the twa fit serews (arrows) for the selector bracket
afttachmeant.

Tilt the selector bracket so that the selector forks are
released. ‘Withdraw the selector bracket.

23-11

23-31.2

2331861 Selector Discs, Renewing

The repair wark outlined .in previous chopters shoule ke
carried aut only whare necessary. Remave the two retai-
ning rings [arrows) of the selectar camplofe maunting,

Renew the selectar dise, ensuring that the first leath ol the

salectar discs are in mesh.

|
2331881 Gearshift, Renewing

The repairs outlined in previous chapters should only be
carried out where necessary.

Remove selector discs.

Withdraw the selector segment from guide and renove
the spr

@
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2331401  Neutral Indicator, Renewing

0 Gearbox, remove and refit 23 00 020.

After tilting the gearbox to the side the neutral indicator
switch can be removed.

|
2351010 Kick Starter, Removing and Refiiting
Gearbox housing cover, remove and refityseal 2311 040,

The repair jobs shawn in previous chaplers shauld only be
carried oul if nacessary.

Remove the circlip for the intermediate gear and take off
the intermediate gear of the kick startar,

Loasen the splined bolt of the kick starter levar and rema-
ve lever. Liit out the kick starter from the cover with the
washer and spring, ’

1.3
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26 Drive shaft

ﬂmnr:mnu_oog,...__,_,_._,._.,..._,.c_.._@mmmloxu
2611000 Drive shaft - removing and tefiting oo = o« v 5 oo v oa o owe y 2ETIA
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Technical Data

Drive Shaft

Type R 80/ R 7506 R 90/s R 905
Ly Enclesed drive shaft in the right-hand swinging arm, with needle bearing universal joini at the gearbox end and
SR hypoid gear coupling at the input end

. Bronded hypoid gen.rhox oil SAE 90

Type of oil, over5° C
below 5° C Branded hypoid georbex ail SAE 80 e
P . ¥ = : 2 T o
Filiing capacity, ltr {Imp. pinis;US pints) 0.1 (017 /0.21) \\3
Tightening torques mkp (f1/lb)
Hexegonak nuts on coupling bell housing 2426 (1735188
Twelve-sided bolt 2424 (17.3+18.8)
All oiher bolts, screws and nuts are to be tightened in accordance with the usual figures as recommendsd by the
manufaclurers or in accordance with the lotest BMW Standard Specificotion 0002.0,
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Froni Axle

Technical Data

Type

R &0/6 R 75/6 R 90/6 R F0S

‘Wheel bearing lubrication

Branded multipurpose lubricating grease with 180° C drip point

Front wheel caster, mmin)

opprox. 93 (3.62) (unchangeable)

Steering lock

approx. 40° fo either side

Front fork lock angle 4

Spring travel (75 kg (165 1b] load) mmiin) 208 (8.11)

Upward mmf{in) 110 (4.29)

Downward mmin) 98 (3.82)

Test fitiing lengih (measured from top of \“'

support tube to the machined surface on ¥
180 {6.24)

Ine lower fork mount) mmiin)

Fark stand tube

hard chremed

Fork sliding fube

light melal casting

Fark bridge, lower

light metal forging

Oilcapacity per fork column, litre {Imp/US pinis)

0.28 (05/0.5)

Type of ail Shock abserber oil, Shell 4001, BF Olex HL 2463 (BP aerc hydraulic)
Telescopic lork stand tube (hard chromed) 36—0.[]50 {] —3.00195)
Ouler diamter mm(in) —oo75 V404 _g o092
Stand tube for telescopic fork
maximum permissible deflection in mm) [in} 0.1 [0.0039)

e F0.025 +0.00057
Fark sliding tube inside digmeter mmiin) 3¢ 5 (].-‘104 0 )
Running ploy of fork sliding tubs on fork

0.1 (0.0039)

stand tube, moximum. mmiin)




FiO—1E

Front Axle

Technical Data

Type

R 60/4

R 75/4

R 70/4 R 90S

Plunger to the demper tube outer
diamzier, mmiin)

27.7£0.1 (1.080%0.0039)

Fork stand tube (inside diameier, mm/in)

28+0.15 (1.092 £0.0058)

Running play of plunger in fork stand
tube, mm{in)

0.05=0.55 {0.0019--0.0214)

Lengih of fork corrier spring (relaxed] mmin)

53412 (2.067 +0.448)

Tightening torque mkp (fi/lk)

Cenlering nut for telescopic fork
Clamp belt on clamp ring

Top spring seat for telescopic fork
Clamp bolts on the lower fork yolk

Screw plugs on botton of damper
lube ond fop of plunger (spring seai)

120+13.0 (86.76--53.59)

10+ 12 (7.23= 867}
12.0 (8676)

33+ 35 (23.85-75.30)

25+ 27 (18.07+-19.51)

Bottom screw coupling in sliding tube 1213 (B&76-+93.99)

MNut M8 1 (connecting damper — bottom —
screw coupling — sliding tubsg) 2326 14.62=-18.79)

Axie clomping bolt 1.5-4+02 (10.84+ 1.44)

Top splash plate stirrup 23 (16.62)

All other bolts, screws and nuts are to be tightened occording te the customary values shown in the manufacturers
tables or in accordance with lafest BMW Standard Specification $0002.0.
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3142050 Steering Damper, Removing and

Refitting .

head screw from the adjusting grip and [ift
off the adjusting grip and the rubber piece.

Remove ler

Pull off relaining clip and press the damper aut of the
ball jaint.

Slacken the two cheese-head screws on the plate, remove
plate with slider and lock. Remove gear downwards,

3142100 Telescopic Fork, Remaving and
Refitting

Front wheel, remave and refit 36 30 300,

Front wheel mudguard, remaove and refit 46 41 000.
Steering domper, remove and refit 31 42 050.

Detach the bhattery earth laad,

Unscrew the combination electrical switch by removing the
upper and lower slotted serews an the laft steering handle.

Ltdh

Detach the fork mountings from the handlebar, remove
switch from housing ond unscrew the inside slotted screw

i

Remave the swiich from the right steering handle in the
same way,

Note when fiting: ‘When changing o switch, core must be
taken to ensure that the rotary protective lugs ore seated
perfectly in the switch filtings. If necessary chamfer
abaut 0.3 mm away fram the feur edges of the switch be-
fore fitting,

Remove two nuts with spring washers from the clamp
mountings for the handlebar. Loy aside the handlebar
filtings and attached cable contrals on the tank on a
able soff underlay.

