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Introduction

This repair manual will help you to perform all the main maintenance and repair work correctly and efficient-
ly. It should be consulted regularly by workshop personnel as an addition to the practical and theoretical

knowledge obtained in Training School courses. It is a contribution towards achieving even higher Service
quality.

A new issue of this repair manual will be published if amendments or additions (supplements) are needed.

The latest issue date is shown in the header of the microfiche. Microfiches rendered invalid by the new issue
should be destroyed without delay.

All information in both text and illustrations refers to motorcycles in standard condition or with Original BMW
accessories installed, and not to motorcycles which have been modified in any way to depart from the
manufacturer's specification.

® The repair manual is structured in the logical sequence of the work to be performed: Removal, Disman-
ting, Repair, Assembly, Installation.

® [he entire contents are divided into individual chapters, corresponding to the Construction Groups.

15k = 16
| vou -~
[ Chapter] | Page number within chapter |

® The work to be performed during an Inspection is listed in Chapter “00”. The various Inspection routines
are numbered |, Il, [ll and IV. This numbering is repeated in the work descriptions which follow, so that
work can take place without interruption.

® Use of the BMW special tools needed for certain tasks is described in the work instructions.

® RHeferences to a different page or chapter take the form of an arrow with chapter number and page
number, e.g. (=11.10).

® |7 aclivities are restricted to specific models, years of manufacture or technical specification, this is stat-
ed at the beginning of the line in square brackets, e.g.[MY 97/ST].

MY 97  Revised F 650 model for the 1997 model year

ST F 650 ST

CH Switzerland

USA United States of America

SZ Special accessories, e.g. [lowered suspension]

If the need arises, repair instructions are also issued in the form of Service Information. This information is
of course incorporated into the next issue of the repair manual. As an additional source of information, you
are recommended to consult the Electronic Parts Catalogue (EPC), which is fully illustrated.

BMW AG Motorcycle Division
After Sales

© Published by: BMW AG Motorcycle Division
Hufelandstr. 6
80937 Munich, Germany

All rights reserved. Not to be reprinted, translated or duplicated either wholly or in part without prior written
permission.

Errors and omissions excepted; subject to technical amendment.

Printed in Germany
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Table of operating fluids

Item

Use

Order number | Quantity

Lubricant

Optimoly MP 3

Optimoly TA

High-perfarmance lubricating paste

H}gh-temperature assembly paste

'Retinax EP2

(Taper) roller bearing grease

07 559 062 476| 100 g tube
18 21 9 062 599| 100 g tube

83 23 9 407 845 100 g tube

Contact spray

Contact spray

81 22 9 400 208| 300 ml aerosol ..

Chain spray

Chain lubrication

/2602 316 676| 50 ml spray
(2602 316 667 300 ml spray

Sealants

Three-Bond 1209

Surface sealant

07 68 9 062 376| 30 g tube

Adhesives and retaining
agents

| octite 648

| Structural adhesive, ultra-high Speedl

07 58 9067 732 5 g bottle

Loctite 243

Thread retainer, medium-strength

07 58 9 056 031 10 m! bottle

| octite 270

Thread retainer, strong

81229400 086 10 ml bottle

Cleaner

Brake cleaner

Brake cleaner

81229407 704| 600 ml aerosol

Testing agent

Penetrant MR 68

— s=x — = s =

MR 70 developer

I ; I : i
| Crack testing agent for aluminium
‘ nousings

Crack testing agent for aluminium
housings

Installation aids

81 22 8 407 494| 500 ml spray

81228 407 495| 500 ml| spray

BMW cooling spray

| Cooling components before
| assembly

83 199 407 /62| 300 ml| aerosol
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Tightening torques

Loctite 243)

Pressure plate

Clutch cover

Loctite 243)

Model F 650 F 650 /97 F 650 ST
Connection Nm
11 Engine
Freewheel 10 10 10
Qil pump cover 6 6 6
(with (with (with
Loctite 243) Loctite 243) L octite 243)
Oil pressure valve 24 24 24
Qil retaining valve 24 24 24
Engine block 10 10 10
Double drive gear on crankshaft 180 180 180
(with (with (with
Loctite 243) Loctite 243) Loctite 243)
| Driver 140 140 140
(with (with (with

L octite 243)

