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Introduction

The purpose of this workshop repe

manual and its numerous
illustrations is lo describe the operatfions required for disassembly,
repair and reassembly of the R 25 and R 25/2 motor cycle models,
as far as such tasks can be performed in well organized repair shops
with persennel froined by our BMW Service Department.

At the end of this book there is a list showing all special tools needed
forthese operations aswell as a list and fechnical drawings concerning
tools to be made in the dealers” own workshops (shop-made tools).

This workshop repair manual is to be above all a source of in-
formation for foremen and mechanics who are in charge of mainte-
nance jobs on above motorcycle models and it therefore ought 1o
be always at hand within the workshop.

 Though this repair manual gees much into the details of the job, it
is not expected 1o replace a thorough fraining on the models, in the
instruction school of aur service department.

For mechanics, however, who have participated in the fraining
course it will be a very useful guide for special maintenance jobs
and adjustment data.

This book does not replace the circulor-letters regularly issued by
our Service Umwnnamsr which should be observed as usual. To
publish alterations of technical datq, fits and tolerances, efc. no

“particular améndment service is intended for this“repair manual,-
but only circular-letters.

Therefore we maoy ask you to kindly insert whatever clterations we
might publish, so that this workshop repair manual will always be
up-to-date and in conformity with the latest technical developments.
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Special Tools Removal of Main Assemblies

) Put motereycle on the assembly stand V 5043 (shop-made requisife)
1 ea hook spanner 49 mm @ for exhaust pipe coupling nut . . . . Matra No. 338/ 3

Removal of rear drive:

Disconnect battery and remove it.
Take off baitery carrier.

Loosen mudguard stay end bolts and raise end of rear mudguard.

Unserew wheel spindle nut (1) on
drive side and remove it fogether
with washer (2).

Slacken pinch bolt (3), take it off
with locking bush and withdraw
wheel spindle (4) by means of
Tommy Bar (5).

Remave wheel.

Shop-made Tools

1 ea drift punch for rear suspension plunger carrier column . . .. W55

leaassemblystand . . . . . . . . ... G oo @ W s sr V5048

Unscrew butterfly nut from rear of brake operating rod.
; Depress brake pedal, so that brake rod slides off the brake operating lever.

Press joint pin out of brake cam lever and place it with the butterfly nut on the brake rod,
so that these two items are not lost.

On R 252 models, unscrew cap'nuls from spring top refainers.
Loosen upper pinch bolt on right rear spring top shroud.
___ _ Remove lower pinch bolt, fogether with nut and washer. b
Use drift punch {shop-made toal) to drive right plunger carrier column (bearer rod) of rear
suspension assembly carefully upwards.
Press rear drive assembly to left down and remove it from flexible rubber _om:_.n.n gear-’

box end.

Removal of gear box: .
Withdraw speedometer shaft from drive take-off assembly after loosening ifs sal screw.
On R 75/2 models, remove rubber plug on gearbox rear end cover and undo ctlléle clamp
screw. Withdraw cable for neutral indicator.

Undo split pin for balt of clutch release lever bracket and remove bolt.

Remove bracket tagether with clutch release lever and thrust spring.

R | and Fitting G ;
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Unscrew leaf spring for centre stand from gearbox housing (superseded on R 25/2 models).
Undo nuls from gearbox fixing bolts and spare them together with washers. ¥
Remove clutch thrust unit and withdraw gearbox.

- “Reassembly

Refitting of engine to frame:

Lift engine (dynamo cover placed) into frame.

Removal of engine: : . : . Slide in place engine top bolt jomming-in at @ time support for clutch ‘cable belween
crankcase and frame. S : -

Enfer engine bottom bolt from left info frame, insert spacing shim between crankcase and

Loosen fixing screws of fuel tank and remove fuel tank,

Use hook spanner 49 mm @, Malra Mo. 338/2, 1o slacken exhaust pipe coupling nut on frome, then push bolt in place thoroughly. . ..
cylinder head. . Altach exhaust pipe with union nut and joint onto cylinder head, install pipe clip on engine
Unscrew carburettor cap and withdraw throttle slide unit from carburettor. bottom bolt and tighten union nut by means of hook spanner Matra No. 338/1.

Loosen both carbureltor flange nuts and spare them together with washers.

Tighten both engine fixing bolts with lock washers placed under nuls.

Remove carburettor.

Take off dynamo cover. . Fitting transmission:
Disconnect cables (blue 61, black 51, chequered 30, red 15). Install _aaa_m_om &”ma_u_« s._n__r m_:ﬁ_ push moa_.s mnaam. ; ﬁ .
Exiract main motoreycle wiring : Enter square head o push rod by means of pliers in quadrangy or passage of clutch

spring plate.

Disconnect earth (ground) cable from crankcase. Engage transmission and rotate coupling flange to make sure that splined end of main-

Open cable clip of ignition cable on left frame tube. _ shaft engages in splineways of clutch friction plate.
: Y | :
To protect dynamo (generator) replace ils cover when removing engine. Place gear box on engine attaching surface and fix it with 4 nuls and washers.
Unscrew nuts of ihe two engine fixing bolts. ’ Locate clutch pressure plate, ball cage with balls and thrust unit with oil seal for cluich

actuation slightly greased in gearbox cover.
. Secure bracket including clutch throw-out lever with bolt and split pin on gearbox cover.
Install thrust spring between clutch throw-out lever and gearbox housing and fit cable in

Support engine from beneath.
Drift out engine boftom bolt to right.

Care for spacing shim placed between frame and crankcase. clutch throw-out lever.

Tap out m_._m.m_._m top bolt to left. : Bolt leaf spring for central stand onto gearbox cover (not used on R 25/2 models).

Raise engine and liftit out fo right. . On R 25/2 models, enter cable for neutral indicator, fasten it and replace rubber plug.
' fFitting rear drive:

Install flexible rubber joint on coupling flange at transmission rear end. Position suspension
battom shroud on rear drive housing cover and care fo screw-in the rear spring so that ils
, end is seated at the bore on bottom shroud. Select a spacing shim of such a thickness that
the spring end protrudes through the drilled hole of covering lube being thus accessible
for later removal. * .

e TSN GO S S [ o e e Insert rubber pad of smaller diameter in spring, screw upper spring retainer on rear
: . - suspension spring and {ocaté fop shiroud. TR SEE Ry T e
Place suspension bottom shroud, if needed, with washers to obtain fight fit of covering
and the larger rubber pad en bottom of spring plunger integrally cast with the rear drive
housing cover. - g
To permit the coupling flange drive pegs to enter easily in holes of flexible rubber joint,
treat them with talcum powder (no oil or grease must be used) and then connect the com-
. plete rear drive assembly with coupling flange in rubber joint to the transmission.
Enter bevel drive casing with rear springing in frame and push or tap the bearer rod
(central column), smeared with oil, right home from top downwards (recess for bolom
pinch bolt on rear). - ;
Slide in posifion top and bottem pinch bolts, but do not yet tighten them.
On R 25/2 models install spring top retainer info the upper end of the rear frame member,
i by screwing the refaining piece in the cap nut. Then tighten fop and battom pinch bolis.

_f-,
Removal and Fitting Group

Removal and Filting Group
4

5

e A i




Fitting rear spindle left-hand bradet with rear springing:

Fit springs, rubber pads and shrouds on wheel spindle holding bracket ct nearside in an
order similarto that indicaled for rear drive housing cover, and install the complete assembly
on mﬂnuam- ) .

Tap greased bearer rod home (recess for bottom pinch bolt on rear) from top downwards.
Locate top and bottem pinch bolts, but do not yet tighten them.

On R 25/2 models fit spring fop retainerinlo upper end of rear frame member by screwing
the relainer piece in tap nut and tighten upper pinch bolk.

Installing rear wheel:

_Enter rear wheel, slide home greosed wheel spindle and secure with nut and washer. Fit

pinch bolt and locking bush in wheel spindle nearside bracket and fighten, so that this end
is also secured.

Move down rear end of mudguard, install mudguard stays on frame and tighten.
Replace rear wheel brake rod and adjust brake by means of butterfly nut.

Connecting dynamo (generator) cables:

Slide dynamo cablethrough borein dynamoframe and fit rubber grommet in annulargroove.

Connect blue wire to terminal 61, black wire to terminal 51, chequered wire 1o terminal 30
and the red wire to terminal 15 of dynamo.

Check whether brushes and springs bear correttly.
Caonnect earth (ground) cable to crankcase timing caver fixing bolt.
Replace dynamo cover.

Fittling speedometer shaft:

Enter speedometer shaft end in drive take-off assembly on gear box, turning at a time
coupling flange o allow squareheaded shaft end to slip in place. .

Tighten lock screw slightly and fit rubber grommet.

Fitting carburettor:
Bolt carburettor wilh the gasket placed upon cylinder head.

Locate nqw&mcw_.m dleaned and oiled air filler and secure with screw.
Enter throttle slide unit together with attached cable in carburettor mixing chamber top
plate and secure with lock ring.

Fitting battery: )

Bolt battery carrier with four screws into the frame.

Place rubber mounting and locate battery. o

Hook lower and upper part of holding strap in battery carrier, connect them with strap
screw and secure battery by means of lock nut.

Connect the negalive lead fo battery and crankcase fiming cover, the positive lead of
wiring to the battery.

Removal and Fitting Group
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Fitting fuel tank:

Position petrol tank upon frame and secure with screws, lock washers and nuts. Fuel tanks
on R 25/2 models have rubber supporis.

Connect fuel hose onto petrol tap.

Lacking rear wheel springs: {does nat concern R 25/2 models)

Withdraw central stand, charge rear wheel and in this position lock both spring retainers
on frame by tightening top pinch bolis lo the effect that the suspension top shrouds are
also secured.

Adjusting head _m:._“:

Upon installing, the head lamp is fo be readjusted in accordance with the instructions out-
fined in the Electrical Equipment Group of this manual or in the rider’s manual R 25/2.

Removal and Fitting Group
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Technical Data

Model . R 25 R 2512
Year of construction 195051 1951152
220001 1o 243410 - 245 oo.,_

four stroke, inclined, with overhead valves

Engine numbers starting with

Type of engine

Mumber of cylinders - one {verticol) &
Bore 68 mm

Stroke 68 mm

Capacity .. MScce S

Compression ratio b4-65101

R 25: 12 HP, 5600 r. p. m.

R 25/2: 12 HP, 5800 r. p. m.

60 m.p.h. )

Intake opens & offert.d.c.
Intake closes 34° after b.d.c.
Exhaust opens  34° before b.d.c. {
Exhaust closes 6 before I.d. c.

Intake 0.10—-0.15 mm (.004 —.006")
Exhaust 0.15=0.20 mm (.006 —.008")

5% hefore I d. c.

38.5°—41.5° before L. d. . 3
— 10.5mm [.41"") of piston stroke

R 25: Battery-ignition Noris 6 volts ZLZ 45160
R 25/2: Battery-ig nMorisévoltsZLZ 45/60/2 L
with horizontal regulator coil

0.4 mm (.016")

Rated continuous power

Top speed, Solo, sitting upright

Valve timing
(measured at 2 mm = .08")

Operaling valve clearance
(measured on cold engine)

Spark retard

Maximumi spark advance

Ignition and Lighting sysfem:

Gap belween contact breaker

points
Spark plug Bosch W 240 T 1 H
Plug points gap 0.6 mm (.024") : I
Carbureltor: g R25 © | R2502 M
Type Bing1/22/28 | Bing1/22/44 or SAWE K22
T T Mainjet T mnimT 10—~ ~|-110 - N5 -
(dling jet 45 35 3s
Needle jet . 1208 1708 127
Jet needle Standard Standard 054
Needle adjustment Solo 1 3 I
Side cor 2 3 I
Mixing chamber top plate 5 < 811 e e
Pilot air screw opened 1He—1%aturns 1-2 24
‘Weight of float 11 grams 11 grams 8 grams
Engine Groaup
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Lubricants and filling quantities
Lubricating oil consumption
Fuel

Fuel consumption
{depending on speed}

See Lubrication Chart Group
Approx. 0.2 Imp. pinis per 100 miles
Gasoline with at least 70 octane i

See fuel consumption figures shown below

Single-disc dry clutch

Clutch
- s Fuel consumption -
Speed in Zm_ﬂ per Imp. gallon approx.
Miles per hour R 752 Solo R 25/2 with Side Car
25 149 : 11
30 142 101
35 123 . 86
40 107 71
50 79 48
Speed in Miles per U, 5. gallon opprox. f
Miles per hour R 25/2 Solo R 2512 with Side Car
25 124 _ 92
30 118 B4
35 102 71
40 a9 59
50 65 40 1
Engine Group
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Fits and Tolerances

Lotib oo ft il g d o obadithey st e s

Cylinder:
_u._h.—o: size Cylinder bore mo_h_aoz a_QEMM“ P i
Mormal 68.00 mm diam. 67.94 mm 67.93 mm
MNext oversize 68.50 mm 68.44 mm 68.43 mm
69.00 mm ,, 68.94 mm 68.93 mm

Second next oversize

Tolerances on ground cylinder bores

Piston clearance in cylinder bore:
Selo motorcycles

Sidecar motorcycles and machines for
public authorities

Permissible total wear of cylinder bore
and piston :

Piston:

Piston ring end gap

Piston ring side clearance:

at first compression ring

at second and third compression rings
at scraper ring

Valves; ¢

“~~Yalve stem diameter ——— .
Valve head diameter
Permissible excentricity on valve head
Thickness of valve head brim

Angle of valve seqt

Quter correction angle on valve seat
Width of valve seat
Valve stem clearance

Permissible wear
&

0.03 mm max. tapered (top diameter smaller)
+ 0.01 mox. out of round

0.06 mm
0.07 mm.

0.12 mm beyond piston assembly clearance

0.2—-0.4 mm

0.04 mm
0.03 mm
0.02 mm

-0,050
~0065™" . o

Intoke 34 mm = 1.34", exhaust 32 mm = 1.26*
0.03 mm = 0012

Intake and exhaust 7

1 mm = .04 minimum

45 degrees

15 degrees

2 mm = .08"

0.05-0.085 mm = .002 - .0034"

0.10 mm = 004" beyond valve clearance

Engline Group
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Valve springs:
Assembly length
Unloaded length
Wire goge diameter

Coil outer diameter

Crankshaft rod journals:
Crankpin diameter

Permissible wear of crankpin

Diaomelrical clearance of big end

bearing rollers in roller cage

End play {thrust) of rollers

Big end bearing rollers

Oﬁ_.umnm rollers
Width of roller cage

Fit of connecting rod

Side clearance

Timing mechanism:

Clearance of valve tappets in
guiding pieces

- Camshaft end play (thrust)---- -

Oll pump:
Backlash of oil pump gears

End ploy of cil pump gears

Camshaft breather rotary valve:

Clearance in bearing bore

Engine Group
4

Inner CQuter

30.50 mm = 1.2"

37.50 mm = 1.48" 46.00 mm =
2.80 mm = 11" 3.50 mm
23.80 mm = .94" 3270 mm =

- 732 mm hé

0.03 mm = .0012"

0.05-0.15mm = .002— .006"

34.50 mm = 1.36"

1.817
24

1.29"

{important when fitling oversize rollers)

0.10-0.20 = .004- 008"
7 mm diameter, 10 mm long

7.01-7.02-7.03-7.04-7.05~
7.06 mm diam.

15 mm ( 59) = 0.2 mm { .008")
lesd than width of connecting rod

Mo dlearance, but must turn freely

0.07 =010 mm = .0028— .004"

0.02-0.04 mm = .0008- .0016"

2007 mm.= .0028% .. _._. ...