]
Remove one screw with washer, two rubber rings and rub-
ber sieeve from the left and right of the headlamp, allow

the headlamp to hang downward.

Note when fitting: Headlamg beam alignment 6310 004,

Unscrew the two lighl metal caps laft and right with the
aid of a socket wrench,

Remove centring nut (see Technical Data seclion for tigh-
tening torque.)

T



314244

i3

screw the two upper spring s
ee T ical Dafo section far g torque) and
toke off the upper fork yoke.

Unscrew the lenses from the |eft and right turn indicatars
ond detach the leads from the reflactors.

Mote when fitting: When refi
ensure accurate pesitioning of

1g care must be token to
e control cables.

Remove headiamp mounts |
and turn indicator leads (the batte bber rings are pro-
vided with bores for breather capillaries in the fork yoke
and bores for leads to the furn indicators).

Remove turn indicator housing with maunt,

(e

e

Unscrew the broke line holder on the left fork sli

g tube

MNote when

unscrew the broke line screw (1)
otherwise the brake system must be bled.

Unscrew the cap (2} and remove with spring.  Pull off the
eccentric bolt (see floa caliper, removing and refi
3411 (20,

Unscrew slotted nut and remove protective ball race cap.

Draw the fork downward out of the frame, possibly assi-
sting by gentle tapping with a rubber mallel on the fork
quide tube. Avoid misplacing the angular-contoct roller
bearings. The outer races far the top and bottom r
bearing remain in the frame tube.

Note when fitting: For fit
must be greased.

the races and roller bearings

Fit the upper angular-contacet roller bearing (1), insert the
fark carefuily into the frame complete with the lower
angled roller bearing (2).

Reminder: Mote the make of hen

The g harness, speedometer shaft and rev. caunter
drive shaft must run below the lower fork yolk.

Screw on the stective cop for the upper ongular-can-
tacl roller bearing and slotted nut. Tighten dewn the slat-
ted nut until the steering system is free of play.  Strike
the bottom and lap of the fork guide tube several fimes
with a rubber mal lening the cap nut ensure
that the threads of the slotted nut engoge deaper into the
thread on the fark guide tube, thus subjecting the bear gs
o sironger hias. ecessary slacken off the slatted nut
sleering is cor-
rectly odjusted if the fork can be mow d o e

er side

g any
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3142103 Telescopic Fork, Dismantling and
Re-assembling

Telescopic fork, remove and refit 31 42 100,
After ramaval, empty the fork by pumping motions with

the sliding tubes. Clamp the fork in o bench vice with tha
BMW No. 545 clamping black.

Loosen off two clamping straps sach on the lefl and right
of the rubber gaiter. Remaove the rubber caps fram the
bottom screw couplings, unscrew the M 8%1 damper
fastening nut (see Technical Data section for tightening
forque} at the same time holding firmly in place with an
Allen key.

Draw off the sliding tubes, remave rubber gaiter.

Note when fitting: Use BMW tool No. 547 fo tap in o
new cop-type gosket.

When fitting the rubber goiter slide the appropriate vent
aperture on la the clomping pin in the lower fark guide.

Remove the botlam serew plug.

Maote when fitting: When asse
piug to the prescribed torgque ro
section].

Remove soft melal sealing woshers from the end bolts of
the damper.

sling tig SCrew
ing (see Technical Data

Note when fitting: Always use new sealing washers for
re-assambly.

Lift out circlip an the damper nozzla.

Remave the floating damper nozzla consisting of two
threaded rings and damper ring with BMW Mo, 237 socke|
wrench,

Always note lightening torque ratings when filting (see
Technical Data section).

Withdraw the damper with plastic stop and carriers
springs downward,

Nole when fitting: When refitting the complete damper
unit use the BMW No. 546 assembly sleeve 1o protect the
plunger rings.

-7
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Telescopic fark measuring 31 42 009,

Clamp the complele damper at the hexogon of the end
bolt and unscrew the spring seat
domper tube.

Remove in sequence: spring se
damper valve and valve spring,
Remave ball valve: clamp the damper tube at the damper
stop carefully belween soft metal jow pads and unscrew
the end boll. Take out the thrust spring and ball,

on the top of the

h plunger rings,

Note when fitting: Clamp the damper tube at the end bolt
hexagon and use a torque wrench on the spring seating
hexagon to tighten both screw couplings to the prescri-
bed forque rating (see Technical Data section),

Fill 260 cc. of the prescribed grode of o [see Technirol
Data sectian in each fork column of the ready assembled
fork unit and depress the fork strongly 45 times ta allow
any air fo escape.

4
9
a
Ed
=
2
E]

gz If the lower fork yolk is fa be renewed
it is necessary for correct installation of the stand tube for
the lower and upper fark yolks fo be fitted in the frame
complete tagether with presat steering bearings (with slot-
led nut and centring nut tightened). Only then are the
fork stand tubes pushed through the lower fork yalk to
come into full contact with the uvpper fork guide,

Tighten the clamping screws fastening the stand tubes ta
the prascribed tightening torque (see Technical Dato sec
tion).

If only ane single fork stand fube is renewed the exact
fitting height can be taken fram the opposite stand tube.

Technical Data . . . . .
3200 454  Steering — adjusting . . . . |
3271000 Handle bars - removing and refitting

3273030 Throtlle cable - removing and refitting

32- 03
32-001
32-714
32-730

3200



Steering Technical Data

Type R 40/6 R 7506 R 90/4 R50S

42° fo =ach side

Sieering lock

Width of handlebar mmfin) 600 (23.4)

Width of US handlebar version mm{in} 680 (26.52)
22 (0.858)

Handlebar tube diameter mmin)

Sleering damper hydraulic steering damper, adjustable in 2 stages

g
21

Tightening torque mkp (fi/lb)

| Cap nut for telescopic fork 12.0 (B6.78) J

All remaining screws, bolts and nuts are to be tightened in accordance with the customary values recommended in
the manufacturers’ tables or in accordance with the latest BMW Standard Specification $0002.0 |
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3271000 Handlebars, Removing and Refitling

Discannect the battery earth lecd.

Remove the lentil-head screw from the adjusting grip and
lift off the adjusting arip.