10

10

10

10

10 10
Magnet hub 180 180 180
(with (with (With
Loctite 243) Loctite 243) Loctite 243)
| Signal transmitter S | 8 8 _
| lgnition cover 10 10 TG
Cylinder base 10 10 10
Shouldered nuts for cylinder head 50 50 50
Shouldered studs for cylinder head 28 _ 28 28
Machine screws (chaincase) 10 i3l 10
Camshaft mount 10 10 10
Chain sprockets to camshafts 50 50 50
(with (with (with
L octite 648) Loctite 648) Loctite 648)
Chain guide to camshaft mount 10 10 10
(with (with (with
Loctite 243) Loctite 243) Loctite 243)
Ihreaded connection for chain tensioner 40 40 40
Three-Bond Three-Bond Three-Bond
1209 1209 1209
Cylinder head cover 10 10 10
Machine screw (hole for locating pin) 24 24 24
Pressure retaining valve 24 24 24
Qil filter cover 10 10 10
Oil pressure switch 15 e 15
Qil tank drain screw 10 10 10
Engine oll drain plug 40 40 40
Spark plug 20 20 20

00.4

Model F 650 F 650 /97 F 650 ST
Connection Nm
12 Engine electrics
Magnet hub 180 1180 180
(with (with (with
Loctite 243) Loctite 243) Loctite 243)
Magnet wheel to hub 10 10 ik _
(with (with (with
Loctite 648) | Loctite 648) Loctite 648)
Freewheel cover to hub 10 110 | 10
(with (with (with
Loctite 648) Loctite 648) Loctite 648)
Signal transmitter 8 8 | 8
Engine block cover, left/right 10 10 10
Starter motor to engine block } 10 10 10
13 Fuel preparation and control
Air intake connection to cylinder head } 10 10 10
|
16 Fuel tank and lines
Fuel tap i T i
17 Radiator
|
| Left engine block cover to engine block 10 10 10
| Water pump cover 10 10 10
| Water pump drain screw 10 | 10 10
(with (with (with
| Loctite 243) Loctite 243) Loctite 243)
Thermostat housing to cylinder head 6 | 6 6
Thermostat cover 6 6 6
Temperature sensor in thermostat cover 15 15 57
Thermo-switch in thermostat housing 39 i 90 a8
18 Exhaust system
Cover to silencer (muffler) 12 ' |2 12
| Exhaust manifold to cylinder head 10 1 10 10
Screw plug for CO measurement 10 5 10 10
Optimoly TA | Optimoly TA Optimoly TA
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Model F 650 F 650 /97 F 650 ST
Connection Nm
21 Clutch
Driver 140 140 140
(with (with (with
| octite 243) Loctite 243) Loctite 243)
Pressure plate 10 10 10
Engine block cover, left 10 10 10
Drive chain
Chain sprocket cover 5 ® 5}
Chain sprocket to chain sprocket mount 25 25 25
Quick-release shaft nut 100 100 100
Chain stop pulley | 25 25 25
Pulley to frame 25 25 25
31 Front fork
| Screw plug 25 25 | 25
Qil drain plug 6 6 6
D_amper retaining screw 20 | 20 20
Clamp scre-w, upper fork bridge 25 ?_25 25
Clamp screw, lower fork bridge 25 25 25
Slotted nut z_erc:r play zero play Zero play
Locknut at upper fork bridge 100 100 1100 i
Reinforcement at slider tube 8 | 8 | 8
Shouldered screw for cover 12 1[2 12
32 Steering
Clamp screws at combined switch 5 5 &
Clamp screws at clutch lever fitting 12 12 12
Clamp screws at brake lever fitting 2 12 2
| Brake line 7 T 7
Clamp screws at handlebar mount 25 29 25
Nuts at handlebar mount 10 10 10
Locknuts at handlebar mount 40 40 40
Slotted nut zero play Zero play Zero play
Locknut at steering bearing 100 100 100
Clamp screws at fork bridge 05 |25 o5

00.6

Model F 650 F 650 /97 F 650 ST

Connection Nm

33 Rear wheel drive

Suspension strut to frame 50 50 50

Suspension strut to angled lever 30 30 30

Adjuster to frame 25 25 29

Swinging fork pivot shaft 100 100 100

Pull rod to swinging fork 50 50 50

Pull rod to angled lever 80 80 80

Angled lever to frame 50 50 50
34 Brakes

Alr guide for brake caliper 2 2 2
Bleed screw 2 2 2
Brake caliper at fork slider tut:;e 50 50 50
Brake line to brake caliper 7 7 | T
Eake nose at handbrake cylinder i i 7
Brake line at master cylinder : 7 7 [
_Brake disc to front wheel | 12 12 12
_B_rake disc to rear wheel o 12 i 12
Brake pedal to frame 25 25 25

Shell Shell Shell
| Retinax EP2 Retinax EP2 Retinax EP2

Brake master cylinder to frame 1_2 12 | e
Locknut for adjusting screw, foot brake cylinder 112 e 12
36 Wheels and tyres