0.03-0.05 mm= .0012- .002"
0.01 —0.04 mm = 0004~ .0016"

0.08-0.18 mm = .0032- .0072"

Special Tools for Engine Group

1 ea drift punch for crankshaft assembly . . 3
1 ea degree plate for adjustment of ignition fiming .
1 ea puller for ball bearing and sprocket . : .
1 ea puller for flywheel .
1 ea device for centering of crankshaft . .
2 ea gauge supporis with stands for centering of crankshoft
1 ea puller for comshaft R
- - 3 ea clamping screws for clutch assembly . ; 5 3

1 ea wooden plale for valve removal ond reinstallation . <%

ea valve holder for valve grinding, 7 mm @ .

ea valve seat cutter shank & m
ea valve guide reamer, 7 mm @ . .
ea puller for front bearing cover

ea support for press operations on crankshaft

1
1
1
1
1
1 ea support plate for pressing apart crankshaft halves
1 ea locking tool for mmuamz:m:m of crankshaft . 3
- 1 ea drift punch for dismantling of crankshaft .
1 ea locking fixture for flywheel 2 B
1 ea valve seat cutter, 45 degrees, 36 mm diameter .
1

ea valve resealing cutter, 15 degrees, 36 mm diameter .-

Shop-made Tools

1 ea drift punch, gudgeon pir . . .

1 ea compressor, piston ring . . . . . L.

T T Tag fesler gaugé for chetkinig clearance between Woodruff key and flywheel .-

1 ea adjustable assembly cradle for engine and transmission .

2 ea praying forks for aligning connecling rods :

ea cranked screw driver for plug covering cil pump drive spindle .

1 ea degtee plate with indicator for adjustment of ignition timing (these degree

plates can be purchased from BMW Service Department at DM 5.~ per unit)
1 ea puller screw for dynamo (generator) armature . e - :
| ea valve spring liffer . . . . . . . A
1 ea woad guord for connecting rod . e ..
2 ea parallel bars for straightening of connecting rods .

Matro Ne. 29315

298
299
n
353 A
353 B
355
357
381
368
431
442
467
493N
49313
4934
455
498
294
295

W 5002
W 5003

L 5008--

Y 5014
W 5021
W 5022

V 5029
Y 5030
V 5034
Y 5035
L 5036

Engine Group
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Dismantling Engine

Cylinder and piston:

Remove rocker cover clamp from cylinder head.

Detach rocker cover.

Remove rocker bracket securing nuls, respectively cylinder head fixing bolts onR25/2madels.
Remove rocker brackets and rockers,

Withdraw push rods.

Unscrew cylinder head fixing studs with spacer washers and sleeves.

Remove cylinder head.

Check ignilion point and contact breaker clearance (see ,Assembling Engine”, parograph
Adjustment of ignition timing").

Undo cylinder nuts, remove cylinder.

In order to prevent piston and
connecting rod from being in-
jured, use wood guard V 5035

{shop-made tool).

v

1
In as far as this has not yet'been done, mark the piston, so that it may be replaced into

its original posilion.

To remove the piston, first extract the gudgeon pin refaining circlips and leat the piston = -

slightly.
Tap gudgeon pin by using eventually a standard type of drift punch.
Withdraw rocker tappets from their guides.

Engina Group
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Dismantling ciutch unit:

mcnnmmm_cm;_. slacken three clutch pressure plate Securing screws.

Remove outer pressure plate, friction plate, spring pressure plate as well as the thrée
clutch springs.

With locking fixture Matra No. 478
fasten flywheel to crankcaose, in
order to keep it from turning.

i

Thiswill enable the flywheel hexa-
gonal clamp screw to be freed
and removed.

Removing dynamo (generator):
Unscrew central screw securing both automatic timing control and armature,
. Ll
Remove automatic liming control. '

Withdraw brushes until their springs jam them sidewards, to prevent deterioration on
replacement.

Slacken three fixing screws in dynamo frame by means of a screw driver.

Remove dynomo frame nn_a?__w.

Use puller screw ¥ 5030 ?ro_u -made tool) o extract armature.

Removing timing chain, camshaft breather and camshaft:

Undo screws and nuts securing crankease fiming cover.
Tap off timing cover, using o soft mallet.
Unscrew camshaft breather screw, remove breather with thrust spring.

Turn crankshaft uniil lock of timing chain stands underneath the camshoft sprocket
(deepest cavily in crankcase costing).

Remove split pin securing chain lock and push lock through.

Remove fiming chain.

M:mm.mm O-O:,u
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Undo the two cheese-headed screws securing camshaft front bearing bush, through the
drilled holes of camshaft sprocket.

doob e ] A ety b

Removing flywheel:

To remove the hexagon central
screw which locates flywheel in
position, it is merely the case of
straightening ears of lab washer
and of slackening the screw. -

T

Pull-out camshaft with the aid i CATSHT s | . )
of device Matra Mo, 355. f ; : -

ke

Draw out flywheel using Malra
device No. 311, taking care at the
same time nol to damage spring

washer.
il
i
Removing ball bear- 5
ing and sprocket
from crankshaft:
Use device Matra ,
No. 299 to withdraw :
front ball bearing 6204 Removing ereinkshah:

first about 8 mm. Push
spring washer pulled
away with ball bearing
back towards the

sprocket, grasp ball |
bearing alone without
spring washer and re-
move it from the shaft.

Remove five screws fixing front
cronkcase bearing cover plate
(shown in place on figure) and
withdraw the latter by means of

- ...device Malra No. 467... ... -
On R 25 models, press bearing
bush off bearing cover plate, if
this is required.

Take off spring washer
and withdraw outer
circlip.

Slacken four screws holding in position flange of crankshaft front bearing bush.
Withdraw crankshaft sprocket by means of device Matra No. 299.

Remove large spacer washer and bearing flange from shaft end.

Remove the small spacer washer.

Heat crankease to about 80 deg C =175 deg F, pull crankshaft carefully forwards taking
care not to damage oll seal. o

Engine Group
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* and from this position tilt crank-

Draw out crankshaft in a way thal
the connecling rod big end clears
the recess of bearing plate sealing

shaft assembly out of crankcase
mouth.

Removing oil pump and drive shaft:

Remove dipstick.
Unscrew inspection plug cavering oil pump driving shaft by means of cranked screw
driver (shop-made tool W 5022), lift drive shaft and remove it.

Loosen and remove len screws securing oil sump plate, and take off the latter.
Loosen and remove screws fixing il strainer and detach this item.
Finally undo screws which locate oil pump in position and remove pump assembly.

Dismantling eil pump: %

Loosen and.undo.three oil-pump-body and plate studs.

Remove oil pump idler gear.
If necessary, withdraw connection sleeve from oil pump spindle gear.
Clean all parts and blow out drilled oil ways with compressed air,:

Stariing with engine No. 220 076 the width of oil pump gears is 10 Ba.ﬁ A instead of
8 mm ( .3), with engine No. 221511 the oil strainer is fitted with a finer gauze and with
engine No. 223811 the diameter of oil jet in front crankcase ball bearing bush, of 1.5mm, _.

has been brought to 1.8 mm.

These three modifications will best be carried out on thorough overhauls. The 1.5 mm oil

jet cannot be bored to 1.8 mm unless the larger type of oil pump has been installed.

Engine Group
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Removing camshaft rear ball bearing:
To remave the rear ball bearing (6203) of camshafl, if required, first unscrew guide of

inlet tappet.

Thereafler heat crankcase to about 100 deg C =211 deg F. Then the ball bearing may
be remaved from the housing by dropping the crankcase on a wooden-block.

"

Engine Group
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Crankshaft Overhaul

Dismantling crankshaft:

Slacken countersunk screw in oil thrower ring and remove this disc.

Remove rear ball bearing 46206. .
Use a square fo scratch a neat straight line across the centre of the two crank cheeks in
order lo focilitate reassembly operations.. ks

Hydraulische | Presse

Support crankshaft on big end with
plateMatra Ne.493/3in crankshaft press
stand Matra No. 493:1,in o way that the
crankshaft front end points upwaords,
swing locking tool Matra No. 49314
of named device belween the crank
cheeks, apply drift punch Matra No. 495
on crankpin and press crankpin out
with the aid of a hydraulic press.

Remove connecting rod and roller cage.

lines

1|
\
=
=
far}
=
B
=
=
el
=

“ Marking
HMarkierung.

Replacing crankpins:

In case the crankshaft connecting red journal is not found in correct condition or the wear -

exceeds an amount of 0.03 mm (.0012"), the crankpin must be discarded. . )
To press in placea néw crankpin use device Matra No. 49311 with support plate No. 493/3.

Care should be taken that the two drilled oil ways in the n_d.m_r_u? remain free oulside
and continue pressing unlil the crankpin flushes with the rear face of rear crank cheek.

Engine Group
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Readjustment of connecting-rod big-end bearings:

The connecting rod must be fitled snugly but remain easy to rotate (select suitable oversize
rollers 7.01, 7.02, 7.03, 7.04, 7.05, 7.06 mm diameter) so that the connecting rod may be
smoothly slided on the crankpin with roller cage and rollers inserted.

Palishing cloth or
Eventual slight differences  obrasive compound
of size belween two over-
size roller types will be
compensaled by lapping
and polishing connecting
rod big end journal sur-
face with o lapping
arbour.

Polierlainen—

mﬂ%% Paste e,

3 o@i

Lappdorn

Lapping with emery cloth verstellbar

grading 90120 and po-
lishing with polish cloth
MO 3. -

(see drawing ¥ 5044)

The new rollers in cage should have 0.05 1o 0.15 mm (.002—.006") diamelrical clearonce
and 0.1 to 0.2 mm (.004 —.008") side clearance. )

Hycraulische 1 Presse

Assembling crankshaft with hydraulic
press:

Support rear half of crankshaft with eonnec-
ting rod oiled (the oil groove machined in
face of connecling rod big end should be at
the side of rear crank cheek) in plate Matra
No.493/3, placed upon stand Matra No.493/1,
position frent half of crankshaft on crankpin,’
in @ way that the marking lines on both
counterweights are aligning, With the aid of
drift punch Matra No. 293/5 press on about
3 mm, then check alignment of scratched lines
and readjust if required. Now press together
the two halves of crankshaft unfil o 0.07 -
0.10 mm (.0028 —.004") clearance between
crankshaft and connecting rod is obtained
on both circumferences of big end.

Marking lines

MATRA 40311

Engine Group
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Recentralising the crankshafi:

Set crankshaft upon prismatic sup-
ports of crankshaft centering device

Matra No. 353 A and check both shoft

ends for correct ceniral position by

means of stand Matra No. 3538 and

dial gauge Matra No, 353C.

If the front crank cheek is found offset
from its original position on crank-
pin, correct location following under-
mentioned procedure: sy

When “a" is ascertained as being the
lowest spot on crankshalt front end,
and being the highest spot found on
rear shaft end, reciify cheek position
by applying a blow at "b",

When “a" is ascertained being the lowest spot on front shaft end, but with the rear main
journal end running truly, the crank cheek planes are not parallel.

In this case the counterweights must be pressed together slightly at “b”,
When the lowest spot is found being offset by 180°, proceed reversely.

If the two crank cheeks are not parallel in their longitudinal axis, their position must ke
rectified as follows:

When on measuring, “c* results as being the lowest spot on crankshaft front end, the two -

crank cheeks must be slightly forced away by applying pressure at the centre of counter-
weights.

If the lowest spot on shaft is offset from “c” by 180°, reclify the two counterweights by
driving them logether with a hammer blow. )

For readjustment of all other possible positions, proceed logically with proper alteration
of above directions.

Out-of-true limit on shaft ends is 0.02 mm = .0008".

ﬂr.,mnr. side clearance between connecting-rod big end and crankshaft, eventually correct
and recentralize again. T : seore semNEn o

After recentralizing of erankshaft, fit oil thrower ring steadily into crankpin bore, fix it
with countersunk screw and secure the latter with a notch impact,

Remember that the oil thrower ring is a snug fit to the erank cheek,

Engine Group
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Measuring the Cylinder

The cylinder bore {desired value) is 68 mm &
{standard bore).

The manufacturing deviation from the desired
value is hewn into the cylinder base, e. g.
005 means that the cylinder in question has
an “effective bore” of 68.005 mm or 02 says
the “effective bore” of the corresponding
cylinder is 68.02 mm.

The limit of tolerance may amount to 0.03 mm
on either 4 or — side. Yalues hewn in cylinder
base, without signs, must always be added.

Using dial gauge check cylinder bores at the
top, centre, and bottom of piston travel, per-
forming two measurements on each measure
level, each one in longitudinal and traverse.
direction of gudgeon pin, so that six measu-
rements must be made at all in order to as-
certain wear, out-of-roundness, and tapering
of cylinder.

Caoution:

For all measurements the preseribed measure
temperature of +- 20 deg C = 66 deg F should

be observed under all circumstances.

Register figures obtained from measuring as shown in the following index (Cylinder base
stamp 005):

Cylinder bare In longitudinal direc- | In fraverse direction
Measure spot tionofthe gudgeonpin| of the gudgeon pin

m.m.cwo mm Snx.. value

Top: - m.m.omm mm
Centre: 68.015mm 68.030mm
Bottom: 68.005 mm min.value | 68.010 mm

Total wear — maximum value minus minimum value makes 0.045 mm = .0018" in this case.

Engine Group
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Measuring tHe Piston

..lrnumm__o:._mﬁo_umEmamcnmmo:_v..n_:_mmr.i.m:n_nnﬁomw:._mm..immo:ﬁ,_?g:._._mo:m o*n
micrometer. ; :

The piston diameter, measured on piston skirl-end, is always hewn into the piston crown.

The piston assembly clearance is 0.06 mm (0024”) on solo machines, and 0.07 mm {.0028")
on motorcycles destined for public authorities and side-car service.

With a cylinder bore of 68.02 e. g. a piston with a 67.96 diameter must be fitted in.

for instance: ) o o ) o
The number hewn in the piston head is 67.94 mm

Measurement taken on the piston
(effective diameter) 67.89 mm

= (.05 mm piston wear,

When ascertaining the piston wear, please hold in mind that new pistons are oval
generally at their skirt-end by 0.14 fo 0.16 mm, the minor diameter in direcfion of the
gudgeon pin. If the value measured on piston skirt-end in gudgeon pin direction exceeds
the value hewn inlo piston head minus 0.14 = .0056", a piston deformation af skirt-end is
given, which, though of minor importance, might induce you fo presume an excessive |
wear when being measured across the gudgeon pin.

Cylinder wear amounts to
(see example cylinder measurement)

0.045 mm = .0018"

Piston wear amounts to 0.050 mm — 0020

This makes a total wear on cylinder and piston of 0.095 mm = .0038" beyond the piston
assembly clearance.

If, with a total wear up to 0.12 mm = .0048" cil consumption data are sfill kept within a
reasonable limit, we dissuade frem grinding the cylinder and replacing the piston.

Engine mﬂow_u
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Replacement of Piston Rings

When installing new piston rings care for proper ring end gap and side clearance.

020-040 mm

Piston ring end gap - 0.20-0.40 mm (008 —.016")

Piston ring side clearance on fop compressicn ring == 0.04 mm (.0016")
‘Piston ring side clearance on second compression ring = 0.03 mm {.0012")
Piston ring side clearance on third compression ring = 0.03 mm (.0012")

0.02 mm (.0008")

Piston ring side clearance on oil scraper ring
+

Engine Group
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Dismantling cylinder head:

lay cylinder head on wooden
plate Maira No. 361, depress valve -
springs with valve lifter V 5034
{shop-made tool), and remove
valve cotters (split collefs).

gt

Detach spring refaining collars,
springs, lower collars and valves.

PRTE 8 R ogt] T LT

_ Replacing valve guides:

Heat cylinder head up to about 100 — 150 deg C (212 —300 deg F) and drive out valve
guides by means of a suitable punch. New valve guides are being supplied with an over-
size of 0.1 mm. Therefore rectify cylinder head bare or valve guide diameter for a press
fit of 0.03 —0.05 mm (.0012 —.002) at about 20 deg C (66 deg F).

