12 Electrical System-Engine

Specifications .

12 11 004 Adjustment of |gn|t|on t|m|ng
060 Removal and fitting of distributor
109 Checking of distributor rotor
141 Replacement of contact breakers
572 Overhaul of distributor

Distributor — trouble shooting .

12 12 011 Replacement of spark plugs

12 13011 Replacement of coil .. .
051 Replacement of coil primary resistor

12 31 019 Quick check of alternator and regulator
020 Removal and fitting of alternator
303 Replacement of V-belt

361 Replacement of joint bush in tlghtemng belt

602 Overhaul of alternator .
12 32 000 Removal and fitting of voltage regulator
Alternator — trouble shooting .
12 41 009 Checking of starter in car

020 Removal and fitting of starter

513 Disassembly and assembly of starter

551 Replacement of carbon brushes

602 Overhaul of starter

701 Replacement of exciter wmdmg
Starter — trouble shooting
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12 11 004 Setting ignition timing

A) Dwell angle

Before the ignition timing can be accurately set it is
essential that the contact breaker points be in good
condition and the dwell angle (S) correctly adjusted.

-
Remove distributor cap.
Connect dwell angle tester.
Turn engine with starter.
Set dwell angle') to lowest value by turning the
contact carrier.

|
B) Ignition timing
Pull vacuum hose from vacuum unit.
Increase engine speed') at operating temperature.
Note: When setting of ignition timing has been
completed set idling speed 13 00 004.

L
Increase engine speed') on 2002 Tl at operating
temperature.
After timing ignition, retighten adjusting screw.

|

1) See Technical Data.
9.7. Modification




121172

Increase engine speed') on the 2002 tii by the
adjustment screw (1). Engine must be at operating
temperature.

When setting of ignition timing has been completed,
set idling speed').

Dwell angle indicator must be switched off.
Illuminate ball mark on flywheel with ignition light
pistol.

Slacken distributor and turn until centre of ball is
visible at edge of inspection hole.

12 11 060 Removing and fitting distributor

Remove distributor cap.

Pull lead off terminal 1.

Pull off vacuum pipe.

Set piston in No. 1 cylinder to TDC, i.e. notch on

distributor rotor lines up with notch on distributor body.
Unscrew clamp screw, pull out the distributor.

Fitting instruction: Turn distributor rotor approx.
3.5cm (1.4”) (A) anti-clockwise from the notch.
Insert distributor drive in camshaft drive.

1) See technical data



12 11 109 Checking distributor rotor

Check resistance of distributor rotor
Resistance of suppressed distributor rotor is approx.

5000 Ohm.
=]

12 11 141 Replacing breaker contacts

Inspection of surface condition of contacts.

1 permissible,
2 not permissible, must be replaced.

Remove flat plug (1).

Unscrew screw (2).

Lift out breaker contacts.

Fitting instruction: Clean grease from new contacts.
Saturate felt (3) with engine oil.

Lubricate cam and follower (4) on contact breaker
arm with Bosch Ft 1 v 4 grease.

Set ignition timing 12 11 004.

12 11 572 Overhauling distributor

Remove vacuum unit.
Remove contact breaker plate.

9.70
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12—11/4

Force cam upwards with two screwdrivers until
retaining ring springs out of groove.

Note: Do not pull out the grease felt, or the retaining
ring underneath will spring out.

Drill out grooved dowel pin. — 3 mm dia. drill (0.118")
i ]

Remove distributor shaft with centrifugal weights
and cam.
Fitting instruction:
1 Thrust washer
2 Insulating washer
Check bearing bushes and replace if necessary.

Detach springs (2), withdraw grease felt (3),

retaining ring (4), washer (5) and cam.

Remove clips (6) and centrifugal weights (7).

Fitting instruction: Lubricate cam with engine cil and
centrifugal weights with Bosch Ft 1v22 grease when
fitting. If holder or springs have been replaced,

check centrifugal advance curve on distributor test
bench and adjust if necessary.