Clamp nut, front quick-release axle 12 12 12
Threaded connection, front quick-release

axle 80 80 80
Threaded connection, rear quick-release

axle 100 100 100
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Model E 650 F 650 /97 F 650 ST Key to maintenance intervals
Connection Nm
— Inspection at 1,000 km (600 miles) |
- BMW Service at 10,000 km (6,000 miles) Il
46 Frame — BMW Inspection at 20,000 km
(12,000 miles) 11
Number plate holder to frame 5 5 5 — Annual Service IV
Rear mudguard to frame 7 7 i
Rear mudguard to air cleaner housing 3 3 3 Note:
_ Before maintenance work commences, install an
Regulator to rear mudguard 5 o 5 auxiliary stand‘, BMW No. 00 1 530, if the motorcy-
Fairing support bracket to frame 12 12 12 cle inas no malleeniic) e
Main (centre) stand 50 50 50
Side (prop) stand 10 10 10
Locknut (side stand) 25 25 25
Front fairing holder at frame 12 2 2
Retaining bar for plug at fairing holder 3 3 3
Front footrest plate 50 50 50
Rear footrest plate 50 50 | 50
| uggage rack to frame 12 12 | 12
51 Equipment
Retaining screw for ignition swit:::!m-’steéring |
lock 25 25 | 25
Shear bolt up to shear up to shear | up to shear
point poInt point
Dualseat lock retaining screws 12 12 12
62 Instruments
-Gambined instrument to fairing holder | 8 i 8
Coolant thermometer hand-tight hand-tight hand-tight
Clock hand-tight hand-tight hand-tight
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Checking valve clearances
(Inspections I, I, 11I)

Remove dualseat.
Remove left and right cylinder head covers.
— Remove fuel tank.
(v 16.5), [MY 97/ST] (= 16.6)
Remove timing cover.
Remove the spark plugs.
Remove centre screw plug in magnet housing.
Turn crankshaft to top dead centre position with
an Allen key.

N

% FO00010

e Use feeler gauges to determine valve

clearances.
® Make a note of the valve clearances, or adjust

them if necessary.

00.10

Adjusting valve clearances

F110520

@ Note: .

Check for secure seating with Allen key.

’ F ® Remove Allen screw (1) in the oll return pipe sup-

port area, and prevent crankshaft from turning
with locating screw, BMW No. 11 6 570.
e Slacken off timing chain and secure in position.

e Before installing, check shim plate thickness with
a micrometer.

Note:

Install the exhaust camshaft before the inlet cam-
shaft.

Tighten the camshaft mounts from the inside out-
wards.

® |[nstallation takes place in the reverse order of re-
moval,

® Remember to remove the crankshaft locating
SCcrew.

Note: )

Always renew the screw plug sealing ring.

Clean the threads in the cylinder and on screw
plug (2), and apply Three Bond 1209 sealant.
Before assembling, press the chain tensioner back
slightly with a suitable tool, e.g. a needle.

F000030

& Caution:

The marks on the camshaft chain sprockets must be
aligned with the joint line on the camshaft mount.

® To adjust valve clearances, remove camshaft

mounts and camshafts.
e Take out the adjusting shim plates with pliers,
BMW No. 11 1 730, or blow them out with com-

pressed air.

® T[ension the timing chain.

Valve clearances:
Inlet/exhaust
e 0.10...0.15 mm (0.004...0.0086 in)

\' Tightening torques:

Cam S O St e e vy e 10 Nm
N B S N D S e S e - o ol 10 Nm
Machine screw (in locating pin hole)............. 24 Nm
Chain sprocket to camshaft .......ccooveveviviiinnn. 50 Nm
Chain guide to camshaft mount ................... 10 Nm

Threaded connection for chain tensioner ..... 40 Nm
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Renewing spark plugs Checking clutch play, adjusting if

necessary

(Inspections I, 11l) (Inspections I, I, 111)

d\! Tightening torque:
S el RS R S SR et BB e 20 Nm A

For spark plugs = see service data

Renewing air cleaner element

(Inspections I, 1)

® Remove dualseat.
® Remove left side fairing.

FOO0050

® Release lever (1) must be located on the splines
such that when it is pressed forward as far as the
release point, dimension “A" is obtained.

Dimension “A” ..cccooovnivee. 8. (S M (267, 295 iR

® Remove air cleaner housing cover and take off,
together with starter relay.

® J[ake out air cleaner element.

® Empty the drain pipe from the air cleaner hous-
ing.

e Pull out the end plug and allow oil which has
drained out to escape.

® (lean the air cleaner housing.

FO000060

E i e Adjust dimension “B” at adjusting screw (3) on
Note: the clutch handlebar lever.

Always renew the air cleaner element. ® | ock adjusting screw (3) with knurled nut (2).