Remove two nuts each with spring washers from the
handlebar clamp mounts {arrows).

Lay aside the handlebar with ruments and control
cables on the tank on o svitable soft underlay,

Take off the handle grip. Unscrew the hexogonal socket
head bolt [arraw) on the pivet joint and draw the pivol
joint aff the handlebor, noting the key for clamp connec-

Unscrew the right-hand hexagonal sockel head bolt on
the housing for the throttle twist grip and broke lever
and draw off the housing os o complete unit, nating the
key for the clamp connection.

J2-7

3273030 Throttle Cable, Removing and Refitting

Push back the splash guard cop 1 and unscrew cover 2,

Discannect le cable,

Note when fitting: Before assembly grease the adjusting
cam and too grip.  When refitting
care must be taken fo ensure that slot end “a” in the
throttle grip coincides with the rearward end of recess “b"
in the grip. Thread the lower control cable through the
double nipple and fit, tagether wil tensien chain and
adjusting cam, in the grip so that the "¢ and “d" mar-
kings are cpposite each other on the cam and the arip.
Fit the upper throttle cable in the double nipple. R
cover and at the same
cable sleeve sufficie

ace
e pull back the upper throttle
ly to allow the throtle cable end
sleeve to engage in its seat in the cover recess. Screw
down the cover and push on the splash guard cap. Only
if procedure is followed is tha full fur
of the throttle cables ansured.

onal travel

Fuel tank, remove and refit 1611 030,

R 60/6, R 90 5

Unscrew the cover from the carburettor housing and re-
mave with soring and throttle valve.

Oisconnect the thrattle cable,

R. 75/8, R. 90/6

Unscrew both Bowden cable adjusting screws 2 an the
carburettor caver. Disconnect the contral coble will
ple on the throttle flop lever, discannect the choke cable
e choke lever.




Technical Data

Final Drive

Type R 40/4 R 75/4 R 90/8 R 90S
Toathing system Klingelnberg Palloid helical toothing

MNumber of teeth 1M:3 . 10 :32 17 .34 11 :33
Transmission rafio 1:3.36 1:32 1:3.09 1:3.0

Type of ail: initial filling

Branded running in hypoid gear oil SAE 90

After the first oil change, cver 5° C

below 5¢C

Branded hypoid gearbox oil SAE 90
Branded hypoid gearbox oil SAE 80

Filling quantity, lir (Imp pints/US pinis)

025 (0.44/0.53)

Tooih backlash, mm(in)

0.15--0.20 {0.0058--0.0078)

Lateral play in crown whes|

play-free (without seal)

Reor wheel suspension

Long swinging arm with spring streets with triple adjustment and double-acting hydraulic shock absorbers.

Sorning travel, mmf(in)

125 (4.875)

Maximum length, mmiin)

316%2 (12.32£0.78)

£/0-EE

Minimum length, mm Néx2 [B42X078)
Shock obsorber fest
Test stroke, mmiin) 25 (0.975) 75 (2.925) 50 (1.950)
Revs per minute 100 100 382
Tensile siage, kp 30x5 585 80110
Campression stoge, kp 53 9+3 815
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Final Drive Technical Data
lvpe R &0/6 R 75/8 R 20/4 R 205
Tocihing system Klingelnberg Palloid helical teoihing
Mumber of testh 11:37 10 :32 1 :34 11 :33
Transmission ratie 1:336 1:32 1:309 1:30
Type of oil: initial filling Branded running in hypoid gear oil SAE 90
After the first oil change, over 55 C Branded hypoid gearbox oil SAE 90
below 5% C Branded hypoid gearbox cil SAE 80
\~

Filling guantity, ltr (Imp pints/US pints)
g9 Y. = P

0.25 (0.44/0.53)

Tocth bocklash, mm(in}

0.15+0.20 (0.0058=0.0078)

Lateral play in crown wheel

play-free (without secl)

Rear whes| suspensian

Long swinging arm with spring streets with triple adjusiment and double-acting hydraulic shock absarbers.

Spring fravel, mmiin)

125 {4.875)

Meximum length, mmiin)

316£2 (12.32£0.76)

Minimum length, mm 21622 (B4210.78)

Shock absorber test

Test siroke, mmiin) 25 {0.975) 75 (2.925) 50 {1.950)
Revs per minuie 100 100 3az
Tensile sicge, kp 30+5 S8x5 80X 10
Compression stage, kp 543 93 /%5




¥O-LE

Technical Data

Rear Axle
Type R 80/6 R 7514 R 90/é R %05
Bearing spring
Fitling length, mmiin} 199.1 (7.744]
Length reloxed, mmiin] 251 (9.789)
49.6 (1.934)

Spring ouler diometer, mmiinj

Spring inner diameter, mmiin) 41.8+0.3 (1.430-+ 0.0117)

Wire thickness, mmiin} 7.5+0.04 (0.2925+0.0015)

Spring compression at 120.2 mm spring s
m? 1

fravel, kpr

Long swinging arm .
Branded hypoid gearbox oil SAE 90

Branded hypoid gearbox oil SAE 80 :
v
0.15 {0.26/0.32) LD

Typz of oil over 5% C
below 5+ C

Filling capacity, ltr(lmp/US pints)

Tightening torques mkp (fi/lb}

Gil drain plug rear wheel drive 2326 (16.62-1879)

Qil filier plug on swinging arm 1.4 10.12)
1417 1012+12.29)

MNut on drive pinion
Threoded ring on drive pinion

Hexogonal nuis on coupling bell housing 24-26 (173.5+187.9) Qil drain plug on swinging arm