—

Trouble shooting on distributor

Fault

Cause 1)

Remedy

Engine does not start or
cuts out.

Breaker contacts burnt
or dirty.

Renew breaker contacts

Engine runs unevenly and
cuts out.

Tracking in distributor
cap.

Clean distributor cap,
renew if necessary.

Engine cuts out at part
throttle.

Defective resistor suppressor in
distributor rotor.

Renew distributor rotor.

Engine performance decreases.

Dwell angle incorrect.
Contact clearance is not the same
on all cams. Uneven wear of cam.

Adjust dwell angle.
Renew distributor cam.

Engine cuts out — generation
of noise.

Contact breaker plate on
distributors with vacuum control
displaced.

Renew contact breaker plate
or distributor if necessary

Engine does not accelerate.

No centrifugal advance —
cam sized up on shaft or rusted.

Free distributor cam on shaft,
renew if necessary.

Engine starts and cuts out.

Break or short-circuit in condenser

Renew condenser.

Engine cuts out — high fuel
consumption.

Defective HT lead.
Defective spark plug connector.
Defective resistor suppressors.

Renew HT lead.
Renew spark plug connector
Renew resistor suppressors

1) Determine with BMW Program Engine Test 11 00 009

9.70
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12 12 011 Replacement of spark plugs

Pull off spark plug leads.
Screw out spark plugs.

Note when fitting: Coat thread with graphite grease or
similar substance.

Note firing order.

Important: Note modification of combustion chamber
of two-litre engines. Modification is marked on
cylinder E12.

Due to this modification, the thermal values') of the
spark plugs have also been changed.

Always use air surface gap spark plugs for injecton
engines (B).

1) see Specifications
10.73 Addition
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12 13 011 Replacement of coil

Detect coil error; Program Test cf. 11 00 009.
Pull ignition cable (1) and cables (2) and (3) off coil.
Note when fitting: Terminal 15 — green cable

1 —black cable

With rev counter connected:
1 —black cable

Remove coil from wheel arch.

Note when fitting: Note mark on coil').

If the engine does not start properly, a
high-performance coil with primary resistor can be
fitted subsequently.

1 high-perforance coil

primary resistor

Il

relay
fuse No. 11
= starter

a s WwN
Il

0,75 SW 189

25 5W 32—/,

') see Specifications ’ .
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12 13 051 Replacement of coil primary resistor

Pull cables (1) and (2) off primary resistor.
Note when fitting:

cable (1), green, comes from relay terminal 30
cable (2), green and red, leads to coil terminal 15
Remove primary resistor.

Important: Push safety catch (3) between support
bracket and fasten with bolt.



12 31 019 Quick check of alternator and regulator

Carry out this check only if the telltale remains on
permanently while the engine is running.

Stop engine and pull multiple plug off regulator.

Using a piece of wire as a bridge, connect flat plug of
blue cable (D +/61) to flat plug of black cable (DF).

Start engine and run at a speed of approx. 1000 rpm.

If the battery charge telltale goes off immediately, the
alternator is defective.

If the battery charge telltale glows slightly or remains
on without fading, overhaul alternator.

12 31 020 Removal and fitting of alternator

General:

Important: Disconnect wires and cables between
battery, alternator and regulator only when engine is
not running.

If the battery is charged while in the car, always
disconnect the plus and minus cables from the battery.

When using electric arc welding equipment, connect
the earth treminal of the welder directly to the part of
the car being welded.

Disconnect minus cable from battery.
Pull off multiple plug.
Disconnect cable from alternator.

Brown: earth

Red: B+

On tii, remove battery and stabilizer bar as well
cf. 31 35 000.

Unscrew fastening bolts on tightening belt and
suspension.

Take out alternator.

Note when fitting: The V-belt must be tensioned in such
a way that it can be pressed in by 5 =~ 10 mm (approx.

0.2 +0.4").
|

12 31 303 Replacement of V-belt

Unscrew bolt (1) and remove V-belt (2).