Drive the prepared new guides {lock ring _u:mvmmoz.m;.ie Tmn_mm n....__._:mm_. rmnm
(100—150 deg C = 212 -300 deg ). 7

After the head has cooled down, ream valve guides with valve guide reamer Matra No. 442
and frue-in valve seatings with valve reseating cutters.
A

;
Re-cutting valve seatings:

When the valves da not fit fightly
ﬂoi compression, insufficient per-
ormance, inert idle running, high
fuel consumption, excessive tem-
perature, back-firing and popping
in the carburettor), re-cut seatings
with culting tool 45 deg, 36 diam.,
. Matra No. 294. Then re-cut with
valve reseating cutter 15 deg, 36
diam., Matra No. 295 unfi the
required seat width {normal 2 mm
= .08") is obtained.

Valve seat inserts on valve sealings
which prove o be too small owing
to repeated re-cutting operations
must be replaced.

Engine Group
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For this purpose tap some threads into the worn valve seat insert with set of taps pertaining
fo valve seal insert extractor Matra No. 287, heat cylinder head up to about 200 deg C
=390 deg F, screw extractor device with gog info the worn valve seat insert, hold the gag
ond withdraw valve seat insert from cylinder head by turning hexagon nut with a spanner,
Drive the new valve seat ring (snug fit 0.125-0.175 mm = 005—.007" ot about 20 deg n
= 68 deg F) with inserter punch cenlrically in cylinder head heated up ta 220.deg C
== 425 deg F. Then re-cut and re-grind the valve seat insert e

In case the necessary means for
cylinder head healing and valve
seat ring withdrawing are not
available, the cylinder head may
be sent into the factory.

Insert the valves in cylinder head,
lock valve stem in holding tocl
Matra No. 348 and grind with fine
grinding compound.

If possible, it would even be advantageous to grind valve sealings in cylinder head with
the aid of the special grinder “Centropunki” made by Matra {grinding accuracy up to
0.03 mm = .0012“) and to finish grind the valves on the valve grinder. No grinding with
fine grade of grinding compound must be done in this event. .

Test each valve for a light seat by replenishing the valve pockels with petral. . 2
Check valve springs for equal length in unloaded state.

Max. minus tolerance for data indicated on page 4 = 3 mm {.12").

Clean cylinder head with petrol, blow out with compressed air, and lay the head vpeon
wooden assembly plate Matra No. 361. Fit spring boltom collars, place the springs, the

ends with smaller coil distances in front, on cylinder head and install top collars including |
split collets with the aid of valve spring compressor V 5034 (shop-made tool).

Engine Group
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Assembly of Engine

Fitting erankshaft :

Slide spring washer on crankshoft rear end, press ball bearing 6206 into position and. -

insert Woodruff key for flywheel location.

Push the small spacing shim with its facet side mro,._a:m to the oil thrower ring on the
crankshaft.

Press ball bearing 6206 in bearing bush {On R 25/2 models this bearing bush is abolished,
the ball race seats direclly upon bearing cover plate).

Press bearing bush with ball race in front bearing cover {attention to oil bores).

{Machines supplied on and before Engine No. 223810 have a 1.5 mm (.06”) diameter oil
jet bore in the bearing bush. The jet diameter on these machines cannot be brought to
1.8 mm (.072"), unless the new oil pump with the 10 mm gears has been fitted).

Bolt flange securing bearing bush with hexagon screws and washers onio the front bearing
cover plate. )

Press ball bearing together with front bearing cover plate on crankshaft.

Slide front spacing shim into position.

Heat sprocket to about 150 deg C = 300 deg F, fit it with the Woodruff wm_.... on the crank-
shaft and insert circlip on shaft groove.

Place front spring washer with its noses showing towards the n:n_:u.

Press ball bearing 6204 on érankshaft front journal (ball beering outer race must have
_ side clearance towards the spring washer).

Insert front Woodruff key securing dynamo. _“mm:nqnzo; EEEE.P
Heat crankcase to about 80 deg C = 175 deg F.

Enler complete crankshaft in o way that the connecting red points to the S;_:mmq hele and
big end in machined recess of bearing cover seating.

To enter crankshoft rear end hold bearing cover plate over nnamro: hale.

Tilt crankshaft downwards, enter crankshaft with big end through the meniicned recess,
moving the shaft slighily to and fro, and slide it home in thie bearing.

Take care that the drilled oil way in bearing cover plate coincides i:r oil bore in crank-
case and that Ihe holes for fixing screws are in -alignment.

Place and tighten the five fixing screws with lock washers.

23
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Fitting camshaft:

Install camshaft with ball bearings, bush and sprocket pressed upon, in still warm engine
crankcaose.

Take core that the drilled holes in becring bush flange coincide with those of m_..m_m:m
crankcase.

Screw tightly down the two fixing bolts, provided with lock washers, through machined
holes in camshaft spracket plate.

Fitting flywheel:

Ensure that the oil seal packing is in proper condition.
For its replacement, hold in mind that a worn seal is best removed before fitting crankshaft,
on thorough overhauls, and from fitted crankshafl, on repairs.

Fit a new oil seal, so that it protrudes on crankcase rear end by 0.5 ~1 mm = .02 — .04",
all around its circumference.

Slide spring washer over crankshaft and fit flywheel with Woodruff key on cone.

Check with feeler gauge L 5008 {shop-made tocl) whether there exists between Woodruff
key and bottom of flywheel groove a clearance of 0.15 mm = .006" to ensure trouble-free
mounting of flywheel an crankshaft cone.

Place tab washer in position and fighten nut slightly.

Use fixture Matra No. 498 to keep flywheel from turning, tighten m«irmm_ nut n:n_ secure
by mms&:m tab washer ear.

Fitting oil pump and drive shaft:

Insert oil pump drive shaft threugh hole en top of engine crankease.

Screw in threaded plug covering oil pump drive [Check cil pump drive shaft for an end
float of 0.3 — 0.4 mm = .012 - .016").

Attach oil pump and gasket with two screws and lock plate to the engine crankcase, but
do not yet fighten.

{As to machines supplied on and before Engine No. 220075 fit best a new oil pump
-equipped with.10 mm = .4" gears). _ . .

Now tighten oil pump checking at a time the nnawrums._.,_nr must remain easy fo rolate. —~

Secure the strews.
Fit oil strainer, gasket and lock plate with two screws and secure.

{On machines supplied on and before Engine Neo. 221 510 use best a new oil strainer of
the fine-mesh type). -

Fit oil sump plate and gasket by means of ten fixing screws and lock washers.
Check drain plug on oil sump for fightness.
Screw in oil metering dipstick with seal ring. -

(On engines as of No. 222510 and preceding numbers check dip stick for correct oil level
mark of 1,25 liters. New mark must stand 55 mm = 2.2" from beneath. Undo the old mark).

Engine Omr_.i
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Filting piston and cylinder:
Before fitting the piston, check gud-
geon pin for square position to the
connecling rod.

For this end, slide gudgeon pin
through small end bore and lay two
parallel bars L 5036 (shop-made fool)
upon cylinder attaching face of
crankcase.

Then check, in the vicinity of the bot-
tom dead cenire, whether the gud-
geon pin rests on both parallel bars.

If needed, siraighten connecting rod with two rod straightening tools W 5021 (shop-made
tool) applying them in opposile position on the rod.

Fit one gudgeon pin retaining circlip in piston groave.
Heat piston to about 80 —100 deg C = 174 - 211 deg F.

Pusti"gudgeon pin throogh piston
rod in a way that the arrow B—vorne—-, meaning "“front”, points in driving direction.
Now drive gudgeon pin further uniil it is right home and secure with second gudgeon
pin circlip. ) )

Place gasket upon cylinder base, insert rod wooden guard under piston, lubricate piston
rings and space the ring gaps 120° opart from each other.

Fit rocker tappets in their guides. B '

Push rubber grommets over cover tubes on cylinder.

Grasp oiled piston with pislon ring compressor W 5003 (shop-made lool), place oiled
cylinder over and tighten evenly with the four nuts. . .

In case the rubber grommels are not a slight press fit, tap ihe cover tubes further down
from top using a suitable inserler punch. S

Engine Group
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bore at one side only, position piston over-connecting -
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Installing cluich assembly:

Check whether spring pressure plate slides easily on driving pegs.

. Check each driving peg for correct fit and equal length in flywheel (15.8 mm = .632" free

length).
Use only springs of the same length and colour.

(As of Engine No. 225511, the three spring holes drilled in flywheel are 15.5 mm == .62"
deep {instead of 17 mm) in order to oblain a greater amount of spring pressure. On
machines preceding above engine number, this lask con be achieved easily by inserting
washers with a thickness of 1.5 mm = 06",

Inser! springs, flared coils ahead, in respective flywheel holes. Place spring pressure plate
upon the springs and move plate slightly to and fro until the springs are all right heme.
Next put into position clutch centre plate and outer driving plafe.

Compress cluich with three clutch
clamping screws Matra No. 357,
taking care at a time that driving
pegs enter in holes of spring pres-
sure plate.

Centralise clutch center [friction) plate, tighten clomping screws entirely and replace them
progressively by hexagon bolls provided with spring washers.

Engine Group
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Valve Timing:

Turn. ..m_..um:m until the piston is at the top dead cenlre (see also mark “O.T."" = top dead
cenire, on flywheel, through inspection hole machined in engine crankcase).

Insert push rods through cover
tubes of cylinder barrel and turn
comshaft to overlap dead centre
position. For this purpose put a
straightedge upon both push rod
ends and rolate camshafl ot over-
lap dead centre slighly to and
fro uniil the straightedge between
inlet and exhaust lift of cams is
exactly parallel with the cylinder
aitaching face. In this paosition
mark one of the camshaft sprocket
teelh together with the crankcase
and place chain in position.

Turn engine carefully with the
camshaft unfil both chain ends are
beneath the camshaft sprocket of
the deepest recess machined in
engine crankcase.

Fit chain lock and secure. 3

‘tolation, must be af front.

Caulion: The closed porlion of chain lock securing split pin, shown in direction of chain

The amount of pressed slack of the chain should be about 3 mm = 12",

To compensate chain lension there are provided three lengths:

Short = blue, middle = red, and long = green coloured for identification purposes.
Check valve timing again following procedure indicated ahove. .

Fit rotary breather valve with cone spring and collet screw on the camshafl.

Oil breather valve and chain, place gasket for crankcase fiming cover. Heat crankcase
fiming cover to about 80 deg C = 174 deg F, locate it upon crankcase and fighten.

Engine Group
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“with a fest lamp by connecling

Fitting dynomo {generater) unit:

slide cleaned dynamo armature over cleaned topered end of crankshafl, place ‘Woodruff
key and tap armature into position, with the aid of a soft mallet.

Slide dynamo frame (stator] on armature ensuring brushes being drawn upwards.

Secure dynamo frame by means of three screws and spring washers.

Free jommed brushes and reset springs upon spring ends.

Clean automatic advonce unit and fit it in a way that its bore nose engages in groove
machined on armature shoft end.

Screw home bolt securing bolth automatic advance unil and armature.

The R 25!2 machines supplied on and afler Engine No. 251157 have a ZLZ 451 6012 L
dynamo with voltage regulator in verlical arrangement. 0 R

ignition Timing:
The fully open gap between the confact breaker points should be 0.4 mm.
Turn crankshaft to ignition dead
centre, insert degree plate Matra
No.298 in clutch hub and tighten,
or it degree plate ¥ 5029 (shop-
made tool) on dynamo.

Set engine at dead centre position
asindicated by flywheel mark and H .
register position at zero degrees \
with a dash on cronkcase.

As a rule, the resetiing of ignition
timing is performed by means of

an electrical fiming tester or a
battery working in conjunction

negative lead to earth (ground)
and positive lead fo ferminal 15 of
generator.

Set engine at the retarded spark
position = 5° before TDC, the
governor weights of the automatic.
advance mechanism being at their
stationary position without any
menual interference whatsoever.

Kabel zum elektrischen Priifgerdt
Cable of electrical timing tester

When turning engine carefully the firing point is indicated on the degree plate by lighting
or extinguishing fest lamp.

Eventuol adjustments areachieved by loosening the two fixing screws on oblong holes of

contact breaker plate ond turning the whole breaker unit on the base plate.

Turning contact breaker in direction of engine rotation will decrease, confrary rotation
will increase ignition advancing.

Since the. range of the automatic advance mechanism comprises 35 4 1.5 crankshaft angle
degrees, the instant of the retarded ignition comes automatically at 38.5 ta 41.5° before
‘tap dead centre.
Engine Group
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Locate dyname front cover and secure by means of Iwo countersunk screws. {The front
cover of ZLZ 45/60 cannot be used on the ZLZ 45/60/2 L unit, since this would require the
front cover moulding 1o be allered according to varied position of voltage regulator).

Fitting cylinder head:

Make sure that all dirt is wiped off the gasket face of cylinder barrel and head.

Put gasket in place and slightly tighfen eylinder head with four bolls, distance pieces and
sieel washers (washers on top).

On R 25/2 machines insert push rods, fit rockers with spindle, brackets and holding balts,
and tighten rocker assembly. .

Tighten with torque wrench 3 to 3.5 mkg (1 mkg = 7.22 fi. |b.) in diogonal order.

On R 25 models insert push rods and fit rocker arms with spindle and brackets.

Adjusting valve clearances:
Move pistan 1o ignition dead centre.

Valve clearances with engine cold: Intake 0.10-0.15 mm (.004 - .006"}
Exhaust 0.15~0.20 mm (.006 ~ .008").

Place rocker covers and gaskels, fighten with rocker cover clamp, spring washers and
clamp nut.

Caution: Afler having refitted the engine unit fo frame make a short road test, let engine
cool down, give cylinder head fixing bolls ‘a final forque wrench up to 3 -3.5 mkg and

readust valve clearances, View of inspection hole with engine idling

[Drehrichtung = direction of rotalion)
Notch on inspection haole

Ignition oo
advancad

Ignition set
corractly

Ignition too
retarded

Inspection hole

High-tension lead with
shielded terminal

" Chedking ignition by means of timing light with engine idling

Engine Group
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Carburettor

The carburettor cannot achieve ifs task unless ignifion fiming and valve clearances have
been adjusted to their prescribed values. Moreover, only use BMW service proven types
and sizes of sparking plugs and carburettor jels which must be in excellent condition.

R25 : R 252
Type of carburettor  Bing 1/22/28 Bing 1/22/44 or SAWE K 22
Main jet 100 110 15
Idling jet 45 35 35
. Needle jet 1208 1708 127
let needle Standard Standard - 054
MNeedle adjustment  solo 1 3 |
with sidecar 2 3 |
Mixing chamber cap 5 51 -
Weight of float 11 grams 11 grams 8 grams

Before adjusting the carburetior, clean it with petrol.
Slow-running posilion
for tuning for operation

Leerlaufstellung
zum Einregefn  fiir Betrieh

Throttle cable
adjusting screw

2

Seilzugstellschroube

1

W

W

]

U

Filot air
screw

: o
Throtile slide Anschiogschroube _ .
stop screw  fir Gasschieber D)

Wash also air filter with petrol or kerosene and re-oil metal screen after cleaning. To
prevent disturbing irregular air suction, make certain that suitable gaskets are inserted
between the attaching flanges and also care lo tighten clamp nuts evenly.
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Make it a rule to regulale idling only with the engine brought up to normal operating
temperature. Adjustment is fo be done as outlined below:

1. Turn throtile cable adjusting screw on mixing chamber top plate completely inwards
(free travel of throttle slide about 5 mm = .2).