Gil filler plug on rear wheel drive 2831 (20.24-+22.41) Universal cover nut 1.8+21 (13.01+15.18)
Bearing bolls on swinging arm 1=12 {7. 7.95) Lacknut for swinging arm bearing boits 10=11 (723 =79.5)
Shack absorber rod on spring strut eyelet, top  3.0+-3.4 (21.69+24.58) Clamp screw for rear spindle 1.4+1.8 1002--13.01)

|
All other baolts, screws and nuts are to be fightened in accordance with the cusiomary values indicated in the
manufaciurers tables or according to the latest BMW Siandard Specificalion 40002.0

e
®
[ ]
e

“de|a

D PUD BALID |[@8yMm 08 ay| anCJJL“ papesul s axo

AY4 41 pausyBly g siy gsnw sjnu anoj esay) Ajgwassn up
Wi 8y oig

ey
Sy ||nd “sBoyuy ayoig sy woyy jau Buws syy mesosup

Buyay

d8ysoM i BpIsD AD| pub
pur Bujaoway ‘aan( |28Yypn 408y 050 01 £E

ds puny-jyBu sy masasun

“wup BuiBuims puoy-yB ey

uo jjog Ell_IUENSOJ ayj woly s
|1} Bnjd Ja)jy masssun aBouinp

aysom Buuds ya s anoy

150y gnigs Buuds doy Y| MBIISUN

‘{adAy o sy voysas pjog |pauya) aes) o

'@ @oj|ian) op puo uenp|yuas Jog tuue BuiBuims soal
‘OZE OE &F 1Y@l pun asauas '|93LfM doay

10 5300 e |y Ajquiassoes aaypy :Buiyy uaym ajep
4 wody e wedp puo (z) Bnjd uioup sy maissun

4nu Buta s 810085 pub wao exoig uo "J3Aa| B} Jo

‘Bupipaq win BuBuims sy mojeq jpojg Buipoddns o ERLTR|

NG Jjogq Mmooy ay} ayo; ‘sjjaqg daag) aly

[mouio] jjog Buwasoy s Bup




-10:2

Draw the rear wheel drive off the swinging arm and lay
aside.

ting: When filting the rear wheel drive an
the swinging arm engage one of the gears and use the
kick starter ta turn the drive shalt so that the toothed
coupling is able to mesh.

3310113 Rear Wheel Drive, Dismantling and
Re-assembling

Rear whael drive, remaove and refit 33 10 050,

Mote when filting: After refitting fill with 0.25 litres of oil
as indicated in the Technical Data sect

Draw the rear wheel brake shoes to the housing. First use
a screwdriver to tilt away from the housing the brake shoe
lying against the flattened collar washer of the braks com
and loke off both brake shoes.

Unscrew the clamp screw from the broke lever and lay
aside wilh footh washer. Datach brake lever and fake out
the broke cam,

Maunt housing with BMW taol Na, 261 en the assembly
stond BAMW MNa. 0. Unscrew ten nuts fram the rear
wheel drive housing cover ond lay aside with spring
washers,




Heat housing 1o approx. 1207 C and remove

angular-contact ball bearing.

Replace pinion needle bearing in rear wheel drive hou-

sing. Loosen screw {arrow) ond remove. Feat housing to
apprax, 100° C and extract pinion needle bearing.

Mote when filting: Fit the pi needle bearing with ar-
bor and BMW guide sleeve MNao. 252,

Use a soft metal rod to top out uniformly the m_..on<mm_
ball-bearing on the crown wheel through the bores provi-
ded far that purpose.

Note when fitting: Heat the graoved ball-bearing o ap-
prox. 1007 C.

331045

3312051 Crown Wheel and Pj

ion, Renewing

Rear wheel drive, dismantle and re-assemble 3310113,
The crown wheel and pinion must olways be used as o

mated pair. Nole pairing number {arrow),

The pairing number indicates wl
which crown wheel. Whan testing bath parts
were loid down which ensure quiat ru
blacklash when the crown wheel and p

ng and correct
on are fitlad.

The basic measuremeant s 7554005 mm, measured from
the angular-contact roller bearing shoulder on the
1e cenlre of the crown wheel axis,

The dimensions inscribed in the housing and the toathing
face side of the pinion are ta be deducted from each
ather,

The difference between the lwa amounts carresponds o
the required shim thickness [srrow) between the angular-

contact ball-bearing shoulder and the saaling base in the
housing,

To adjust the gear backlash a bronze thrust washer [ar-
row) is to be fitted between the collar of fhe needle bea-
ring inner roce on the crown wheel and the wide contact
surface of the needle bearing outer roce fo allow the ae-
tually required thickness of the bronze theust washer used
fo ascertain the gear backlash 1o be determined as des.
cribed hereunder,

=




(37 .

33-12.2

Check the geor mesh and bocklash {see Technical Data
section] arcund the outer diomerer of the crown wheal
with o dinl gauge ond BMW jig Mo. 5104 with BMW
clamp MNo. 260.

Check the confact pattern an the leading flank of the pi-
nion after applying Prussion blue. A correct contact pat-
tern of the leading flank on the pinion is in the cenlre of
the iooth length slightly closer fo the thicker end of the
taoth,

If the conlact pattern on the leading flank of the pinion is
at the thicker end of the toath this indicates that the pi-
nion must be spaced further from the crown whesl centre
by the use of thicker shims and the tooth backlash will
have to be corrected by fitting a thinner bronze shim bet-
ween the needle bearing inner roce and the needle bea-
ring outer race on the crown wheel.

If the cantact pattern lies ab the thinner end of the laoth
the pinion spacing from the crown wheel centre will have
o be reduced by the use of thinner shims at the ball-
bearing ouler race ond the tooth backlash corrected by o
thicker bronze shim at the needle bearing.

The tooth contact pattern must then be checked once
ogain. Owing fo pressure on the bearings the pinion
should be removed and refitted anly after
been heated,

e housing has

(53
—

MNow adjust the crawn wheel to eliminale lateral play.
For this purpose vse a depth gauge and any intermediate
measuring oids which moy be required ta measure the di-
stance (a] hetween the grooved ball-bearing seating base
and the cover conlact surfoces.

Cn the rear wheel drive housing, without a gosket on the
contact surface, measure the distonce (b) of the groaved
ball-bearing on the crown wheel to the contoel surface,
Play ean be eliminated by fitting an approprinte number
of shims between the grooved ball-bearing ond the sea-
ting base in the cover. The required shim thickness is ab-
tained by deducting dimension [b) from dimension {a).
The required play is obtained after fitting the gasket; the
crown wheel must not be under pressure.
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3317 350 Rear Wheel Swinging Arm, Remo
and Refitting

Rear wheel, remove and refit 36 30 320. ”wk_. m_.ﬂ_Amm

Rear wheel drive, remove and refit 33 10 050.