Note when fitting: Tighten V-belt.
The V-belt must be tensioned in such a way that it can
be pressed in by 5 =~ 10 mm (approx. 0.2 =+ 0.4").
Note lenght of V-belt').

=3

1) see Specifications
10.73 Alteration
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12 31 361 Replacement of joint bush in
tightening belt

Unscrew nut (1) and bolt (2).
Remove tightening belt (3).

Important: In the region of the gearbox cover, the
tightening belt is curved slightly to the back.

Note when fitting: Tension V-belt.
L]

Fitin joint bush (4) and spacer sleeve (5).
To make fitting easier, coat joint bush with glycerin.

12 31 602 Overhaul of alternator

(A) Replace carbon brushes.
Unscrew bolts.

Remove rotor.

Note when fitting: The diode carrier is located in the
upper half.

Fit corrugated disc in front of grooved ball bearing.
Check collector rings.



Remove diode carrier.
Pull of connection cable plug.
Unscrew fastening bolts for carbon brush support.

Remove carbon brushes by soldering and solder on
again after completion of work.
Note when fitting: Do not allow rosin-core solder to
flow onto copper-standed wire.

Push up carbon brushes and secure.

Assemble alternator.
Press carbon brushes onto collector rings.

10.73 Alteration 12—31/3



(B) Replacement of grooved bearing

Block cooling fan disc so that it cannot rotate and
remove.

Take out disc spring.

Remove spacer ring (1).
Force out rotor (2).
Unscrew support plate (3).

Press grooved bearing (4) out of bearing support (5). —_
Note when fitting: Coat grooved bearing with Ft 1 v 34

grease.

The open end of the bearing must face towards the

rotor.

Push runner (6) over wire catch (7).

||

Pull grooved bearing off rotor.

Note when fitting: Use only C 3 bearing.

Coat grooved bearing with Ft 1 v 34 grease.

The open end of the bearing must face towards the

housing.

Insert corrugated disc into housing before fitting —
grooved bearing.

(C) Plus diodes
Unfasten diode carrier.
Disconnect cables (solder).

12—31/4



{a) Check diodes with a maximum of 24 volts.

(b) When + contacts housing, the inspection lamp
must not flash on.

Always replace all three diodes with diode carrier.

&
(D) Exciter diodes
Remove rotor.
Disconnect plus diodes, minus diodes and support
cable (solder).
Unfasten diode carrier.

@&

(a) Check diodes with a maximum of 24 volts.

{b) When + is brought into contact with the plug
connection, inspection lamp (P) must not flash on.

Note when fitting: Always replace all three diodes with
diode carrier.

{E) Minus diodes

Disconnect support cable and minus diodes (solder).
Pull off flat plug.

Disconnect diode carrier.

10.73 Alteration 12—31/5



Take out support.
(a) Check diodes with a maximum of 24 volts.

(b) When + is brought into contact with the housing,
the inspection lamp must flash on.

(c) Coatdiodes with silicon oil 63 v 2 and press
into a sleeve with an internal diameter of 17 mm
(0.6693") by using tool No. EFLJ 57/0.

(F) Remove support winding and check
Remove rotor.

Solder support cable off diode carrier.
Take out support.

(a) By appling 40 volts alternating current, check
support winding for earth contact.

(b) Check resistance between phase exits.
Should be 0.26 Ohm + 10%.
.|
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(G) Check jaw-type pole rotor
By applying 40 volts alternating current, check jaw-type
pole rotor removed from car whether it has earth
contact. (EFAW 84 testers).

&

Check exiter winding (Ohmmeter).
14V alternator = 4.0 Ohm + 10%.

For fitting collector rings in position, use EFAW 75 or
GDF 85 R 3 tailstock backrest.

Important: Minimum diameter of collector rings:
31.5mm (1.2402").

||
After fitting, checking collector rings for any out-of-
roundness. Max. permissible out-of-roundness:
0.03 mm (0.001181").

| |

10.73 Alteration
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12 32 000 Removing and fitting voltage
regulator

For Program Test, see page 11-00/6.