2. Turn down throttle stop screw until throttle slide rests no longer on the screw, but upon
mixing chamber bottom. ;
3. Turn throttle stop screw clockwise until it just touches the throtile slide. With the air

cleoner detached this position can be clearly seen. Now rolate stop screw two more
turns, so that the throttle slide will be lifled thereby. -

4. Turn pilot air screw clockwise fully in, fighien slightly and unscrew if again 1 to 2 lurns.
5. Crank the engine and let it run.
6. Tune slow running with throftle stop screw so that cylinder operates evenly,

7. In case there are still some discrepancies in engine operalion, clear them by cautiously
turning the pilot air screw. Turning the pilot air screw inwards enrichens the mixture, and
unscrewing weakens it.

[=-]

- Adjust for a throftle cable backlash of about 0.5 mm = .02 in slow-running position
by means of the throitle cable adjusting screw.

After correct tuning the engine idles slowly and with the regularity of a clock. By gently
opening the throttle, acceleration should increase continually. Even with a large handful
of grip the engine has to respond in regular flexibility and tickover must remain constant
at any throttle position. :

Too high fuel consumption, when found, is mostly due to worn jet needles or needle jets.
Replacement of both above named paris will bring remedy in almost all of these cases.

il
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Technical Data i
Special Tools L
Transmission Four-speed, constant-mesh pinion type with dog clutch E m
engagement, in unit with the o:m_.__.__mA Shock absorption “ 1 ea set of replacer bushings for cil seal on mainshaft and the -
by spring-loaded top gear on mainshafl. G mainshaft itself S e _ . Matra No. 2971112 m -
Shifting mechanism Ratchet-type positive foot control with auxiliary hand 1 ea set assembly fools for mainshaft . 3L
shift lever. The R 25/2 models are fitted with an electrical Replacer bushing, circli 3191
neutral indicator in headlamp. 5 P . 8 i B : -7 hiE it e
Reduction rafios: Bottom &1 :1 f Remover bushing, circlip - - B T w w8192 E
Second 3.0 :1 Replacer cone, circlip . " R . . . g w o 31913 k
Third ~ 2.04:1 1 ea replacer bushing, retaining circlip on layshaft S v 360N ..!
¢ g L P 1. ea replacer bushing, retaining circlip on layshaft . . = s v oa 36002
Power fransmission from gear 2 Ke-off bushi i
box to rear wheel Fully enclosed propeller shaft with elastic coupling and 1 ea remover (puller), speedometer drive fake off bushing : w o 39
spiral bevel gears. 1 ea puller, coupling flange ... . . v e A22A
Speed reduction between ) 1 ea holding fixture with key to tighten layshaft nut © s v w494 "
transmission and rear wheel Solo driving 45 :1 = No. of teeth 6127 g
Side car driving  5.14: 1 = No, of teeth 7/36 g
& 1B e
Lubrication and quantity of - !
oil required See lubrication chart W
Shop-made Tools
Fits and Tolerances ]
E 1 ea fixture for fransmission . . . . - = ¢ . v 5017
End float of mainshaft: 0.2 mm = .008"” ! 1 ea drift tool M_ocmrm:.mr layshaft oil sea O 3 . W 5025 4
End Roat of intermediary sheft: 0.2t0 0.4 mm = 008 to 016" 1 ea drift tool {bushing), mainshaft oil seal .= . . : i y i W 5023 1
End float of layshaft: “ 0.2 mm = 008", ! :
) 3
L+
E j
E
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Dismantling Transmission

Fasten fransmission on fixture V¥ 5017
{shop-made tool).

Drain transmission lubricant.
Slide push rod through.

Use fixture Matra No. 494 lo unscrew
round nut locking coupling flange.

Remove nut and lock washer.

Wiithdraw coupling flange by
means of pullerMatraNo.422A,

When removing flange, pro-
ceed carefully in order to avoid
felt ring from being damaged.

4 . "
Remove seven nuts and washers securing transmission rear end cover.

Heat cover slightly, depress kickstart crank a frifle and drive off cover with soft hammer

—blgvis applied against overhanging points on cover. To obviate selector (striker] forks being
distorted during this operation, set a drift tool against the loyshaft bearing and drive it
backwards. i

Remove mainshaft washer from ball bearing in cover.

Take care not to lose eventual spacing shims on main axle and layshaft.

Remove gasket from cover. i

Both rear and front striker forks are marked together with their fulerum pin bushings.
\With @ screw driver remove fulerum pins securing the striker forks.

Disengage siriker forks from com plate grooves. .

Heat gearbox housing, grasp layshaft _om_m:n_o:mi:rnmo:_._._n__mZnnamcm:ﬂnnmw:n
and mainshaft end to drift out the three-axle gear cluster. :

Transmission Group
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The mainshofl _..n.:.._ bushing and bearing may be drifted away, if necessary.

Take core not lo damage this bushing, os the front oil seal reposes on it.

Dismantling transmission cover:

Unscrew nut of screwed key securing the kickstart cronk and drive out key,

Remove kickstart crank and damping washer.

Push inwards the kickstart quadrant spindle together with the return spring.

Use puller Matra No. 359 1o withdraw bushing from speedometer drive lake-off gear

Lift out helical drive gear.

Transmission Group
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Removing combined hand shift and foot control mechanism:
Remove split pin from selector shaft (hand shift lever shail).

Press hand shift lever with shaft out of coupling quadrant and withdraw.
Take care not to lose spacing shims (thickness as required).

Lift out circlip retaining the cam plate.

Take off cam plale proceeding carefully in order not to deteriorate fhrust spring of cam
plate locating pawl.

Remove cam plate and com plate quadrant,

Undo nut of screwed key securing foot change pedal and tap the screwed key through
the pedal. Remove foot change pedal. .

Push pedal shoft carrying anchor-type ratchet pawl with _._OEM_.._m arms and qm.wcw:...mum:._m..

inwards and remove this unit.

Withdraw relurn spring, spacing shim, pawl peg.holding arms and bushing from pawl
carrier shaft.

Dismantling layshaft:
Remove Woodruff key. !
Press low speed gear wheel with ball bearing and washer off shaft.

Press off low speed gear washer with bushing and remove sliding selector disc for bottom
and second.

Remove circlip retaining second speed gear, and washer.
Remove the layshaft second and third speed gear.
Lift out circlip in front of ball bearing 6303.

Press sliding seleclor disc for third and top fogether with its washer, top gear bushing, top
speed gear wheel, distance washer and ball bearing, off the shaft.

Dismantling mainshaft: !

Press jammed washer at fail end of shaft with kickstart ratchet pinion off position on the
main axle, remove kickstart pinion washer, compression spring and the pinion itself.

Compress main axle shock ab-
sorber spring with Matra device
No. 319/2 in vice and remove cir-
clip between ratchet pinion and
coupling sleeve.

Remove kickstari coupling sleeve, shock absorber compression spring and two-loba thrust
piece as well as the driving pinion from the shaft.

Transmission Group
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Repair of Transmission

Clean all ransmission components thoroughly and inspect the parts if they are still useful,
porticularly check seal rings for clean and smooth surfaces and -make a test, whether ball

bearings operate easily.

Gearbox housing:

In order 1o improve oil return from mainshaft ball bearing, on 990:.:...3 supplied on ond
- after Engine No. 227981 a groove has been milled on ;.ﬁ bail bearing seat in gearbox
. cover and a washer with @ 30mm (1 .2") bore has been _:mwnmm ‘c.mrzmm: gearbox no<m_ﬁ
and ball bearing. It is recommended fo carry out this alteration during thorough overhauls
(see Circular-Letter No. 2 Transmission, dated 27th November, 1950).

Assembling fayshaft:

Slide third gear wheel and second gear wheel over bushing.

Place the corresponding washer and secure with circlip. Fit circlip on cone of replacer
Matra No. 360/1 and push it into pesition on shaft by means of bushing Matra No. 360/2.
Push sliding selector disc for top and third, and washer, on the layshaft.

fedar?

Thickness of washer
- =" as required

Slide top gear bushing in place.

Fit top gear wheel and washer. .
v Press ball bearing 6303 home and secure with ifs circlip.
. Locate sliding selector disc for second and bottom, and the spacing washer.
Press low gear bushing into position.
Slide low speed gear wheel and washer on the layshaft.
Press home ball bearing 6204
Insert Woodruff key in groove milled in shaft end.

.__.-,n_..nq:‘_mmmo: Group
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Assembling mainshaft:

Slide top speed helical driving pinion, shock absorber twe-lobe thrust piece, compression
spring and kickstart coupling sleeve on the shoft.

Scheibenstdene
nach Bedars

Thickness of shim
as required

Push circlip over cone of tool Matra Neo. 319/3. . 7

Place tool (cylindrical end in front) with circlip on shaft end.

Wiih bushing Matra No. 319/1 in vice push circlip further by compression until the lack
ring engages in circular groove of mainshaft.

Locate kickstart ratchet pinion and compression spring, press washer in place {light fit) and
jom it slightly on its seat.

{Make certain, however, that the kickstart compression spring is not jommed between
washer and mainshoft shoulder). '

+

Any washer found damaged by preceding jamming operations should be replaced by a
new one.

Adjusting selector (striker) forks: - - -~ - B — i

In cose the transmission gear change mechanism was wo::n_ working incorrectly already
befere disassembly and when either layshafl, sliding selector discs, siriker forks or striker
fork fulerum bushings have been replaced during overhauls, the readjustment of striker
forks becomes a necessity.

Insert assembled layshaft into heated gear box and drift it home in its bearing.

Fit striker forks with bushings in sliding selector discs and cam plate slots and secure with
the two fulcrum screws. .

Bolt inspection cover (made of a defect gear box cover) onto transmission casing, so that
the loyshaft{driven shaft)is properly supported for the measurement of gear change backlash.
Set the gears with the hand shift lever at the neutral between first and second.

Transmission Group
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 selector disc must be equidiston!  der Gangréder und

With a suitable inspection mirror
check distances between sliding se- [Mirrer)
lactor discs and gear engagement

it Spiegel
dogs on spur wheels. Each sliding

Spiel rwischenKiauen

from the confronting gear enga-  Schiebeliaue miissen
g . geich sein

gement dogs on either side of the

disc [holding in mind for this  g.poudecker
occasion the lowering of sliding  (Selbstanfertigung)
selector disc with its axis in vertical
direction at this neutral position).
If this is not the cose, eventually
either turn fulerum bushings of
striker forks 180° or rebend ends of
striker forks gently, as correctly as
above.

In case the sliding selector disc
should jam during the gear chang-
ing operation, check the visible S

striker fork arm for easier ope- g
ration by pushing or pulling it with :

the fingers. The right posilion hav-

.ing been' defected, readjust the

operating striker fork arm in the . i
direction found suilable for easier
working. i

After rectification of striker forks make a test whether the sliding selector discs are easy
to handle.

Furthermore, having adjusted new striker forks and fulerum bushings, mark these items q
together for identification purposes.

1
¥

Assembling gear.-box cover:.

Insert helical gear of speedometer drive take-off assembly.

Push speedometer shaft connecting bushing home in a way thai the milled lateral aperiure
for the lock screw shows rearwards. Secure with hexagon screw. .

Enter kickstart spindle with quadrant and pedal return spring in gearbox cover, simultane-
ously fitting spring end in cover the spring being given an jnitial tension.

Locate damping washer and kickstart crank on outer end of kickstart quadrant spindle
and secure with screwed key.

Transmission Group 3
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Assembly of Transmission

Assembling device holding in position pegs of anchor-type pawl:

Insert holding arms in pen steel ring and fil the assembly, with the bent ends against
anchor-type pawl, upon distance piece of gear change pedal shaft.

Slide spacing shim upon the distance piece.

Fitting in position .n:&o_.-i_um..rni_,nan_ holding arms:

Locate refurn spring (with three coils) on bearing collar cast integrally with the gearbox
casing, in a manner that the bent spring ends paint into transmission room.

== Crassspring ends ond jam them over holder pin fixed on- gearbox-wall. - - -

Enter anchor-type pawl together with assembled holding device in a way that the holding
pin on gearbox wall fits in the space between the two pegs of anchor-lype pawl.

Slide cam plate quadrant with connected ratchet plate on the pawl carrier (pedal) shaft.
Moke sure that the two anchor points of anchor-lype pawl are equidistant from ratchet
teeth centre.

Rebend ends of refurn spring accordingly, if required.
The spring ends, in assembled state, must stand parallel.
Next fit gear change _umn_n_._ and secure with its screwed key.

Insert compression spring between cam plate pawl and correponding pin on gearbox
housing.

Transmission Group
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Put cam plate with connected pini- |
on in place so that the second
tooth of coupling quadrant (seen
from top)engagesinto the marked
teeth notch.of cam plate pinion..

Second tooth

CIREELIED

(- 0111

By means of a screwdriver, de-
press cam-plote indexing pawl
and compression spring and en-
gage indexing pawl info one of
the notches machined in the peri-
phery of the cam plate. Then
secure cam plate by means of the  {]
cam plate retaining circlip.

-
-

Slide in place hand shift lever shaft with connected lever.

Locate spacing shims and drive square-headed shaft end into the corresponding quadran-
gular recess of coupling quadrant; secure with split pin. - g 3
Check shift backlash between anchor pawl cariier shaft and the two stop screws on housing
with the com plate in first and top position. The cam plate should be able fo be shifted

about a third to half the tooth of locating pawl beyond the stationary position in cam
plate noteh. -

Rectify the stop screws, if required.

Transmission _w_.c_..w
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Refitting three-oxle gear cluster:

Drift new mainshaft oil seal, if _.mgc._«_ma. info gearbox housing with the aid of device
Malro No. 297/1 and 2. Heat casing to about 80 deg C =175 deg F.

Schlagbijchle
Drift bushing

To protect ail seal push device
Matra No. 29711 over mainshoft.
Apply drift bushing egainst ball
bearing and tap mainshaft right

‘ Montagebiichfe
Malre 297
Replacer bushing

home in caosing.

Put intermediary shaft in gearbox housing.
Slide layshaft with the striker forks in the casing.

Re-mesh the two shafts and drift them jointly home in their bearing seats. (Take care not
ta jam the siriker forks). Use a drift tool to install the layshaft.

Fit the pegs on the striking forks into the cam plate slols.

Secure striker fork fulcruf bushings with the holding screws.

Checking end float of mainshaft and layshaft in gearbox housing:

It cannot be emphasized too strongly that the prescribed shaft end play of 0.2 mm =.008"
should be observed under all circumstances in order lo prevent damages resulting from
axial thrusts.

Measuring end play of mainshaft:

Use depth gauge to measure distance from washer of compression spring on mainshaft te
cover attaching face of gearbox housing with the gasket being in place = measure [.

Mext measure distance {with depth gauge] from ball bearing inner race in gearbox cover
to housing aitaching face of gearbox cover = measure |l

Transmission Group
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Measure Il minus measure | gives measure I,

Measure Il minus 0.2 mm (.008”) end play gives the required thickness of spacing shim 1o
be fitted on ball bearing inner race.

Measuring end play of layshaft:

Use depth gouge to measure distance from outer race of layshaft ball bearing to cover
attaching face of gearbox housing with the gasket being in place = measure 1.

Next measure distance from housing altaching face of gearbox cover to bottom of ball
bearing seat bore == measure |l o ) .

Measure Il minus measure | gives measure il

Measure Il minus 0.2 mm (.008”) end play gives the required thickness of spacing shim fo
be inserted between ball bearing outer race and gearbox cover.

Intermediary shaft:

When fitting the intermediary shaft, check it for an end play of 0.2to 0.4 mm -~.008 to
.016". No spacing shims are required in most cases.

Fitting the gearbox cover:

Warm up cover to hand temperature.
Place gasket upon housing attaching face. N

Smear spacing shim for mainshoft with grease and fit it on ball bearing (Pressed-in inner
collar ogainst ball bearing in gearbox cover). :

Smear spacing shim for layshaft also with grease to fit il into gearbox cover.

Give the kickstart spindle an initial ension, place cover upon gear box and tap it carefully
right home. _

Tighten securing nuts evenly in diagonal order.

Inserting clutch operating rod:

Enter push rod with felt ring, steel ball and thrust pad from front inlo hollow centre of
mainshaft.