Detach the lower left-hand mounting of the spring strut,

Technieal Batar. v o o w s o ow o % & % b oa B ow e oE o . . page 34- 03
Release the rubber collar between the gearbox and swin- 3400 446 Bleed brakes . . . . . . . a400n
ging arm on the gearbox side and push back as’far as i 3411000 Brake pads, removing and refitling . G 4 & oA & 34-0041
_maamm__uu__ﬂ. Cmn_._n. :m mn::__.t._. __a E“._mn__.mf_ -TM no=.._‘rns::v\. ; 3411007 Brake too_m_ renewing . . . . . . . . . . . o 34000
ing bolts on the vniversal joint and lay aside with spring | i ; i S R 4114
washars. Mote the torque rating in the Technical Data 3411020 Floating caliper, removing and refilting . . . 34-11A

section when refilting.

3411100 Front wheel brake holder, complete, removing and refitting (R 60/6) . 34-11/2

3431000 Brake maoster cylinder, removing and refitting . . . . L. 34-1142
m

Remove right and left swinging arm bearings. Toke off
cops and slocken locknut.  Screw out the swing bearing
journal.

Mote when filling: Screw in the bearing journal so that a
uniform distance (o] is provided to the left and right bet-
ween the swinging arm hub and the frame. Al the same
time the drive shaft should be centred in the swinging arm
tube so that it cannot moke contact with full compressian
and extension. Where necessary the spacings (a) can be
set with marginal differences.

MNaw tighten by abeut Y turn the bearing journal screwed
firmly hame ta its limit stop on ane side to obtain the ne-
cessary bearing bias, lock the bearing journal nut on bath
sides and refit cap. Under no circumstances may the ta-
pered roller bearings be allowed any play, but at the
same lime the bias may not be too great.

Remave the fool brake lever, at the same time supporting
at the bearing bolt, and unscrew locknut.

-0
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3317 381 Tapered Roller Bearing of Rear Wheel
Swinging Arm, Renewing

Rear wheel swinging arm, remave and refit 33 17 350,

Drive shatt, remave and refit 26 11 000.

Remave the rubber
red roller bearing
swinging arm.

@ seals with spacer collar and tape-
nar race with roller coge aul aof the

Note when fitting: When assembling clean and thoroughly
grease the tapered roller bearings.

3352120 Spring Strut, Removing and Refitting

Unscrew the hexagonal nuts v washers and take out
the top bolt. In the case of the left hand spring strut the
machine must be pressed additionaily downward before
ramaving the bottom boll,

3353580 Coil Spring, Removing and Refitting
Spring strut, remave and refit 33 52 120

Set the adjusting plate handla to "solo”. Mount the
BMW biasing tool Mo. 550 on the spring cover of the
shack obsorber. Clamp the upper fastening eyelet in a
bench vice and push o bar through the arm of the tool
and the lower shock absorher eyslet. Swing the lever
until it remains stationary even when the shock absorber
is compressed, Use an open-ended spanner lo unserew
the shock obsorber rod aut of the lop spring strut eyelet,
See Technical Data for tarque ratings.

Mote when fitling: Mole the sequence af parts whan as-
sembling. The matal rubber mounl the spring strut
eyelet may be prassed out anly where necessary,

Befare refilling check the spring length for resiliency of
the carrier springs (see Technical Data). The shock absor-
ber must be stiffer under traction and easier under pres-
sure but in both instances always uniform. |n compressed
end position the shock absorber may not be subjected ta
more than 500 grammes prassure, as otharwise interior
damage could be caused. I traction and comprassion
require an equally small amount of farce ar if there is
any tendency toward jerky movemenls this indicates leaks
which necessitate replacement of the shock absorber unit.

®
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3400 046 Bleeding the Brake System

Brake fluid must be renewed annually

Broke fluid is hygroscopic and therafare absorbs moislure
fram the atmosphere through the air hole in the reservair,
This reduces the boiling point of the brake fluid from
240° to 140+180° C.

Warning: Do not let the broke fluid eome into contoct
with the motarcycle’s paintwark.

Frant wheel, remove and rafit 34 30 300.
Remove tank ond top up brake fiuid reservair.

Mount the bleed hose on the bleed screw and pul other
end of hose in a vessal.

Apply the handbrake lever severnl es until the broke
pressure is delected, Hold the lever applied against this
pressure and open the bleed screw, at the some time pul-
ling firmly on the lever, Do not relecse the laver until the
bleed screw has been closed,

Repeat this process unfil brake fluid emerges from the
hase into the vessel entirely free of air bubbles. Tighten
bleed screw.

Warning: Do nat pump the broke fluid reservoir dry or
air will penetrate the braks system again,

B
3411000 Brake Pads, Removing and Refitting

Front wheel, remove and refit 36 30 300,

Remove the retaining spring of the inner pad and remove
both pads from the brake caliper.

3411001 Brake Pads, Renewing

Brake pods, remove and refit 34 11 000,

Colour marks on the brake pads indicate the permitted
wear limit. When this paint is reached on one brake pad,
both pads must be renewed.

Mote when fitting: Before inserting the new brake pads
push back the brake cylinder piston with a screw clamp.
Grease the outer pad guide pin slightly (wilh Molykota)
and mount the O-ring before installing the ouler pad.
Secure the inne
end af whi

g with the retaining spring, the angled
must face down.




et 140

3521000 Foot Brake Lever, Removing and
Refitting

Unserew locknut while supparting on the bearing belt

35 Foot controls

Take off the foot broke lever.

3521000 Foof brake lever - removing and refitting . . . . . . . . page 35-21/1

Detach the ES bolt from the brake pull rod and remave
pull rod.

Fool broke adjustment:

Adjust the wing nut at the end of the puil rod unfil the
rear wheel just staris to brake. Turn the wing nut back
by 3 to 4 turns.
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Wheels ond iyres Technical Data
Type R 4076 R 7576 R %0/6 R 908
Type of rim aluminium deep well rim
Rin size front 1.858 %19
Rim size rear 2158 %18
Mumber of spokes 40
Mox. radial run-out mmiin} 0.5 (0.019) measured af the rim flange
Max. laieral run-out mm 0.2 [0.0078) measured af the rim flange
Tyrz size fronl 325519 3.25H19
Tyra size rear 400518 400H 18
Ma.s. lyre imbalence measured
ol the inner nm diamster cmp 170
which in glez) is 8-% (0.28-—-0.32)
Maox. permussible run-out of
central groove mmiin) 1.5 (0.0585)
Tye pressures:
Froat wheel solo psifbar] 709
with pillion passenger psi(bar) 285 (2.0)
Recr wheel solo psi [bar)
with piilion possenger pzijbar)
Tething with tyres warm up to psifbar) 4.25 more (0.3)
Erovellun}; at max. sIDeed over 29 more [0.2)
long period psi(bar]
‘Wheel bearing grease high quality mulli-purpose greaie wiih 180° C dropping point
Quanlity of grease per wheel g{oz) 10 (0.3)
FIaT
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R 75/4

Technical Data

Tightening torques mkp (f/lb)

All ather screws ond nuts in occordance with the standard valves in the tables of Ihe manuiaciurers’ or the new

R 60/6

BMW Standards Sheet 40002.0

I
ka(lb)
kallb)

kgilk)
kg

.5 psi
stipulated tightening torque of axle nut em/kp.