If no program tester is available:

Battery voltage must be up to specification.

A) Connect voltmeter between B + and earth (ground).
At 2000 rev/min, reading should be 13.5 ... 14.6 V.
Regulator is faulty if reading is over 14.6 V.

If voltmeter shows no reading with engine stopped or
running, the carbon brushes may be too short or there
may be an open circuit in the regulator.

B

B) Connect D + and DF

Connect test lamp to battery + and to lead between D

+ and DF.

1. Alternator is in good working order if test lamp
burns brightly with engine stopped and goes out
when the engine is running.

B) 2. If the bulb still glows, the stator winding or diodes

are faulty.
|
Pull off multi-pin plug.
Remove screws.
|

A Voltage regulator’) not suppressed, yellow adhesive
tape.
B Voltage regulator’) suppressed, white adhesive tape.
|

') See specifications
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Trouble shooting — alternator

Fault

Cause

Remedy

Alternator noisy

Defective ball bearing
V-belt defective
Belt pulley loose

Renew ball bearing
Renew V-belt
Tighten fixing nut

With engine running the telltale
lamp burns with half normal
intensity

V-belt loose
Poor contact at cable connector

Regulator defective

Carbon brushes defective

Rectifier diode is defective or has
short to earth

Stator has short to earth

Armature has partial short to earth

Tension V-belt

Check cable connections and cable
connector

Renew regulator

Renew carbon brushes

Renew rectifier diode

Renew stator
Renew armature

Heavy gas formation in battery

Poor contact between regulator and
alternator
Regulator defective

Check cable connections on
regulator and alternator
Renew regulator

With engine running the telltale
lamp burns with half or full intensity

V-belt loose

Regulator defective

Break or short-circuit in supply lines
Carbon brushes defective

Armature winding defective

Exciter circuit broken

Diodes or diode carrier defective

Lead D+/61 has short to earth

Tension V-belt

Renew regulator

Check cable connections and cables
Renew carbon brushes

Renew armature winding

Check cable connections

Check diodes or diode carrier renew if
necessary

Rectify short or renew lead

Telltale lamp does not light up when
engine is running

Telltale lamp bulb blown
Lead 61 broken

Install a new 4 Watt bulb
Repair break

Telltale lamp does not light up with
engine stopped and ignition switched
on.

Telltale lamp bulb blown
Battery flat

Battery faulty

Loose or damaged lead

Faulty regulator
Short-circuited positive diode in
alternator

Carbon brushes worn
Corrosion on sliprings, open circuit
1n rotor winding

Install a new 4 Watt bulb

Recharge battery

Renew battery

Renew lead or reconnect to terminal
Renew regulator

Detach charging lead at once to avoid
discharge when at a standstill; have
alternator reconditioned

Renew carbon brushes

Have alternator reconditioned

9.75 Alteration
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12 41 009 Checking starter motor in vehicle
— with motor tester — 1

Can only be carried out on starter test bench in the g e e
case of automatic transmission.

To carry out check, engage 4th gear and depress.
foot brake.

r

Operate starter for 2 = 3 seconds, starting voltage
must not drop below 8 Volt under load and must be the
same with Voltmeter circuits 1 and 2, otherwise there
is a poor earth connection on the motor or battery.

Read off curren consumption’) on ammeter at the

SRR L e

same time. ¥
1

A s T T
12 41 020 Removing and fitting starter motor
Disconnect negative terminal from battery and plug
connections and supply cables from starter.
Remove starter motor from flange.

[

12 41 513 Stripping and assembling staiter imotor

Unscrew cables to exciter winding.
Remove solenoid switch.

Detach engaging lever.

Remove dustcap (1).

Remove lock washer (2), shims (3) and gasket (4).
Unscrew pole casing bolts (5).

Pull off cap (6).