(On machines supplied on and before Engine No. 227 980 the clutch operating rod is @
one-piece unit: It is recommended to fit during thorough overhauls the two-piece push rod
with the longér felt packing. In this case, the new thrust piece with the improved oil seal is
to be used, too.}

qazmimmu“om Group
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Rear Wheel Drive Group
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Power transmission from gears
to rear wheel

Speed reduction between
transmission and rear wheel:

Solo driving
Side car driving

Type and quantity of oil required

Wire goge of rear suspension
springs

Unloaded length of mv::mu

Technical Data

fully enclosed propeller shaft with elastic coupling and

helical bevel gears

4.5 11 (6127 teeth, Klingelnberg toothing}

514 : 1 (7136 teeth, Gleason toothing) or

52 :1(5126 teeth, Klingelnberg toothing).

see Lubrication Chart

7.4 mm 296" @

112 mm 448"

Fits and Tolerances

Backlash disc gear to pinion:
Klingelnberg toothing
Gleason loothing

Basic adjustment value in bevel
drive housing

Manufacture tolerance of
bevel gears £

Distance between transmission
shock absorber flange and shock
absorber flange mounted on

~-propeller shaft (shoft in hori-

zonlal posilion).

0.15-0.20 mm - 006 - .008"
0.10-0.20 mm 004 - 008"

59 + 0.10 mm

+ 0.30 mm

A pair of two correlative bevel gears has always the
.- = same number hewn in disc gear-and. pinion, manu-
facture tolerances are stamped in disc gears as &

numbers in hundredths of mm..

AN+ 1mm.. 122+ 04"

Rear Wheeal Drive Group
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Special Tools

1 ea ratchet wrench, round nut .. . . . . . MalroMo. 1296

1 ea puller, ball bearing 6206 . 5 . . . ; ; ; i o 356

1 ea pin spanner, universal ioint cover and spring covering fubes . . . 284

1 ea pin spanner, threaded ring on front end of bevel drive housing - .. 283

1 ea replacer, il seal on disc gear .. @ & @ s N . 290

1 ea remover, coupling flange . < . . . ; ; 7 . 2811

1 ea replacer, coupling flange . . ; . 4 . .. . pA i .wmﬂ._ﬁ .

1 ea support bushing, coupling flange . : < ; : : " . 28114

1 ea steel bushing for fitting of coupling flange ] § % s W . 331N

1 ea cover plate, slotted, for fitling of coupling flange . . . - N . 3342

1 ea bushing, split, for pressing coupling flange off propeller shaft . ., . 33T A
Shop-made Tools

1 ea drift punch, central column (rear suspension) L. ... wWans

1 ea drift tool, oil seal . . i o & w . . & ; . W 5016

1 ea backlash im,,m_.mzm. device . . . - ‘ L. X v 5042

Rear Wheel Dtive Group
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--Removing hall bearing from crown wheel (disc gear): ___

Dismantling Rear Wheel Drive

Drain oil from housing.

Mark brake shoes and remove.

Unserew bell-shoped cover of shaft drive universal joint by means of pin spanner Maira
No. 284.

Remove split pin of castellated nul. Unscrew nut with spanner Matra Mo. 296.

Take off nut and washer.

Withdraw propeller shaft faking care nof to lose the spacing shims.

Remove gasket of universal joint cover. : =5 s

Use pin spanner Matra No. 2830 slacken the threaded ring which will come awoy logelher
with the oil seal.

Remove nut and toothed washer holding in position the brake operaling lever.

With a soft mallet drift brake cam through and spare it with its washer,

Remove six nuts and washers securing bevel drive housing cover.

Still with soft mallet tap off housing cover, giving allention 1o the spacing shims.

Remove housing gosket. )
Heat up bevel drive housing and withdraw driving pinion tagether with its bearing, always
taking care not to lose eventual spacing shims.

Drift crown wheel (disc gear) with bearing inwards, paying alfention to the spacing shims.

Dismantling driving pinion and bearing:

Drift pinion out of ball bearing ond bearing carrier bushing.

Tacke off packing shim and distance piece.

If the necessily arises, draw ball bearing out of the bearing carrier bushing and withdraw
roller beoring fraom driving pinion.

1
¥

Drift off ball bearing 16 012.
Withdraw ball bearing 6206 with the aid of puller Matra No. 356 and support washer
29 mm diam., 5 mm thickness (shop-made tool}.

Removing rear suspension spring from housing cover:

Through drilled hole of spring covering jube catch spring end by means of pin spanner
Matra No. 284 and turn spring off the bearing plunger cast integrally with the housing
cover plate.

Rear Wheel Drive Group
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Assembly of Rear Wheel Drive

\When ihe bearin surface of the %::w.#oanﬁmm oil seal on broke side shows any de-
formations, the oi seal must be presse further inwards with drift tool W 5016 (shop-

made tool) until its spring-loaded side will be deeper by 1.5 mm (.067) than __,rm._un__

bearing attaching shoulder in bevel drive housing. .
Press ball bearings 16012 and 6206 upon crown wheel hubs.
Insert new felt ring in crownwheel bore.

Press spacing shim, if any, and inner race of roller bearing together with complete roller.
cage over pinion axle.

Fit distance piece and packing shim.

Drive double-raw ball bearing in carrier bushing and press the assembly over pinion

splined stem.
Before fitling the bevel gear setin housing, this istobe heated o about 120 deg C =250 degF.

spiral bevel gear sets for solo and side-car service:
The “Solo” motorcycle hos a bevel gear set with Klingelnberg toothing.

For the purpose of attaching a side-car, in m,nnu&n:nm with the varied load conditions,
the “Solo” type of bevel gear set in rear drive must be replaced by another spiral bevel
gear set suitable for side-car service, with either a Gleason toothing (7136 teeth) or o
Klingelnberg toothing (5126 teeth). Only run-in bevel gear sets can be delivered for
replacements. Moreover, on that occasion it is neccessary to change and, or to reploce the
_"cmci..sm parts. )

Earmer pinion bearing

New pinion bearing for
for “solo” service

rgalo’ service side-car service

i ;
Pinion 92516603603« 2251 66 03613 99516604013 ( 7 teeth) or
c .| 6teeth) 5 7951 66038 23 { 5 teeth)
Disc gear 9251 6664004 | 225166 64004 2251 66 64204 (36 —mmﬁr,w or
{crown wheel) {27 teeth) ; 2251 66 641 14 (26 teeth
Bevel gear set 225166 680 ._0_ 225166 68029 275166 68209 or
A ; 22516668119

Distance piece 22516600814 ]

Distance sleeve | 995166049 04 2251 66049 04
Packing shim -

2251 66 048 04/14 2251 66 048 04114

Former pinion bearing for wsolo serviee (upper scheme)

2251660081 NuuuumBna 225 1 66 640 04

) B .H;/f.r/ Wﬂ/.wﬂ‘ M.MWWMW\V\r\iﬂo-//.—?wz/// =
— | | 0777
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New pinion bearing (lower un..ﬁ_.&

Rear Wheel Drive Group
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Whereas, when fightening the castellated nut on a pinian supporled by the former system,
the driving end of universal joint, washer, ball beoring, distance piece and roller bearing
with support are pressed together against the pinion toothing shoulder, the roller von..m:m
used with the new system must be free against the pinion shoulder. The new type of pinion
therefore has a stepped stem and a spacer washer supporled by the step to sustain the
pressure exercised by costellated nut,driving end of universal joint, washer and ball bearing.

Before final assembly therefore make certain that with inner race of roller bearing and
spacing shim pressed vpon pinion stem, the distance sleeve still turns freely, but with an
axial float not exceeding 0.2mm= 008" Reface distance sleeve or insert a shim as required.
When fitting the new type of bearing upon the pinion stem, the roller bearing fo be pressed
upon must have either a bronze or o a7 sheet metal coge. Roller bearings with “Z" sheat
metal cages will be filted in a woy that the smaller cage diameter points to the pinion.

. The checking for. proper mesh of bevel gears for side car use hos to be carried out follow-
ing the “General rules for installation of Gleason spiral bevel gears”. ;
Furthermore, after having instolled the new gear set for side-cor driving. remember to

change speedometer adjustment according to the varied gearing ratio by filtting a speedo-
meter with the ratio number 1,92 (speedometer mile-calibrated).

b&:a::m pinion and ring gear:

The basic adjustment value from rear of ball bearing seat of pinion in housing neck to
centre of ring gear is 59 £ 0.1 mm.

[41]

1

jlﬁrvnamn:&u%m&% Thickness of
* wA+C-8-0.05 spacing shim

SRR oy
- -\,\ !‘.\mﬂiﬁ;
.aﬂmh//;\nwf .

e T e e

Crr A
g

Pafischeibe fdr
Grundeinstellung

Spacing shim for:basic adjustment Spacing shim for backlash adjusiment

The respective value from pinion shoulder to ring gear centre experienced slight clterations
owing to the running-in of gears. -~ )

Rear Wheel Drive Group
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These deviations have been stamped elecirically upon ring gear, besides identification
number for gear set as 4+ or — numbers, e. g. 634 — 20. In this case — 20 means thot on

assembling the driving pinion has fo be set-0.20 mm more inwards, i. e. at 58.8 mm
distance to the ring gear centre.

Compensate minus differences by inserfing @ shim of correspondingly smaller thickness,

and plus differences by placing a thicker shim between outer race of roller bearing and
bearing carrier bushing.

In order to obtain the prescribed backlash of 0.15 to 0.20 mm (.006 to .008"), select a shim

of convenient thickness for localion between rear of ball bearing seat and ball bearing
16012 in ring gear housing. )

Use replacer Matra No. 290 fo fit spacing shim and ring gear with both ball bearings
pressed upon in warmed carrier housing. _

Mext 'press driving pinion with bearing assembled ond eventual spacing shim between . -

bearing bush and outer race of roller bearing firmly in housing neck until the pinion
assembly abuls; then secure by screwing-in the threaded ring with the gasket placed upon.

Matra 353 C

Zahnflankenspiel
Backlash 004 to .008

Measuring haddash with device V 5042 {shop-made tool):

The backlash is best measuréd in height of ring gear taath width centre using an arbour

with radial stop arm, pressed in ring gear bore, and a dial gauge device clomped on o
casing stud, so as to-enable tangential measurement. : )

To measure backlash, hold pinion stem ﬂnqn_m_w_‘aq: ring gear slightly to and fro and take
reading of backlash on dial gauge stopped at the arbour arm.

The backlash being too great, insert a thicker shim, the backlash being too u_.:n_r. puta
smaller shim between casing and ball bearing 16012. On Gleason gears for side-car
service adjust backlash af the opportunity of checking the bearing surface.

Checking bearing surface on spiral bevel nmnq.uaa.. ’

On “solo” bevel gear sets (6/27 teeth) as well as on “side-car” bevel gear sets (5/26) check
and adjust bearing surface following “General rules for installation of Klingelnberg spiral
bevel gears”, on “side-car” bevel gear sets (7/36 teeth) perform this check in accordance
with “General rules for installation of Gleason spiral bevel gears”, Then check backlash
values once more. e

Rear Wheel Drive Group
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Fitting bevel drive cover plate:

Before fiting cover to housing, ascertain with depth gauge and housing gasket placed,

the thickness of spacing shim to be inserted between ball bearing 6206 and rear of ball

bearing seat in cover plate, in order to prevent axial float of ring gear.

For this end measure pursuant to scheme on page 8: :

Value A = distance from ball bearing front face to housing joint fuce with gasket placed
upon.

Value B — distance from cover joint face fo front face of ball bearing carrier in cover plate.

Value C = distance from bearing carrier front face to carrier inner shoulder in cover plate.

With an additional value of 0.05 mm (.002) compensating gasket compression the required

thickness of spacing shim therefore results as follows: ~ .~

Value B minus C = value D

Value A minus D = value E

Value E minus 0.05 mm gives the thickness of spacing shim.

The cover plate when fitted to the housing must not thrust upon ring gear hub, the max.
end play of the latter being 0.05 mm (.002).

Afler having inserted the correct spacing shim, position cover plate and secure with seven
nuts and washers. "

Fitting propeller shaft:
Push oil seal aver threaded ring in housing neck, slide spacing shim on pinion slem and
carefully enter universal joint end of propeller shaft on pinion stem and in oil seal.

Screw castellated nut and washer upon pinion stem, then tighten with special wrench
Matra No. 296.

Secure nut with a split pin.

mnqmiTo_.:mc_._?mr..n_wnm:_wo:&rnumm\no,‘mﬂn:m:m_.amzm:m_._w_« i:r?mn&&n‘_:
spanner Matra No. 284, : 8

Fit brake shoes watching assembly marks.

Nalice: In cose a new propeller shaft has been fitted or a new coupling flange has been
pressed on the original propeller shaft, care should be taken that the distance between
propeller shaft flange ond the counter flange on gearbox end, with propeller shaft in
Horizontal positian, amounts to 31 + 1 mm (1.22 + .04"). It is important to check this value
‘after assemblyof rear drive again, for otherwise damages might occuron rear drive owing -
to the up-and-down travel of springing mechanism. To obtain correct distance, press
coupling flange on propeller shaft for or aft as required. -

In order to press coupling flange off propelier shaft, support flange on split bushing Matra
No. 331/7 A and slotted cover plate Matra No. 331/2 upon press tool Matra No. 33111,
and press out propeller shaft by means of drift tool Matra No. 281/1.

To press coupling flange on place, support propeller shaft on ifs shoulder with éplit bushing
Matra No. 28114, slotted cover plate Matra No. 331/2 upon press tool Matra No. 33111,
and use replacer Maira No. 281/2 fo press the flange upon propeller shaft.

Rear Wheel Drive Group
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General rules for installation of Klingelnberg spiral bevel gears

Proper assembly adjustment of Klingelnberg spiral bevel gears is very important in order to ensure
smooth action and long service life. ’

To obtain proper meshing:

1) a backlash of 0.15—0.20 mm (.006 fo 0084 -- | . Adjusiments are made by altering position

is to be observed with checking ofter as- of pinion and ring gear at a rate of almost
sembly tenths of millimeters only. Every adjustment
will influence backlash and bearing surface.
After each adjustment check -backlash and
bearing surface again unfil the mos! suitable
value is obtained.

2) the tooth bearing in longitudinal direction
of teeth by ascertaining with paint the
bearing surface on pinion rotfating clock- .
and counterclockwise.

Front side of tocth Description and adjusiment Rear side of tooth

Proper mesh:

Bearing surface on front and rear side of
tooth is a trifle nearer to thick end of taoth,
in the centre of tooth side.

Under load and actuation conditions the
bearing surface travels a little to the small
end of tooth.

Bias tooth bearing on front side at thide
end of tooth: R
Increase distance from pinion to ring gear
centre and odjust backlash by reducing the
distance from ring gear to pinion centre. -

Bias tooth bearing on front side at smal
end of teoth: -~~~ o s
Reduce distance from pinion to ring gear
centre and adjust backlash by increasing the
distance from ring gear to pinion cenire.

o L L
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General rules for installation of Gleason spiral bevel gears

Proper assembly adjustment of Gleason spiral bevel gears is very imporfant in order 1o ensure
smooth action and long service life.

To obtain proper meshing:

1) a badklash of 0.10 - 0.20 mm (.004 to .008")

Adjustments are made by altering position

is to be observed with checking after as- | of pinion and ring gear at a rate of almost
sembly, tenths of millimeters only. Every adjustment
2) the tooth bearing in longitudinal direction " influences backlash~and contact area in
of teeth both directions. After each adjustment check
! backlash and bearing surface again until the

3) the tooth bearing in direction of profile by g g

ascertaining with paint the contact area
on ring gear teeth rotating clock-and

anticlockwise.

mas! suitable value is obtained.