Friction moment of wheel bearing with

Guick release axle front and reor

Wheels and tyres
Permissible wheel load selo
front with 27 psi
rear with 28.5 psi
enger
28
320 psi

Fermissible wheel load with

pillion pass
frant with
rear with

Type

L1

Lt

3630300 Front Wheel, Removing and Refitting

Put the motarbike on its stond and support it at tha ail
SUMp.

Remove the top step nut and spring washer including the
hexagonal sccket hend bolt at the brake torque stay rod
lonky on R &0:6).

Remove axle nut {1) and washer, loosen the clamp screw
[2) of the front axle (hexagonal socket head bait] with
spring washer and withdraw frant axle (3} with o drift.

Note when filting: When refilting the lightly greased frant
axle, first tighten the axle nut {if necessary with the aid of
an arbar).  Yigorously push the fork down through the
spring range several times and then tighten the clamp
scraw. his way distortion of the fork sliding tube is
avoided.

The direction of rotation of the wheel should not be chan-
ged an the R 90 5 model [twin disc broke) otherwise the
fio g calipers would have to be readjusted.

Withdraw front wheel forwards.
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3630320 Rear Wheel, Removing and Refitting

Place the mator cycle on ils cenlre stand and provide od-
ditional support.

Unscrew quick relaose axle nut and remove plus washer,

Unscrew quick release axle elamp-screw nut on the left-
hand swinging arm and remove including the hexagonal
socket head bolt and spring washer. Extract quick relaa-
se axle with a drift.

Mote when fitting: Thoroughly clean axle and gearing
when assembling and lightly coat wilh a viseaus greose.
Rotate axle when sliding in.  Afler tightening the axle nut
(1) activate the spring action and then tighten the clamp
screw (2], The fronsverse bore in the axle and must paint
to the rear [arraw),

Remove rear wheel from drive. When doing this tilt ma-
chine slightly 1o the right.

3631321 Spokes of a Road Wheel

(front or rear), Renewing
Frant wheel — remove and refit 36 30 300.
or rear wheel — remave and refil 36 30 320,
The motar cycles B 40/6, R 75/6, R 90/46 and R 70 5 have
aluminium rims as standard equipmenl. Ses Technical
Dota section for dimensions. The spoke filting gauges
BMW Ma. 2521 and BMW Na. 252 are necessary for the
rear and front wheels respectively.
The wheel hubs suppiied as replacements have an under-
size inside diameter which must be turned oul to a nomi-
nal size of 200+0185 mm ofler the spokes have been
fited and the wheel hubs centred. To do this mount the
hub axle centre in a lothe and turn the surface as finely
as possible.  The unavaidable distartion of the wheel hub
caused during spoke g is corrected in this way. The
maximum permissible run-out of the broke surface-lo-
wheel hub is 0,02 mm.
Place wheel hub tagether with bearings on the work bench
with the brake drum side facing downwaords. Push o pair
of spokes with packing plate which cross at the hub
through the hub, noting that the spoke hales in the hub
are not at the some level.

Position the rim in such a way that the stamp mark on the
inside of the rim flange is on the brake drum side and the
arrow is facing in the normol direction of rotation. The
pressed-in nipple lacating hales must paint exactly in the
direction of the spokes inserted in the hub, The higher
spoke must coincide with a higher lacating hole in the rim
and the lower spoke must line up with a correspondingly
lower locating hale in the rim. The other spokes are in-
serted and fitted with nipples in the same way.

Tighten the nipples to o uniform terque reading. Placs
rim and hub with knockout spindle in BMW jig No. 51062,
Adjust dislance from rim ta hub using a spoke fitting gau-
ge positioned on the brake drum side.

]
Combination spoke fitting gauge BMW Mo, 551/552 for
front wheel {1.85::19 in.} and rear wheel (1.85:<14).

Combination spoke fitting gauge BMW Mo, 556/554-1 fer
rear wheel (215218 in) and front wheel with disc brake
(1.85:<19 in.).

Mote when fitting: Bed in the spoke ends with a suilable
punch,

55




Maximum rodial and lateral run-out meosured af rim flan-
ge {see Technical Dala).

Grind off any projecting spoke ends 1o preveni damage to
the inner lube.  Re-tension the spokes after the first
1,000 km (800 miles). All road wheels must be bolanced
after the tyre has been fitted,

3630028 Wheels-Static Balancing

Mount wheel in device BMW Mo, 5106/2 and tighten —
take out the reducing bush on ihe frant wheel for this pur-
pose. Spin wheel and allow it lo come Io rest,  Knock on
the bolance weights with a hammer on the nipples of the
top spokes. A correctly balanced wheel must remain still
in every position. See Technical Dala for max. oul-af-
balance of a road wheel.

36 31 381 Wheel Bearings of the Rear Road
Wheel, Renewing

Rear wheel - remave and refit 36 30 320

Unscrew hexogonal socket head bolts and leave to one
side with spring washers.

Remove bearing cap with fitted lipped sealing ring and
thrust sleeve.

Heat the wheal hub. lnsert rear wheel knockout spindle
wilth reducing bush in wheel bearings. Push hallow drift
BMW Mo, 5074/1 over the knockout spindle on the broke
side. Counterhald the bearing assembly with one hand
an the left-hand side of Ihe hub. Knock Ihe bearings aut
of the hub from the brake side.