Fitting instruction: Set axial play of armature to
0.1 = 0.15 mm (0.0039 = 0.0059").

Check commutator bearing.

1) See Technical data.
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Lift out positive brushes and remove brush support
plate.

Separate pole casing from drive bearing.

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

Push thrust ring (1) backwards.
Lift out retaining ring (2).
Pull off starter gear.

Fitting instruction: Coat coarse thread and starting
ring with Bosch Ft 2 v 3 silicon lubricant.

Pull thrust ring over the retaining ring.
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12 41 551 Renewing carbon brushes

Unsolder and solder carbon brushes on the the exciter
winding and on brush support plate.

Fitting instruction: Washer (1) on armature, insulating
washer (2).

12 41 602 Overhauling starter motor

Check armature and field coil — test lamp 220 Volt —
Scan commutator and armature stampings with

testing points.

The lamp lights up in the case of an earth short-circuit
—renew armature.

Wire ammeter (60 Amp range) into circuit and scan
commutator briefly from bar to bar.

Test voltage 2 <+ 4.

The deflection on the instrument should be the same
between the individual bars.

Large variations indicate a break.
Renew armature if it has a break.

]
Check exciter winding for earth contact.
Visual inspection.
Renew burnt or charred windings.

|

9.70
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Finely skim commutator.
Diameter of commutator (A) must not be less
than 33 mm (1.301in.).

Undercut commutator bars.
Insulation should be 0.5 mm (0.02")
deeper than the bars.

Press out worn bush.
Fitting instruction: Before fitting, soak new bush in
engine oil for at least 1/2 hour and press in flush.

12 41 701 Renewing exciter winding
— Starter stripped —

Mark pole shoes so that the same position can be
achieved when assembling. Unscrew four pole screws.
Take pole shoes and exciter winding out of pole casing.
Fitting instruction: Before finally tightening pole
screws, align pole shoes exactly parallel to the
longitudinal axis.

Position paper insulating strip between exciter winding
and pole casing.



Trouble shooting — starter motor

Fault

Cause

Remedy

Starter motor does not turn
when ignition/starter
is switched on

Switch on lights:

a) Lights do not go on
Battery flat,
battery circuit broken

a)

Measure battery voltage
Charge battery
Check cable connections

b) Lights go on, become slowly b) Charge battery
dimmer when starter is operated
Battery flat
c) Lights go on, but go out again c) Clean battery terminals on earth
immediately starter is operated connection on body
Battery terminals or earth
connection on body oxidized
d) Lights normal. Bridge terminals d) Renew ignition switch, rectify
50 and 30 on starter. Starter motor break
turns. Ignition switch defective or
break in the lines
e) Lights normal. Solenoid functions, e) Renew solenoid switch
starter motor does not turn. Make
bridge with appropriate cable from
battery positive terminal to terminal
30 on starter.
Starter motor turns.
Solenoid contacts dirty or charred
Starter motor does not turn when a) Carbon brushes too short a) Renew carbon brushes
cable is run direct from battery b) Carbon brushes jammed b) Free carbon brushes
positive terminal to terminal 30 c) Too little pressure on carbon brushes ¢) Renew compression springs
Starter motor turns too slowly, a) Commutator dirty a) Clean commutator
does not turn engine b) Armature or exciter winding b) Repair starter motor
defective
Starter motor turns at half speed, a) Drive pinion defective a) Renew drive pinion
engine remains stationary or only b) Ring gear defective b) Renew flywheet
turns in jerks c) Drive pinion does not disengage c) Repair starter motor
Coarse thread dirty or damaged
Starter pinion not engaging. Starter a) Pinion extremely dirty a) Clean pinion bearing
motor spins at high speed b) Faulty coil spring in solenoid b) Renew solenoid switch
switch
c) Flywheel gear ring c) Renew gear ring
severely damaged
Starter pinion engages, but starter a) Roller freewheel in drive pinion is a) Renew drive pinion

motor still does not turn engine
over

slipping

9.75 Alteration
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