Front side of tooth

Description and adjustiment

Rear side of taoth

Proper meshing:

Bearing surface on front and rear side of
tooth is a trifle nearer to small end of tooth,
in the centre of tooth side. Under load and
actuation conditions, the contact area travels
a little to the thick end of teoth.

Bias tooth bearing (see figure):

Gears are serviceable when contact area on
front side extends from small end of tooth
aver 5/8 of tooth length.

Contrary bias tooth bearing:

Gears are no Jonger serviceable.

Collateral tooth bearing on extreme area
of small end of teoth:

Increase” slightly distance fromr ring gear-to— -~

pinion, reclify backlash with pinion.

Collateral tooth bearing on extreme area
of thidk end of tooth:

Reduce slightly distance from ring gear fo
pinion, rectify backlash with pinion.

Tooth bearing on dedendum:

Set pinion a little cutwards from ring gear
centre, rectify backlash with ring gear.

Tooth bearing on addendum:

Set pinion a trifle towards ring gear centre,
rectify backlash with ring gear.




Chassis Group

Chassis

Frant wheel suspension

Rear wheael suspension

Brokes

Rims

Tyres

Overall width of mctorcycle
Overall length of motorcycle
Overall height of motorcycle
Wheel base

Height from saddle to ground

Ground clearance

Net weight ready for operation

Permissible total weight:
Motorcycle without side car
Motoreycle with side car

Capacity of fuel tank

Reserve fuel tank

Lubrication of chassis

Quantity of oil required far aach

fork leg
Tyre pressureé:
Rider alone
Rider and passenger -

Rider with occupied side car

Technical Data

closed duplex cradie steel tube frame

telescopic forks with double-acting hydraulic shock ab-
sorbers .

dust-proof collapsible lelescope-type rear suspansion
internal shoe brake, drum diom. 6.4
3 x 19", drop-centre safety rims
3,25 x 19
790 mm = approx. 31"
2020 mm = approx. 80"
946 mm = approx. 37.2"
1353 mm = approx. 53.3"
730 mm = approx. 28.7"
- 92 mm = approx. 3.6"
33 lbs.

660 Ibs.

825 Ibs.

12 litres = 3.15 U. 8. gall. = 2.65 Imp. gall.
1.5 litres = 3.2 U. 5. pints = 2.6 Imp. pinls

See lubrication chart

See lubrication chart

Front wheel rear wheel side-cor wheel
21 psi 23 psi -
21 psi . 27 psi i,
24 _uum 27 psi 24 psi

Chassis Group
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Fits and Tolerances Front Forks

Steering bearing 2 % 24 balls diam. 5.5 mm Removal:

Permissible non-trust of fork main tubes 0.2 mm = .008" . Place the motorcycle on it cenire stand.

Assembly play of fork end sliding tubes Turn brake adjusting serev fully in and place it in a way that its slit coincides with the slit

in guiding bushes 0.08 =0.11 mm = 0032 — .0044" of the carrying screw. :

Fork springs: ; Raise brake operating lewr and lake off cable. §
Wire diameter 4.4 mm = approx. .175" Unscrew wheel spindle s, loosen pinch bolt on lef-hand fork end and slide out wheel :

i T e L i sl - spindle. oA

Unloaded length 282 + 2 mm = approx. 11.3 + .08 : 7 S

(On motorcycles on and sefore Engine MNo. 227 407, the wheel spindle is screwed with left

Brake drum diameter . 160 mm = approx. 6.3" hand thread in off-side firk end.)

Permissible runout of brake drum, running 0.1.mm = approx. .004" Remove front wheel withbrake anchorage plate. *

Unscrew front mudguardand drift its centre stay out of the fark ends with the aid of a punch.
Remove headlamp dip witch on left handlebar.
(On R 25 models discomect cable leading to electric horn from hom button.)

. R i : . Undo screws ro_n::.w headlomp and put headlamp cautiously on prong of fork watching
mﬂmn_n_ Tools headlamp mounting rutber.

1 ea spanner for adjustment of fork steering column . . Matra Ne. 316 Detach brake cable fron holding clip-

1 ea spanner, steering stem lock nut . . ... s Matra Mo, 316/A : Remove oil filler caps fom top of fork legs.

1 ea hook spanner, exhaust coupling nut 49 mm diam. P Matra No. 338/ 1 3 . C ; its i

1 set of wooden clamping blocks for dismantling and re-assembly ) ) With a socket spanner nscrew nuls (14 mm) securing upper spring retainer unils in fop of
offrontforks = o ¢ s s @ e ow o Malra No. 362 fork legs.

Turn hexagon-ended lck rings out of fork top ends.
§ Withdraw split pin fron lower end of steering damper wing rod.

A
Unscrew wing rod ard femove if together with dust cover, lock washer ond damper
SEIowebEt  wE i mmssaAES s o R ) o ~ bottom plate. ;

mm._onu..—n._ﬂn_m Tools - ) Detach damper oncho plate from its support on frame.

Unscrew steering colunn lacking nut (36 mm).
1 ea drift tool, rear suspension plunger carrier column

. . . W 5015 . . 3 -y
1 ea drift rod, main tube bearing bushes . . . L . W 5018 : Cover fuel fank with rgs and carefully place handlebar with fork top yoke upon it.

o . E o  Remove head race atjusting nut {36 mm) together with head race cover and cone care-
fully pressing forks wwards 1o avoid losing of any head race balls. Each of the two
steering races contairs 24 balls.

Remove forks.
i -
Chassis Group . ) hassis G
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Dismantling fork legs: : ) i

Clamp forks in vise using wooden blocks Matra No. 362.

Withdraw main tube top covers (with headlamp brackets) and rubber rings by hand
upwards. '

Loosen n._im holding rubber goiters and remove gaiters.
Draw out downwards fork ends with suspension springs.
Damaged fork main tubes must be removed and rectified.

Chassis Group
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- - screwed-upon by-meansof hexo————-

for this end slacken pinchbolts, draw out fork main tubes and remove cover lubes (s!
with rubber rings.

Remove circlip frem men tube
and with drift rod” W 5011 (shop-
made tool) push out the tva guid-
ing bushes with distance piace and
support ring from top dowwwards,

Check fork main lubes for trueness, .qmn_:.« if need Le.
Max non-trust 0.2 mm = 008",
On farks found damagec check carefully top and botiom yokes for hair-cracks.

Assembling front forks:

Re-bush rectified fork mdn tubes and ream to ensure easy working of fork end sliding
pieces (fork end play in nain tube =008 -0.11 mm 0032 .0044"). .

Next fit main tubes wih lower
shrouds and rubber ringsnbolten
yoke and turn the tules in a
manner that the teeth nochined
on its upper end engagewith the
notches of the top yole to be

gon-ended lock rings.

Both fork main tubes mu# equolly
project 165.5 mm = appox. 6.62"
over top ends of bottom yake main
tube holding lugs.

Check whether steering column
stands centrically in bor of fork
top yoke.

equal clearance oround the -
circumference

Chassis nnocv
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Fill 150 10 170 c.c. == .3 1o 35 U.S. pints of engine oil in each prong of fork os per
lubrication chart and screw on filler caps and rubber washers.

Fit assembled handlebar in rubber supports, moderately fighten castellated nuts and secure.
Fit hondlebar with rubber mountings. o
Bolt dip switch to left handlebar.
Check fork main tubes for parallel {On R 25 models connect horn cable to horn button.)
posilion by pulting each straight
edge upon both ends and aiming
over.

Fitting steering damper mechanism:

Place lock washer and dust cap on top of steering column and enguge these parls into
L their final position.

Stide adjuster rod (thread ow._.mm:.._.r«ocm? place steering damper anchorage plate and

bottom plate in position, the rear siop arms of ihe latter being ottached to fork bottom -
yoke, screw wing-ended adjuster rod in and secure its lower end with a split pin.

i 7 Fitting mudguard:
For this purpose clamp fork main tubes to boltom yoke by tightening the pinch bolts. Next
check again whether steering column stands centrically in top yoke bore.

- Push rubber gaiters with holding clips over fork ends.

Place mudguard in pasilion ond temporarily insert wheel spindle, being well cleaned
and greased. :

| Push centre stays in fork end lugs until the stay fork end bolls can be slid through, then
Screw suspension springs, together with spring fop retainers, home on fork ends, slide the : insert front stay fork end bolts, screw home nut with lock washer and secure.

assembly in fork main tubes and secure rubber gaiters with the holding clips. The
*“Ferrozell” sliding bushes 225 1 62 080 04 preventing spring clattering can be filted later o
on. This requires making round the spring ends on fitting side in order to permit the sliding
bushes to be screwed up to the spring centre.

Lubricating wheel hubs:

Since the wheel lubricators have been abolished because of excessive lubrication and
subsequent viling of brake, the wheel hubs must be dismantled every 3000 miles, .

Fitting of forks to the frame: On R 25 models, remove for this purpose circlips, outer hub covers, thrust collars, felt rings,

Place headlamp brackets and rubber rings in position. inner hub covers from either side of hub and one spacer ring from left side of the hubshell.

Fit ballrace with inner shoulder {steering stem cone) upon fork bottom yoke,
grease proper races of frame and steering column, place 24 balls 5.5 mm diam. i
into each and carefully insert the column through the frame. )

liberally

position '

Place the top race (steering stem upper cone) and dust cover in position and screw the !
adjusting nut slightly down by means of special spanner Matra No. 316. |

Refit the fop yoke in @ way that it rests correctly upon both main tubes making certain "
e - control cables are drawn in front of the top yoke. - -~ —— - - .. cam o g

MNow loosen pinch bolts on bottomn yake in order to ensure steering adjusiment without
any tension.

Next screw hexagon-ended locking tings in main tubes ond column locking nut upon
steering stem and tighten sturdily.

At the slightest engagement the forks must furn lo both sides, by their own weight without
a noticeable play in the steering bearings. : —a .

If afler tightening of steering column locking nut the steering results too stiff, the locking

1 cirellp 15eagerring 7 Kugeifiager 3203 7 holl bearing
aut must be loosenad and the headrace adjusting nut slackened correspondingly. . w_.,.“.n. cover mmn%n.h.ﬁﬂ% wmwmﬁm_n h.wmwu 5 w m_n.___nn“_ﬂ_ﬂ.
If steering bearing is in order, fighten pinch bolis on fork bottom yoke. : m“.ﬁh_nazé mﬂﬁﬁﬁmﬁ ﬁnﬁmﬁﬁqna N _““.ﬂ_nm_a,
Serew washers and nuls upon spring retainer units turning ot @ time fork end sliding tubes éhbcover 5 Apdeckscheibe )

equally about 20 deg. before correct final position in order to give the springs an inifial ' ¥
tension with the wheel spindle being inserted. . _

Chassis Group | . Chassis Group
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Drift out left double raw ball bearing 3203 with a sharp-ended punch applied on round
inside end of inner ballrace from opposite side of hub.

Next drift out ball bearing 6203 and dislance piece.
Wash ball bearings, hub bore and felt rings (replace warn felt packings) with petrol.
On R 25/2 models, the hubs are closed by screwed-in lock rings incorporating felt packings.

Replenish hub and bearings with new grease, oil felt washers slightly and reassemble
front hub.

Make certain that broke side of hub is particularly cleaned from oil and grease.

Fitting front wheel:

Fit brake plate on the drum and enter front wheel in forks to the effect that the nose on

brake plate fits in the guide on off-side fork end and brake operating lever points down
frontwards.

Insert greased wheel spindle, tighten and secure by screwing home pinch bolt on near
side fork end.

Fit brake cable on cam lever, push cable cover with ferrule backwards and insert cable in
slot of cable adjuster.

Re-adjust brake and headlamp.

Chassis Group
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Attaching the BMW "Standard” Side Car

For the purpose of fitting a side car, some alterations must be performed on the motor-
cycle as indicated hereunder:

1. Change spiral bevel gear set in rear wheel drive from 6 : 27 feeth (solo) to 7+ 36 teeth
{side car).

2. Change speedometer adjustment for the different gear rafio from 1.68 (solo) to 1.92
(side car). (Speedometer is mile-calibrated.)

3. Fit transverse reinforcement member between frame ﬂc_,....mme:::rm:m_uo:.__:o_.cn_umﬁ
front brace. ) o

The side car must be fitted with four braces. The frame is already equipped witha connecting

mechanism according to German Engineering Standard DIN 74031. Toe-in, camber and
advance, which are of great importance for the good riding quality, safety and useful life
of molorcycle and tires must be complied with in conformity with the schemes concemed.

Adijust motorcycle camber on the centre brace, and af last connect front brace without
any tension. :

The camber of side car “Standard” has already been adjusted and set.

4-10mm * 1075mm

{16 1o .4") - (4 to 6"

Adjusting camber when connecting a side car.

Side Car Group
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Situated below the motercycle seat is a switch-plug box, serving lo connect the two sida
car lamps as well as a search lamp, in cose of need.

Toe-in B 1o 1 Front gouging point

Vorspur 20-25 33_0
! MeBstelte

X MR AR
NSE

\““. -y H
; 203
o
i ®
S
| 3, ]
v .
o o
7 e § =
| 557
g HE
I 538 3
= T....l - -
i LI
i ! _
1 J
I 1
17 _
Boses b A Mestelfe - ———

Rear gauging point
Ad|usting advance and foe-in for BMW Standard" side car

Adjustment of toe-in is made with the aid of a straight lath placed against side car wheel.

Dimension at rear gauging point minus dimension at front gauging point must equal
20-25.mm (about .8 to 1").

Side Car Group
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Electrical Equipment Group

Dynamo (Generator):

Type

Driven

Rated voltage

Rated hot cutput
Maximum hot oulput
Automalic timing control
Range of adjustment
Retarded sparking point
Contact breoker gap

Sparking plug:
Electrode gap of spark plug

Battery:

Electrolyte
Charging from an independent
source of electricity

Lighting equipment:
Headlamp

Bilux lamp

Parking lamp

Battery charge control lamp

Neutral lamp . @
Speedometer lomp

~Taltenp - -
Electric horn

Technical Data

Moris ZLZ 45602 L

shunt dynamo with veltage regulator, adjacent igni-
tion cail, contact hreaker and condenser unit.
directly by crankshaft

6 volts -

45 walts, 1800 r. p. m.

&0 watts, 2200 r.p. m.

by centrifugal advance mechanism

35 crankshaft angle degrees

5 before TDC

Amm
Bosch W 240 T 1
Amm =024

6 volts, 7 ampere hours

specific gravity 1.280 (in the tropics 1.230)

12 to 14 hours using current of .7 amperes, battery
fully charged with 3x 2.7 volis = 8.1 volts.

Bosch LE/MTA 160x2/13 with Bilux lamp, parking light,
battery charge control light, neutral light and built-in

uﬂ_m._wn_oam*mq with concealed illumination for dial

6 valts, 35/35 watls with dip switch
6 volts, 1.5 walls

& volts, 1.5 watls

6 volts, 1.5 watls

6 valts, .6 or 1.2 watlts

<= - tubular bulb, & <o=wﬂm.in=w..”. : [

Bosch HOIFCF 4/8

Electrical Equipment Group
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I. Description

.:..m_w_mninn._mgcﬂvam:wno:ﬁlmmwnm«:nao_wn:mg_mmzm:mmmrm_nn_lnro_.:n__._n_:mc“:u_

m_._m.__lﬂn:‘wh. ris ZLZ 45160 2 1" shunt dynama is of the compensated voltage Moua_.m_nﬁﬁaw

" M 03*3 in conjunction with an adjacent voltage regulator *ua a __.n_ﬁ ﬂ: m_w o
M: _hu.vwwm dyname is so mounted as to be driven by crankshaft, directly. _%mmm_l P =
m_.,_;nuﬂm.n_ rated oulput of 45 watts at 1800 r.p.m. and @ maximum of 60 watts a .p.m.
The rated output therefore is obtained at:

Speed
el dri Rear wheel drive
Motion gear nﬂ_ﬂ «MF«M%&M& for side care use
m.p.h. E m.p.h.
16.8
19.3 A
To :
.:_mmm 14.3 Am.wa
Second 10 L. 4
First 5.