Before refitting the bearings in the hub check whether
they are free from play. Ta do this, clamp the rear wheal
knockout spindle with clamping jows in a vice and fit the
complete bearing assembly, consisting of left-hand thrust
sleeve, left-hand taper reller bearing, adaptor ring, inner
spacer bush, outer spacer bush, right-hand loper roller
bearing and right-hand thrust sleeve, over the spindle.
Fit adjusting bush BMW Mo, 553 and pre-load with nut of
knockout spindle.

The correct bearing setting hos been reached when the
outer spacer bush con be moved backwards and forwards
between the hwo auter races of the taper roller bearings
with o sucking action (tight push fit]. I this is nol the case
the adepter ring should be re-machined or a new ring of
appropriate thickness fitted.

See Technical Data for tightening torgue of the knockout
spindle nut.

Remave adjusting bush BMW MNo. 553, coat the cleoned
bearings with grease — see Technical Data.

Fit the complete baaring assembly including the thrust
slesves in the wheel hub, which should be heated ta 1002 C.
Remave knockout spindle ond left-hand thrust slesve.
Tighten bearing cap with fited lipped sealing ring, using
the knackout spindle for centering. Fit the left-hand thrust
slasve.

=
Check bearing setting with forquemeter. To do this fit
the knackout spindle in the wheel bearings. Pre-load bush
BMW No. 553 with knockout spindle nut.

Fit tarquemeter on knockout spindle nut.

See Technical Data for coefficient of fr
ning torque.

on and tighte-

|
3631391 Wheel Bearings of the Front Road
Wheel, Renewing
Front wheel — remave and refit 36 30 300.
Remove cop with pin spanner BMW Mo, 235,
[}




Press the guide sleeve oul of the cap. Push the benring
off the sleeve.

Heat the frant wheel hub ta 100° C and tep out the bea-
g shells.

Mole when fitting: Heat bearing befare pushing it onte
the guide sleeve,

Insert the knackout spindle with 2 spacer sieaves to the
left and right threugh the wheel hub and preload with the
knockout spindle nut.

Fit torquemeter and check.

See Technical Data section for coefficent of friction and
tightening tarque.

7

46 Frame

Technical Data

46 52 000
46 53 000
46 61 000
46 62 000

Cenire stand — removing and refitting

Side stand - removing and refitting :
Front wheel mudguard — remaving and refitting
Rear wheel mudguard — removing and refitting

. page

46-52/{1
46-52/2

4661
46-61/2




E/0°9F

ti-or

-y w7
Frame Technical Data
Madzl R 80/6 R 75/64 R 90/4 R 9GS
Frame Deuble-leop tubular steel frame welded from oval tubes with bolted en rear frame seclion — not suilable for sidecors -

Position of fociory plate

an froni of steering head

Pasition of frame number

on right of steering head

Motcrcycle dimensions and weights
Maximum width {engine) mm(in)

740 (28.86)

Moximum heighl withoul mirror mmin) 1910 1474
I{Moloreycle unladen) 1080 ({42.5) 20 (47.6)
Saddie height, unfaden mm(in} 810 (31.9) 820 (32.3)
Maximum length mmfin) 2180 (85.8)
Wheelbase mm(in} 1485 (577)
Max. permissible nen-alignment of freni and 4 (0.16)
rear wheels mm(in) .
Rood cleorance when looded with 75 kg 165 (6.5)
(165 I} driver mmfin) ;
Emply weight plus lubricants, withoui fuel 200 {441) 205 (452)
and tools kglbk) \ ' 5.
Empty weight plus lubricants, full tank 210 (463 215 (4
4 i 74
and lools kg(ib) i (474)
Permussible gross weight = empty weight plus 398 (877
rider and passenger and luggoge ko(lk) (877}
Permissible wheel loadings
Solo front ol 1.9 kgiem® (27 psi] kg(lb) 160 (353)
rear at 2.0 kg cm? (28.5 psi} ka(lb) 245 (540)
Permissible wheel leadings with piilion :
possenger
front ol 285 psi kg{lb) ;;g Efgg}
rear ot 32 ps kgilh) - (3
Maximum capacity including driver 2
Tightening Torques in mkp (b, f)
Securing bolts for rear frame section Centre stand securing bolis 3.5 (25.3)
Securing nuls for upper front whes| Securing bolts for lower front wheal
mudguard bracket mudguard bracket 0.25 (1.8)

All ather nuts and bolts should be tighened io fhe values given in the fables issued by the manufeclurers or the
new BMW standards sheel 40002.0,

-

&5/



46 52000 Centre Stand, Removing and Refitting

Roise motorcycle under the ail sump so |
stond hangs free.

the centre

Disconnect springs on the left and right of the centre
stand,

Unscrew hexagonal head balt {arrow) on the left ond ri
and withdraw centre stand to the rear, poying attantion
fa the spacer washers,

465212

46 53 000 Side Stand, Removing and Refitting

Disconnect springs for side stand and centre stand.

Remove left-hand hexagen of front engine mou
Knock through the engine bolt so that the shackle [arraw)
can be taken ¢

Mote when fitting: The shackle should be turned in such o
way and secured so that Ity falds
back into the normal position when the molorcycle is
brougt o the vertical position.

side stand cutomali




46 61 000 Front Wheel Mudguard, Removing
and Refitting

Front wheel — remave 34 30 300.

Remove the 2 hexagonal bolts on bath sides of the metal
section.

Remove the 2 nuts with spring washers and bolts an the
lower bracket.

If the metal section is bent or distorted it should be re-
placed.

A6-61/1

46-61.2

(£5

nmmwocn_ﬂmnqérmm_?__:&mcnm_wn_.:c_..m:m_n.:m
Refitting :

Disconnect earth lead from the battery.
Fold up the double seat, remove the 4 hexagonal bolls
with washers, rubber washers and locknuls (orrows).

Remove the two Phillips screws of the rear light and re-
move tha lens with reflectar,

Unscrew securing bolls with washers and nuts {arrows|
and toke off rear light housing with the turn indicatar
carrier,
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52 Seats

5253000 Double seat — removing and refitting .

page 52-53/1

52041

5253000 Double Seat, Removing and Refilting

Tilt up the ble seal.