® Assembly is performed in reverse order. Bimensiam™ B s, s 208 mimi(0 06, 0L iR

00.12

Engine oil change

(Inspections |, I, 11, 1V)

& l;;-:-lutiun: _

Note that it Is dangerous to run vehicle engines in an
enclosed space.

If the engine has suffered damage, clean the oil tank
and feed line with workshop cleaning materials and
then blow through with compressed air.

® Remove the centre section of the radiatar sur-
round.

FO00070
® Remove the oil drain plug (arrow) from the oil

tank (below the radiator).
® Remove the oil drain plug on the engine.

E-] Note:

Renew sealing rings on drain plugs.

- Clean the oil filter in the oil tank.
(vep 00.14)
- Renew the engine ol filter element.
~ (m= 00.14)
® Assembly is performed in reverse order.

& (;autiun:

Never add engine oil above the MAX mark.

® Add oll up to the MAX mark on the dipstick.

® Run the engine for one minute, then stop it,
check oil level again and add more oil if neces-
sary.

Operating fluids:

Brand-name HD oil, API classification SF, SG or SH;
suffix letters CD or CE are permitted; alternatively,
brand-name HD oil of CCMC classification G4 or
G9; suffix PD2 is permitted.

Engine oil content:
with filter

ChaNge ......... 2.1 1(3.70 Imp. pints/2.21 US quarts)

\'! Tightening torques:

B E=T g et = Inl o U] e I B 10 Nm
Encinesoil e e e e 40 Nm
00.13



Cleaning filter in oil tank Renewing engine oil filter

(Inspections |, 1, 1) (Inspections |, I, 11)

® Remove side fairing.
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® Detach the oll line at the filter stub pipe. ® [etach the oll filter cover.

® Unscrew the filter element and clean it with com-

pressed air. El
® Screw the filter back in and reconnect the oll line. Note:
Check condition of O-ring and renew if necessary.
Coat the new filter element lightly with oil.

® Renew the filter element.
® Add engine oll.
[zm* OIC} 1 3}

\ﬁ. Tightening torque:

e e s e e e L 10 Nm

00.14

Renewing oil in telescopic fork
Regular/lowered suspension

(Inspection lil)

Note:

If the motorcycle has no main (centre) stand, use the
auxiliary stand, BMW No. 00 1 530.

e Place motorcycle on main stand.
® Relieve load on front wheel.
® Remove air guide for front brake caliper.

__ T T——— f‘ e
| AE- : N

Tt T
! - U R
| SR
N .

F320150 |

@ Warning:

Note that screw plugs (1) at left right are spring-
loaded.

® Remove screw plugs (1) at left and right.

F000320 | g

@ Note:

[lowered suspension only]

To avoid damage, use a protective apron for the
tank, BMW No. 16 1 600.

e [lowered suspension only]
Take off the handlebar.
(b 32.7)

e

FO00330

Remove oil drain plugs (2).

Allow oil to flow out completely.
Screw the oll drain plugs (2) back in.
Fill with specified quantity of oil.
Lightly oil thread of screw plug.

POS



& ;'.:au_tinn:

Examine O-rings on screw plugs for damage and re-
new If necessary.

® Screw the plugs back in and tighten them.

& ;autiun:

[lowered suspension only]
Tighten the front clamp screw at the handlebar
clamp first, then the rear one.

® [lowered suspension only]
Install the handlebar.
{m* 32‘?)

Oil content of each fixed fork tube

Regular suspension

(oil change)...... 0.60 | (1.06 Imp. pint/0.63 US quart)
Lowered suspension

(ol change)...... 0.651(1.14 Imp. pint/0.69 US quart)

Operating fluid:
Felescoplaionk ins s BMW telescopic fork ol

\ﬁ Tightening torque:

M P R D ) s vie o oo i e s oM 6 Nm
e 1 B L e A i e L O i 25 Nm
Handlebar clamp screws......... ST S R i 25 Nm

00.16

Checking coolant, restoring level if
necessary

(Inspections |, I, Ill)

Checking coolant Adding coolant

® Position the motorcycle vertically. ® Remove dualseat.
® Remove right side trim.

e -

(g

F170100/| | _ __ : _/ F000130

Note:

® Remove cap (1) from level equalising tank (2).

Check coolant level only when the engine is cold. & :
- Caution:

e Check coolant level through opening in rear Add or refill coolant only when engine is cold.
mudguara. Add coolant to level equalising tank only if a small
qguantity has been lost.
Wi IR EAY. . o et s s e T “FULL” Otherwise refill with coolant, (w=» 17.8).
Minimum level (B)..ocvovvveiiiiiiiiiiiiiiciainennn, AOWNE . TR T —= 7.

® Screw plug (1) back in.
® Assembly is performed in reverse order.

00.17









































































































































































































































































































































































































































































