Cut-out & regulator_unit  Spannungsregler

Kontaldobstand  Contact breaker gap
{mounted herizentally) fliegend angebaut)

0.4mm

Kondensator Condenser

"
Schraube nm_._ Ignition timing adjusting
Zindzeitpunht- seraw

verstellung )

Centrifugal advance  Ziindungs-Flie-
mechanism  kraftversteller

Cut-out & regulator unit  Spannungsregler

ica. 1 ngelou K Ja-‘. ker ap
—_,:ﬂc:—ﬂnv verticall ‘stehend o baout) Fontaktabstand Contact brea g
IE

J.4mm
w.. E

Mm_z_.n.ccm_}hm__- Ignition timing adjusting
Ziindzeitpunkt-  screw
verstellung -

Centrifugal advance
mechanism

Zindungs-Flie-
kraftversteller

Electrical Equipment Group
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TSI

The generator assembly contains the ignition set consisting of i
condenser and centrifugal advance mechanism with contact breaker operating cam, the
timing control unit being carried by the armature shaft, The ignition coil is fed with primary
current, controlled by contact breaker, and supplied either by battery or generator s soon
as the latter has obtained jis rating speed. In cose of battery failure the ignition can be

started by pulling on the motorcycle with the gear box in second or first, afler having dis.
connected the battery previously. -

gnition coil, contact breaker,

2) The battery serves os tension source while the vehic|
When the motorcycle is running at normal speeds,
being converted thus info o consumer. The rated tension of the battery is 6 volls and ifs
capacity 7 ampere hours with g discharging current of 1 ampere.
rate lowers the capacily of the storage battery;

eis parked or driven at low speeds.
the battery is charged by the dyname

An increased current
and g decreasing one rajses it

3) The lighting system includes

a) the Bosch headlamp with Bilux lamp (main and di

pped beam filament, parking lamp,
charge indicating lamp,

neutral lamp and speedometer illumination,
b) tail lamp and plug socket connection for the two side-ca

rlamps (tubular bulbs). This
switch-plug box also serves fo connect a search lamp for

repair purposes efc.
4) Sparking plug “Bosch W 240 14,
5) Electric horn “Bosch HOIFCF 4/8.

é) Neutral contact with contact spring in gear box and headlamp indicator which glows

; green when the gears are in neutral.
i g




7) Switches and leads

The main switching point for the electriz system takes the form of o switchbox housed in the
headlamp and being operated by a delachable lighting and ignition key, which can be
turned to either side and be withdrawn for safe keeping. Besides o combined horn button
and anfi-dazzle switch is mounted on the left handlebar, the dip switch having a four-strand-
ed wire connection with the headlamp.

Cannection from headlamp switchbox fo the different terminals is provided by the main

motorcycle wiring with wires of 1.5 sq.mm., respéctively 2 x 0.75 sq.mm. {corresponding
American cable numbers 16 and 19), as follows :

Colour from to
taod . mm. |- o i 038 i e S R
° of lead SR .—n:.:._:nu_ on Terminal | on
a) | black 15 30 dynamo -+ _ battery
b) | black 15 —~ | baltery earth | gearbox
c) | black 1.5 earth : engine crankcase| 31 g switch box
d) | red 1.5 51 | dynamo 30151 switch box
e) | blue 1.5 61 _ dynamo 61 switch box
f | black 1.5 | 15/54 | swiich box Tst electric horn
gl | black 15 | HO | switch box 2nd eleciric horn
h) black- 1.5 | 15/54 i switch box 15 dynamo
red _ .
i) | black 1.5 1st | neutral lamp in neutral contact
| _umn&naﬁ in gearbox
k) rubber |2x0.75 i
cable
black 58 switch box insulated | tail lamp
strand (through socket) .
white 31 _switch box earth fail lamp
strand {through socket)
1) rubber |4x0.75
cable
strands:
white 756 | switch box 56| anti-dazzle switch
‘| blue HO switch box H anti-dazzle switch
red 56a | onli-dazzle 56a -normal driving light
! switch
black 56b anti-dazzle 56b dipped beam light
switch
m) | black 075 | 31 switch box K| lamp holder {sarth)
n) | black 075 57 switch box 57 porking lamp
o) | white 075 56 switch box speedometer lamp
p) | black 075 | 15154 | switch box 2nd neutral lamp

Electrical Equi
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side car lamps

1

tail lampt
SchiuBlicht
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horn button

Lichtmaschine
dyname (generator)

iring diagram R 25

Stromlaufplan R 25
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‘Switch positions of ignition key in headiamp !

(see wiring diagram)

1gnition key inserted in middle position ,Day-time driving”

1

i

i

{position as indicated on wiring diagram) *

Ignition is switched on, i.e. ignition is no longer short circuited. The movable contact spring 1
\ in switchbox is raised from earth (ground) terminal and set on terminal 30/51. This connec-

tion enables all accessories being in contact with terminal 15/54 to be supplied with current.

They are: Ignilion coil {lead h), charge indicoting light and electric horn (lead f).

When after starting with engine running al increasing speeds the red warning light goes
: .-~ out this being a sign that dynamo is in order and will charge battery when speeding-up
i further, thus the generator being from this moment the only current supply for the entire
! ¢  electic system. With dynamo cold and low current consumplion this change will take place
__ sooner than under reversed conditions.

uoyng uoy
JayandpuloH
piIms B[ZTOP-YUD

By Bupped
1pIpUDIS
it

T/sT ¥
woiBoip Buli
- BunJapis
) L]

c/s2yd
upjdjnojwosiS

1 = ignition key on left “city light” |

o

92 — ignition key on right night-fime driving”

3 _- charge indicaling light

jprowenl
11| Jejswopaads

azJaypunz
Bnyd Buppinds

4 = screw plug for fuse

5 — steering lock of motoreycle

= neviral lamp

B |paynau
Jyajynepaal

Ignition key turned to right “night-time driving”

o~
=8
33
g2
i3
g3

—

Ignition, contact spring and connecled leads as indicated under "day-time driving".
7 Furthermore, through fuse and terminal 56, current is carried by the following leads:
ﬂ_ 7 1) white for Bilux lomp and herewith 1) red for normal driving light or 1) black for dipped

SUIPSDWPIPUNZ  owoukp

beom light as required by anti-dazzle switch position, and o) for speedometer light. At the
same Yime voltage is delivered to leod k) black to fail lamp and side car through rubbing
contact block and terminol 58 whilst earth backleads k) white ond m] rest always on termi-
nal 31 and herewith on earth.

TS,

: Ignition key turned fo left “city light”
= _ Ignifion, contact spring and connecied leads as indicated under #day-time driving”. More:
over current is carried by lead n} to parking light through fuse and terminal 57, and lead
k) black to tail lamp and socket connection for the two side car lamps.

sdwp| Jo2 SpIS

PIDjuoNJND 337
|aDjue3d jRANAU
»

Arsjieg
a8} og

Bunjpnaiaqualio Auales

i

E __ Ignition key turned to left and withdrawn ...vn_.rm:m light”
Ignition-is switched off by intercuption of circuit leading ta terminal 51 and by short cireuil,
i moreover there are cut out all accessories connecled to terminal 15154 in switchbox. Mov-
able contact spring rests on contact 31. Lighting as described under “city light”.

W3IYNIYIS
dwo| |19

ignition key in middle positien and withdrawn “eut out”
Movable spring rests on contact 31. Ignition and all other electrical accessories are cut ovh.

Elart-tend Eaninment Groun ;
E * Electricol Equipment Grovp
-



Il. Maintenance

It must be emphasized that without regular attention the electrical equipment cannot be
expected to function correcily. All non-soldered connections on terminals, battery, dynamo,
ignition magneto ond switch-box should therefore be kept in clean condition, Prevent battery
terminals from corrosion by coating them slightly with grease. All switch-box contacls,
breaker contacts and contfact surfaces on bulb holders must be exempt of dirt and mois-
ture. Besides, all ferminal screws should by lightened from time fo time. Moreover, with re-
spect to the different units the following instructions should be kept in mind :

1. Battery

In order to prevent undue draining of the batiery when driving over a long distance dur-
ing night-time, the rider should in any case make certain that the dynamo has as high a
momentum as o provide the wiring circuit with a sufficient output. This requires changing

- down to a lower gear at the right moment and eventually to abstain from fitting additio-
nal electrical accessories.

Inspect battery every 4 weeks (in the tropics at shorter intervals); if liquid level is too low,
top-up with distilled water. Electrolyie must not be added to the battery, unless some has
been spilled accidentally. ’

if the motorcycle is to be out of use for a considerable period, its battery must be removed
and given a refreshing charge at intervals of about 6 weeks, ofter having been discharged
previously with the help of a 6-volt/5-watt lamp.

Before being used, a new battery is fo be filled with chemically pure elecirolyte
(specific gravity 1.280, in the fropics 1.230) making ceriain that its level stands inside the
built-in splash protection box (on batteries of other makes top-up to about 6 mm = 24
above the top of the plates). Thereupon leave baitery for 5 hours withaut moving if, and
if level has dropped, fop-up to the oforementioned value.

Electrolyte can be oblained by mixing 1 part chemically pure sulphuric acid with 2 parts
of distilled water, When doing so, the acid must in any case be cautiously poured inlo
distilled water, never proceed in the reverse order. The exact specific gravity of electrolyte
is obtained by carefully adding acid or distilled water after liquid has cooled down, and
has been checked with a hydrometer availoble through every accessory dealer. The solution
gained by this procedure must not be filled into the baltery unless it has cooled down
completely and since pouring-in will heat it again, the battery should be let alone during

“the aforementioned 5 haurs, whereupon iis charging may begin.

Be sure that the vent plugs are removed while charging with an independent equipment

Then connect battery {(+to-+and —to~) with the charging equipment and charge for
about 12 to 14 hours (the 7 ampere-hour baltery with 0.7 amperes). The battery is fully
charged when tension of each cell amounls to 2.7 volis so that the 6-volt battery has a lotal
of 3x2.7 volts = 8.1 volts. With this voltage cells must have uniform gas development and
specific gravity of elecirolyte should be again 1.280 (1.230).

Affer having performed this charging, proceed to discharge battery with the help of a
&-volti5-walt lamp, until bulb lights only slightly. Thereupon battery is to be recharged in
a manner similar fo that already deseribed. Before serewing in the vent plugs, dip rubber

Electrical Equipment Group
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hose of hydrometer es far as possible into each batlery
cell until resistance is felt, so that rubber hose abufs
against boltom of splash protection box, and remove
electrolyte from bottom by suction. (On balteries of other
makes electrolyte level must bé brought to about 6 mm =
.24" above the top of plates). To make certain that the
last traces of electrolyte have been sucked from bottam
of splash protection box, the above procedure should be
repeated several fimes, Afler this thorough freatment has
Wm.w_._ carried out, the battery may be installed on the ve-
icle.

2) Dynamo
At infervals of about 6000 miles any deposits of carbon dust should be wiped off th

dynamo. The commutator is fo be cleaned only with a clean, petrol-moistened cloth.
Brushes which are worn down have to be discarded (only use correct, genuine Noris
brushes). The brushes must move freely in their holders and brush springs must provide o
pressure of 300 to 400 grams = 10 lo 14 oz. fo press the brushes against the commutator.

After workshop repairs special care should be taken in cleaning off all foreign particles,
particularly chips which might have found their way into the air gap {c) between regulator
armature and winding core as well as in the air gap {d). If such intruders have collected,
wipe them out with a stiff paper strip. :

The veltage regulator should not be adjusted by turning the adjusting screws.

e e
ATy T T

Yoltage regulator for the dynamo

e Earth terminal of regulator

f Switch contact points (to be cleaned with
steel sirip)

g Nut for adjustment of charging current

a Regulator armature (to be depressed
to ensure proper poling)

b Regulator contacts (to be cleaned with
steel strip)

n}?moﬂ—o ._um n_an:nmi}m:m_unvmq
d Air gap | strip

5 * Electrical Equipment Group
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3. Ignition equipment
The ignition coil does not need any alfention. If this unit is defective, it must be replaced.

Make sure breaker contacts are clean and dry. For this end best insert a clean, smooth
and grease-free steel sirip, approximately os thick as a postcard, between the contacts,
and move it 1o and fro for several times. Contocts which are pilied, excessively rough or
burned, must be cleaned with a flat, fine-cut conlact file, or be replaced. Furthermore the
cam lubricating felt wick should be regreased from fime fo fime by rubbing a trace of grease
(Bosch FA 1V 4) into the felt {using only a trace fo avoid getting lubricant on contact points).

The advance weights must fum freely on their fulcrum pins. To check this, draw both ad-
vance weights with breaker contacts closed, with 2 fingers 1o their most.extreme {full ad-
vance) position and leave them when this position is reached. Now the weights must return
easily to their stationary position owing to the resfraining force of the springs.

The opening of breaker contacts should not exceed 0.4 mm = 015" Check this distance
from fime fo time. Also, the contact breaker lever must work freely on ils fulcrum pin.

4. Headlamp

First of all companents of this unit inspect switch box and its contacts at regular intervals
and remove carefully all signs of corrasion. Hold in mind to avoid getting grease on con-
tacts and lamps. Check all leads in headlamp for chafing marks and other defects. The
ignifion lack, however, should be given a grease coaling lo prevent the ingrass of water.

Fuse in headlamp

For technical reasons the 8-ampere fuse in headlamp only applies to lighting circuits 56,
57 and 58. If the fuse has blown, this may rather be caused by a defect in lead to tail lamp
than by one of the headlamp bulbs. z

An 8-ampere fuse only blows when the passing current exceeds a limit of 15 amperes. If
for example a short circuit takes place in the vicinity of the fail lamp, owing to cable
resistance and low é-volt tension the current cannol assume such values that the fuse
blow. Though owing to their liberal size wires sustain currents exceeding 15 amperes with-
out being damaged, such amperage would require an ‘extremely high output from the

___dynamo and endanger the enfire current mcvv_v__”..—.:.m,.w?qm the spring omno:_nn_ {fin figure

page 9 is bimetallic so that with excessively high amperage ihe spring becomes hof and
bends, thus causing confact to open and cut out dynamo current. As the conlact closes
again, this interruption losts only for short moments. This manceuvre becomes perceptible
through periodical lighting of charge indicating lamp in headlamp while driving.

Moreover, as the switch plug box mounted beneath the saddle carries current together
with the tail lamp and side car lamps are eventually connected, the respective leads must
also be checked for faults of this kind.

Electrical Equipment Group
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Headlamp adjustment

In order to guarantee the rider’s own security ond to eliminate hazards to other drivers, it
is very important 1o check headlamp adjustment af regular intervals.

Headlamp adjusiment (correctly focussed dipped beam)
Testing procedure:
Make a cross on a light-coloured wall ot @ height corresponding to the centre of headlamp.
The height of headlamp is marked with an “H” and amounts to 840 mm = 33 in. (solo

machines). The motorcycle stands on its wheels 5.45 yds. from the wall and is loaded with
the driver.

Adijusting the main driving beam:

After switching on the main driving beam, adjust headlamp, so that the centre of the bright
spot on the wall coincides with the marking.

Checking the dipped beam:
After switching to the dipped beam check if the border line between light and dark oreas,
i..e. the upper border of the brighter illuminated wall is 2 or more below the mark. If this

“distance is less than 2", headlamp must be readjusied by filting it on its two fixing bolts.

With side car:

When a side cor is attached to the motorcycle, the headlamp must be readjusted. This is
done in accordance with the above directions but with motorcycle loaded with the rider
and one person in the side car.