Unscrew the 3 hexogonal sockel head bolts [arrew) fram
the rear hinge plate and pull double seat to the rear and
remove.
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61 General vehicle elecirics 3
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-4
Technical Data and Wiring Diagram .page 61— 0/3
6121 010  Battery — removing and refitting MR g F Mg omr oo 36121
6121100 Battery bracket - removing and refitting . . . . . . . . . . 41-211
61 31350 Flasher unit - removing and refitiing . . . . . . . . . . . . 41-211
6131400 Siarter relay — removing and refitting . . . . . . . . . . . . 61-314
6133000 Horn —removing and refitting . . . . . . . . . . . . . . . 41-314
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6121010 Battery, Removing and Refitting
Air filter alement — remove and refit 1372 000,

Remove re

ing handle on the battery.

Disconnect leads and pull oul battery to the laft.

6121 100 Battery Bracket
Refitting

, Removing and

Unscrew the three hexagonal nuts at the bottom and the

left and right-hand hexagonal at the top of the
bracket,

]
6131350 Flasher Unit, Remaoving and Refitting

Disconnect earth lead from the battery,

Prise headlamp front ring off the headlamp housing with
a screwdriver.

Pull flasher unit out of sockal,

17
6131400 Starter Relay, Removing and Refitting
Fuel tank — remove and refit 1611 030,
Disconnect earth lead fram batery.

Unscrew the 2 hexagonal socket head bolts with spring
washers, di he leads.

]
Leads:
Flat pin connection ‘87 = black lead
Flat pin connection 15" = green |ead
Flat pin connection 30° = 3 red leads
n 3k = brownsblack lead
Flat pin connection 'D+" = 2 blue leads
L]

6133000 Horn, Removing and Refitting

Disconnect eartl
nut [arrow) from

lead from battery. Unscrew hexogonal
1e harn,

Pull off protective rubber sleeve. Disconnect leads from
horn.

1 = black lead
2 = green lead
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Instruments Technical Data
Model : R 80/6 R 75i6 R 90/6 R 905
Revolutions per unit distance, km indicotor 0773 0.737 071N 0.691
Revolutiens per unit distance, mile indicator 1.244 1.186 1.144 1.112
Meusuring range kph 20220
Measuring range mph 10140
Revolution counter rpm 10008000




6211000 Combination Instrument, Removing
and Refitting

Unscrew the drive shafts for the speedometer and ravolu-
tion counter,

Slacken the three fastening screws and withdraw the com-
bination instrument from its support.

Unscrew the Phillips serew of the central plug and pull off
the plug. ’

Remove combination instrument.

|16

6212020 Speedometer Drive Shaft,
Removing and Refitting

Unscrew speedameter drive shaft.

Push back protective rubber eap for speedameter drive an
the gearbox. Pull out and remava speedomeater drive
after releasing the retaining bolt and removing the battery
earth lead including washer.

Mote when fitting: Maoke sure that the drive shaft is routed

correctly along the frome.

|
6213020 Revolution Counter Drive Shaft,
Removing and Refitting
Unserew revolution counter drive shaft.
|

Remove engine caver.

Unserew fastening screw for revolution counter shaft and
withdraw the shaft,
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Lighis Technical Data
tadel R &0/4 R 75/4 R 50/4 R90S
Headlamp (Type] Bosch 0303 550 002
High ond low beams 12V /60/55W  quartz-iodine bulb
Parking light 12V/ 4w parking light bulk
|dle 1ellale lamp (green) 12V/i12wW indicator bulb
Oil pressure telliale {oronge| 12V 3w indicaior bulb
Charge ielltale (red) 12V /112w indicotor bulb
High beam telltale (blue} 12¥11.2W indicator bulb
Turn indicotor ielltale {orange) 2VII3W indicater bulb
Instrument lighting 12V 2w indicator buib
Tail and license plote light 12V/i5W o bulb
Broke light 12V W watiament: Sl
Turn wndicoters (2 yellow front and rear) nviaw bulb
12Vii2Zw indicator bulb

Brake telllalz [red)

Z0l



6310004 Heodlamp Beam Alignment

172

After any work on the headlamp it is essential la check its alignment.  If no headlamp aligning equipment is availa-

ble the task con be carried out as follows.

Check tyre pressures and adjust where necessary. Pasi-
tion the maotorcycle vpright with rider astride on o level
surface ot a distance of 5 metres from o light coloured
wall.  Sal the rear spring struts to solo operotion.  Mea-
sure the distance from the ground fo the centre of the
headiamp and mark this height on the wall with a cross,

and a second cross 5 cm. below.  Switch on low beam
and align the headlomp so that the bright/dark boundary
runs on the laft level with the lower cross, rising to the
right from the cer of the cross to recch the level of the
upper cross and t fall off.

63-1001
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6321380 Rear Lamp Cluster, Removing and
Refitting

Disconnect earth lead from the battery.

Unscrew both 15 screws ond remave the lens.

Remave leads from the rear side of the reflector and meke
o note of the connections where necessary

Unscrew securing bolts with washers and nuts from the
housing and take off the housing.

g: Make sure that the clear lens for the
is af the bottom.

Maote when fit
license plate |}
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6323170 Both Turn Indicators {front or rear), 6399241 Bulb for Headlamp, Renewing
Removing and Refitting ‘ Prise headlamp front ring owoy from headlamp housing
with a screwdri
Disconnect earth lead from the battery.
Unscrew both Phillips screws and remaove the lans,
Nbte when filting: When fitting the lens make sure thal
the marking “Top” is at the tap. : i
]
|
_
!
| ]
]
2 Open wire clip, release two-filament bulb fram reflector
Disconnect feads at the rear of the holder [arrow). and pull it out of the push-buttan plug.
Mote when fitting: YWhen fitting the two-filament bulbs
make sure that the anti-twist lug enaages in the reflector.
7] | ]

The parking light bulb is pressed out of the reflectar from
inside.

Slacken the clamp screw and remeve the turn indicalor
hausing.

@

. 63-991
63-23/1

AT
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6399271 Bulb of a Turn Indicator ({front ar rear|,
Renewing

Disconnect earth lead from battery
Unscrew both Phillips screws and remove |

Push bulb into the holder and remeove by turning it anti-
clackwise.

Mate when Fitting: Fil the lens so that the marking “Top”
is at the top.

6399 381 Bulb for Rear Lamp, Renewing

Disconnect earth
Unscrew both Phi

ad from the battery,
s serews and remove the lens.

Push bulb into the holder and tum to remave,

Mote when filting: Fi lens so that the clear lens for
the license plate lighting is at the bottom.

@
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