5) Main motorcycle wiring (cable harness)
Check from time 1o time the various leads of cable harness for proper insulation and inspect
their connections on terminals of all units. Tighten terminals making certain that all strands

are truly connected. Covéring hoses and rubber sleevings must be in correct condition. If
chafing marks are detected, the wire in question must be replaced by a new one. Mo insu-

" lating tap should be used except for shiort periods; i cases of emergency. — "~

6) Sparking plug g

The engine in delivered trim is fitted with @ BoschW240T 1 sparking plug. When installing
a replacement sparking plug of another make, extreme care must be faken in selecting
types with identic heat ratings.

The top of the plug must be kept clean and dry at all times. The electrode gap should never
exceed 0.8 mm =.032". Check it from time to time and, if adjustment is necessary, tap or
prise earth point (side electrode) on body to give the required gap of 0.5 — 0.6mm(.02 - .024"),
Dirty sparking plugs must not only be slightly cleaned with petrol, butin a way that also the
mouth &F body and the insulator foot will be freed of any sooly deposits. This is best done
by applying a sand blasting procedure or by scraping clean internally with a small, hard
wire brush. Never use brass brushes or soft metal objects because they leave traces of metal
on insulator, which might cause tension leakage fo earth with ensuing inter-mittent sparking.

i3
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7) Spark plug cable

As this cable is carrying high-tension current, particular care must be taken to keep ils in-
sulation in correct condilion. In cases of emergency defective spots may be prolected by
means of a rubber hose with a thickness of at least 2mm = .08". Make cerlain that rubber
sleeving has been pulled over spark plug coble fo provide watertight joint with the spark
plug cable terminal.

Electrical Equipment Group
12

|
'

l1l. Locating and rectifying of possible troubles

Before beginning repair or maintenance operations on the electrical equipment, disconnect
battery, except in cases where it will be absolutely needed for certain lests.

1. Ignition system

If engine fails 1o start or suddenly stops though it is fuelled and carburettor as well as
sparking plug function properly, the cause of the failure is likely to be in the ignition system.
To locate the trouble, examine ignition system as follows:

Unscrew sparking plug, wilhdraw high-tension cable from sparking plug terminal, and hold
cable in about § mm = .2 distance from o cylinder rib whilst revolving engine. Sparks
must jump now from cable to eylinder rib.

If there is no spark, the irouble may be due-to some of the following causes:

Probable faults Remedy

e} Breaker lever jams.

a) Ignition key does not work correctly.
The movable contact spring in switch-
box fails to come away from earth
(ground) contact.

b) Ignition cable is defective or earthed
{tension leakage to ground).

c) Breaker contacts are dirty, oxidized
or charred.

d) Heavy contact firing, i. e, excessively
burned contacts owing to defective
condenser.

f) Cam fails 1o lift breaker lever. Rub-
bing blocks on Jever are worn down.

g) Tension leakoge from ignition cail to
some outer metal part.

In case of emergency when altempts of
rectifying this trouble in situ have foiled,
either disconnect the black & red lead
from terminal 15/54 in headlamp and
connect it to terminal 30, or arrange a
provisional connection between one of
the horn terminals (lead f) and the posi-

tive (4} post of the battery.In both cases, -

however, engine cannot be turned off
with the ignition key.

Install new ignition cable.

Remove dynamo front cover and clean
both contacts with contact file. Check for
proper breaker gop (0.4 mm = .016").

Replace condenser (this unit cannot be
repaired) and clean contacts with con-
tact file or replace them. Adjust breaker
gop as indicated under {c).

Clean bearing bush and fulcrum pin of

breaker lever. and apply a trace of:

engine oil.

Replace breaker fever: and readjust
breaker gap as indicated under (c).

Insulate ignition coil by brushing it with
shellac. In this way also treat engine
parissurrounding ignition coil to prevent
spark jumping to them.

P -Electrical Equipment Group
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_ Testing procedure:
Probable faulis Remedy :
1. First allow engine to warm up on centre stand and will transmission on top gear speed
AT . : L . 1 up to about 3000 r. p. m. which rate is obtained with the following speedometer indi-
h) Defective ignilion coil. Replace it (unit cannot wﬁ repaired). cations: solo =325 m.p.h. with side car = 28.1 m.p.h.
i} Automatic ignition timer (centrifugal Clean rotor shaft and cgm bore and . )
advance mechanism) not functioning. apply a trace of oil. 2. Cut in main driving light and hold m__._m“:m speed for a short period at ovofw named
K) If infermittent sparking occurs at high Mn_cm. }-_.:_Mmaq _ku mroimm_“nqmm reading within a 0 to 0.5 ampere range. If ammeter
speeds only, this may be due to one 0es ol shaY/ EhrgR.reading, -
of the following causes: 3. first swilch off main driving light, then turn off engine. If current output was teo high,
Lead deposits on spark plug insula- Continual use of leaded fuel may pro- : loosen hexagon nut (g) on lower end of voltage regulator spring {see figure page %)
for; duce a lead deposit on sparking plug slightly, not more than one twelfth of a turn 7).
T _:mcrn*.o_.. With mumqrﬁm plug cold «_”_n_._ - a3 e AR If current output ‘was loo low, tighlen hexagon nut (g) on lower end of voltage regu-
deposits are not likely to cause tension lator spring slightly, nat more than one twelfth of @ turn *)
leakage to earth, but this occurs with pring: Ay ’
sparking plug hot {above 500° C = ' Afler this readjustment, repeat the test in @ manner similar to that indicated above.
. o ;
. ow.c F). Best remedy: Replace plug. ! ) If the prescribed charge reading is not reached ofter all, switch off lighting again, lurn
Contact breaker spring is slighly Bring contact breaker spring in parallel _ off engine and readjust selting of voltage regulator by means of hexagon nut (g} *).
distorted so that breaker lever rubs position with engine. ! i ; ;
with its bushing on support or lock t These odjustments should be qm.nmo_mn_ until the correct amperage (charging current of
washer and: thus:-cansiot -funchion X 0 to 0.5 ampere) has been obtained.
-properly. *) Have regulator-cutout adjusted in a “Noris” workshop only.
2. Dynamo troubles : . ) : Troubles and their remedies

As adjustments on lacquer-sealed nut (g in figure page 9) and contact springs of
regulator-cutout would invalidate guarantee claims, such jobs should only be Probable faulls Remedy -
done in a “Noris” workshop or in cases of emergency a specialist for electrical :
equipment ought fo be entrusted with them.

a) Charge indicating lamp does not

Chedd fd extinguish.
n : S
) ¢ ) ng ot €y nﬂ.a ) : s Brushes not bearing upon commu- Adijust brush springs, replace worn
Switch on full lighting, actuate electric horn. tator or sticking in their holders, brushes. If a brush is inclined to slick,
ta I g . . it from its hold d clean it
With horn in action, lighting may only drop slightly. Otherwise battery must be given a Ly e T e e A NESIOAN IR
A s : sides to get it working.
refreshing charge from an independent electrical supply. i . : "
: £ 2 s < Commutater fouled or oily, Clean commutator with a petrol-mois-
Install fully charged battery, let engine run up to 2500 r: p. m., cut in full lighting and dis- tened cloth. If dirt has accumulated in
- ———connect lead from battery { —) post. With cable removed lighting should increase shightly, - . _.__ ) - lols befween < tal !
d lower a bit when cable is replaced on battery () post. E ) B S R s} <80l DOTWESN SOMmUSial. seamenl. .
an 4 Y post. wipe it out with o wooden stick.
If lighting reacts contrarily, dynamo cutput is insufficient and hexagen adjusting nut {a) faail : ;
* i ; tor contacts dirty, Clean contacts (b, see fi 9lb
on lower end of voltage regulator spring must be tightened slightly not more than one AgRlanEomaETueIY ar conlacks (b, ses figure. page 7] by

inserfing a proper, thin steel strip bet-
twelfth of a turn (see figure page 9). : ween them and moving it back and

: forth. Under no circumstances file these
Testing of lighting equipment with ammefer:

: ) . contacts,
Use ammeler of the centre zero type. Install fully charged motorcycle battery. Interpolate M_m.m i.:%ﬁm mn._”_,_ﬂn_ Smn__n_ s_mam_:m _MJ the .mM._m “:mc_n:o: B M_.__Mummm_ m_o ﬂrH
ammeler in lead between battery [~ ) post and earth (see wiring diagram). Thereupon cut : nq_:n_mm Y pole-shas edgesi m”,___: .“nmrn_q_m mxvn“.,_ma : ___._m_._ ? m.”cA
in main driving light for a moment and ascertain direction of indication. The noted direc- . mwo g .H,.u A ﬂmu ace coils In
tion means “discharge”, whereas contrary direction would indicate “charge”. - sama.posiicn a3 orgmally.

Defective armature winding. Replace armature.
Electrical m.acmvimsn 03_._.*.. - . X ~ Electrical Equipment Group
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"Probable faults

Remedy

b) Charge indicating lamp burns dimly
during operation (a very slight glo-
wing, specially with lighting cut-in is
unimportant and will disappear with
battery given full recharge).

Battery discharged or defeclive,
Loose cable connections,

Dirly or rough contact points of vol-
tage regulator,

¢} Charge indicating lamp glows brigh-
tly and burns out or electrolyte boils
over (battery overheated), so bulbs
burn out frequently:
Voltage regulatornot functioning due
to foreign matters, particularly chips
collected in air gap (c) between arma-
ture and winding core or between ar-'
mature and body (see figure poge 7),
Voltage regulator not functioning
due to loose earth connection (e),

Regulator contact points excessively
charred, S-shaped contact spring not
functioning, battery connected incor-
rectlly (+ post to earth, dynamo
poling has changed).

d) Charge indicating lamp lighting at
regular intervals, Probable cause:
Some of the electric leads are shorted.

Electrical Equipment Group
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Give batfery a refreshing charge from
an independent elecirical supply or
replace it.

jm_r__m_._ cable terminal screws on en-
gine, headlamp and battery, clean’
earth connection on battery.

Disconnect baitery, clean confacts (b
and f on figure page 9) by inserting a
proper, thin steel strip between them
and moving it back and forth. Under
no circumstances file these contacts.

Wipe out foreign matters with o sfiff,
smooth cartoon strip.

Loosen earth terminal fixings screw ()
(see figure page 9) of voltage regulator
slightly and refightenit.

Connect battery correctly, (~] post to
earth, depress regulator armature (a}
for an instant slightly to ensure proper
poling of dynamo. If voltage regulator
has been replaced, also depress arma-
ture (a) of the new_regulator slightly for
a moment (see figure page 9). These
operations must be carried outwith dy-
namo stationary.

First cut out lighting with ignition key
inserted in middle position. If the
trouble still exists, check if ‘any of the
following leads are shorted: Dynamo
51 to headlamp 51, headlamp 15/54 to
neutral light and electric horn. If no
faultwas found there, first inspect leads
to tail lamp and side car, then leads to
parking lamp and headlomp. If, after
having examined these leads, the couse
of the trouble cannot yet be defected,
switch on headlamp and inspect leads
to Bilux lamp and lamp itself.

Probable faults Remedy

e) Headlamp light fickering or extin-
guishing temporarily.
Cable is broken or some terminal

has become loose, Bilux lomp defec-
tive, dip switch defeclive.

Locate source of trouble by shaking or
stightly pulling the various cables. Check
Bilux lamp and dip switch. Replace defec-
tive parts, tighten loose terminals.

Baltery is damaged. Breakage of plates can eosily be ascer-

tained by slightly pulling ond pressing
battery posts. Replace battery.

Testing of armature (removed from dynamo frame)

1. Insulation against earth. For testing procedure either use direct (continuous) or alter-
nafing current of 100 to 500 volts. Insert incandescent lamps (do not use semi-incandescent
lamps) of corresponding voltage capacity in charging circuit.

Check with test lamps and test peints from the commutator to the armature lamination
.mosm test point is ploced upon commutator, the other one upen lamination). Correct
insulation against earth (ground} is indicated by failure of the incandescent lamps to light.

2. Shorted armature coil. A shorted coil can only be ascertained by medns of highly

developed festing devices (growler, elc.} or of a sound detector. Mo armature coil is shor-
ted if detector remains silent. )

3. O_..,.m_..-nm_.nnzmm armature. An cpen-circuited armature is easily detectable, since this
condition produces badly burned commutator bars.

Testing of fields in dynamo frame (armature is removed)

Connect (- post of a 6-volt battery through inserted ammeter to lerminal 61 on dynamo
frame and battery (~) post with crankcase earth point. Field coils are in order if ammeter
shows charge reading 1.6 amperes ond if a piece of soft iron (screwdriver) used for
touching the various poles is affracted to each of the 4 pole shoes with the same grade of
efficiency. _

1. Resistance coil (field coil with 4 cable ends} is in order if slightly depressed regulator
armature couses ammeter to lower charge reading a bit. It is defect when ammeter does
not show any reading.

.N. Tension leakage to ground. Ammeter reading exceeds 1.6 amperes by far or ammeter
indication increases greatly with regulator armoture depressed.

3. Shorted coil. Ammeter reading exceeds 1.6 omperes slighily.

4. Open-circuited fleld coil. Ammeler shows charge reading only with _.mmc_awom arma-
ture depressed in as far os resistance coil is not defective, too.

Before removing the used field coils to change them for new ones, mark pole shoes to make
certain that they are replaced in same position as originally. .

Electrical Equipment Group
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Lubrication Chart




Lubrication Chart for BMW R 25 and R 25/2

Servicing jobs Miles ) . thereafter
{The numberals correspond ru.:.o Iubrication m m m m m m m m m every
points in the illustrations.) — T O miles
,w Change oil in engine — quantily required
1.25 litres = 2.6 U5, pints =22 Imp. pints . x % x x x x x x x 1,000
il should reach to lop mark on dip stick
"2) Check ol level in transmission and replenish
oil in transmission until oil level reaches the
lower threads of level u_cm :o_w .... R T A ® 1,000
Change oil_in tronsmission, filling quantity E
approx. 0.65 litres = 1.3U. S, pints = 1. Imp.
PiItS . . . e o e e e e e e e e x x 6,000
_lw[l_ Grease right and lefl rear wheel suspension ' X % x x 1,000
: |
H Clean hubs of disassembled wheels and fill '
with new grease . . . . . . . . . . % % 3,000
Check oil level in rear wheel drive ond re- .
plenish unfil oil level reachesthe lower threads __ v !
of level plug hele . . . . . . . . . Txloix oxix % ox x 1,000
Change oil in rear wheel drive, filing quan- | ;
tity approx. 125 c. c. = 025 U. S, pint = 02} !
Imp- P o rare e e T P _ o= 6,000
@ After repairing refill 150 to 170 c. c. = 0.3~ ol 1
035 U. m pint = 0.25 - 0.2 Imp. pint engine . | } —
@il in each prong of front forks . . . . . I FiE 6,000
-, P £ ' .
@ Oil all joints of braking mechanism . , xix x'x:ix x x x x 1,000
H I 1
LR
@ Grease universal joint of propeller shaft . ! X X'xXfx X x %X X 1,000
_H@ Cil clutch operating lever on gear box ” x x x'x x x'x x, ° 1,000
@ Grease twist grip throttle . . . . . . _ x”a.x_x XiX:% X- 1,000
@annun.ﬁarn_uomn_ ....... as ] “,xmx_x_x Xik . X x4 1,000
: von _ o |
@ Grease saddle bearing . . . . . el mim u E{X.K X X K| 1,000
" Grecse side car . U UL 0T S TR m._.w. Txhex %0 T T 0T
Remaorks:

Legend of different above symbals:

Engine oil *) engine, fransmission and front forks:  summer SAE 40
O . winter  SAE 20

D Rear whael drive lubricating oil 7)

._H_ Lubricating grease °)

SAE 90

") Only vse service-proven lubricants, they praserve the useful lifs of tha motorcycls

eonsiderably.

Our BMW agents will gladly recommend [ob-fested lubricents.
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Lubrication Chart for right side of motorcycle

Lubrication Chart Group
3

AR TA R




