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Introduction

The repair manual microfilm is to assist you in performing the
necessary maintenance and repair work expertly and
correctly. It must be placed at the disposal of workshop
foremen and mechanics, and will complement the practical

and theoretical training offered by our Service training schools.

Specifications and adjusting values are shown on the
technical data and nominal value microfilms.

This repair manual microfilm is in reference to a standard
production car free from accident damage and not
subsequently modified in any way.

The group system has been adopted from the flat rate manual.

The job numbers used in the text are meant for use as cross
reference. They will frequently contain job procedures, which
must not be used for extension of the flat rates. They are only
provided to make the finding of repair procedures easier.

The individual page numbering, for example 32-6, means:
32 - main group
6 - page number (in ascending numerical order)

The special tools essential for correct repair work are
summarized on the special tool microfilm, Order number 01 99
9 699 422 Their use is illustrated in the descriptions of the
various repair jobs.

The removal work is described for each repair job in this
manual. If installation does not take place in the reverse order
of work, an “installation” note is provided.

In addition to the improvements supplied to you regularly in
the form of “Service Information”, you are recommended to
consult the parts microfilms for additional illustrated data.

BAYERISCHE MOTOREN WERKE AG
SERVICE DEPARTMENT

@ 1981 by Bayerische Motoren Werke AG, 80788 Munich, Germany;
Service Division
All rights reserved. Not to be reproduced wholly or in part without written permission.
Printed in Germany.
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GENERAL INFORMATION

LIFTING VEHICLE ON A LIFTING
PLATFORM

Before driving & car on the platform, make sure
that thore is sufficiont space (clearanco) be-
tween tha lifting platform and velricle (if apphi-
cable spoiler, splash guard, etc.),

Lifting platforms must conform with local and
national legislative measures conceming accident
pravantion and maintenance.

Arms of o lifting platform must always be
applied only on the reinforced points of the
frama mambears.

Front: Apply rubber block of lifting arm on
the front perpendicutar reinforcement of tha
frame member, which is also provided for
application of the car’s jeck.

Rear: Apply rubber block of lifting arm on
the rear porpandicular reinforcemant of the
frame membar, which is #lso provided for
application of the car’s jeck,

LIFTING VEHICLE ON A WORKSHOP
TROLLEY JACK

A workshop trolley jack may also only be applied
for ifting the vehicle on the same take-up points
described for the lifting platform

A suitable liner (rubber, wood or plastic) must
b used batween the jack and vehicle to avoed

damage to the undercoating, frame members
or floor plate.

Front Take-up Point

Rear Take-up Point



T

OWING Towing eyes front
Please conform with local and national legisla:
tive measures concerning the towing of vehicles
as applecable.

Turn the ignition key to position 1" to unlock
tha steering wheel and be able to use the turn
signals, horn and possibly windshield wipers.

Since the brake booster anly works with the
engine running, greater force will be required
on the brake pedal of cars with a brake booster
when the “engine is stopped!”.

The towing cable should be elastic to protect Tawing eye rear
the towing and towed vehicles. Consequently
only use plastic fiber cables or cables with

elastic links,

Cars with Automatic Transmession:
Selecror lever in "N,
Max. towing spead: 50 kmi'h (30 mph).

Max. towing distance: 40 to 50 kilometers
{25 1o 30 miles).

2800 107

If tha car has to be towed further than 50 km
(30 mites) add an extra liter |2 pints) of ATF
than the specified oil volume for automatics
or remove the propeller shaft.

After repairing the car it is absolutely essantial
to correct the ATF volume 1o the specified
amount.



00 -1

General Information

MNominal Service
00 DD 009 Pra-Delivary Inspection Repair Manuel | Specifications | Values Information Owenier's Manual | Important Instructions!
Check engine oil level (check for dilution of lubricating ail), Gr. DO + Use approved oil only!
replacing oil and oil filter if necessary oil change 524 1d

see below

Check saal of filler cap
Check coolant-hoses for leaks and correct routing Visual inspection
Check tightness of hose clamps
Check coolant level and antifreeze pratection correcting Gr. DD r Langterm antifreeze

if necessary

Check battery aced fevel, adding distilled water il necessary
Chack tightness of battery terminals

Chack spark plugs and replace or clean and adjust electrode gaps

Chack fuel lines, tank, tank cap and filter for tight fit and leaks
Check fuel injection parts for tight it or leaks

Check exhaust system for correct installation

Gr. 12

Gr. 12

and corrosion inhibitor

Wisual inspection

Visual inspection

Cauniont

524 1d:

When starting the enging
first time after an oil
change, push laver on
injecticnpump to “stap™
tarrow) until oil pressure
control light goes ofi.




00-2

Ganaral Information

Maminal Service
00 00 009 Pre-Delivery | nspection Repair Manuel | Specifications | Values Information Owner's Manual  |Important Instructions!
Check nuts and bolts of steering box, coupling, tie rods, Gr. 32/34 Check locks and
front axle for tightness, or presence of cotter pins cotter pins
Check power steering for leaks Visual inspection
Uss approved brake
fluids anly; tightening
torque
Check fluid jevel in tank tor hydraulic brake and clutch systems Gr. 34 Gr, 0D
Check connections and lines of brake system for leaks. damage Visual inspection
ar wrong routing
Check tirg condition, tire size and type as well as tire inflation Gr. 36 Gr, 36 +
pressure [also spare wheel)
Check wheel bolts for specified tightening torque Gr. 36

Check function of lights: parking lights, turn signals, tail lights,
stop lights, high and low beam headlights, side marker lights,
backup lightis), license plate lights, passenger compartment
light and delay system, glove box light, trunk light and

engine compartment light

Cheek aiming of headlights

Cheack function of horns, headlight flasher and hazard light and
control

Adjust digital clock

Program on board computer and check operation of lever and
push button control

Gr. 63




00-3

Genaral Information

Mominal Service
00 D0 009 Pre-Delivery Inspaction Repair Manual | Specifications Walues Information Owner's Manual | Important Instructions|
Check instument and sign lights, and brightness control +
Check indicator and warning lamps, clock, buzzer and check contral:
alternator, oil pressure, coolant temperature, twrn signal indicator,
fog light indicator, oxygen sensor, seat belt lamps, ignition Key war-
ning buzzer, high beam indicator, fuel gauge, ABS snd SRS light,
Chack contral function
524 1d: check ndicator lights of glow plug system +
Fill supply tank for windshield washing system, check antifreeze Gr, 00 * Fill with antifresze

protection

Check function of windshield wipe/wash system and aiming of spray
jets, remove protective sledves on wiper blades

Check rear window defooger

Check function of cigar lighter

Check function of headlight cleaners

Radio: cheek antenna, trimming, tune in station, check shialding with
gnging running whils switching all eleetric equipment on and off
check cassette tape player

Check function of other special equipment, £.4.: electric windows
frant and rear, sun roof in all positions, fog lights and aiming, electric
radio antenna and speaker balance control. Check other equipment
installed by dealer

Check outside mirrors

Check operation of central locking system

Check seat adjustméent manual/electric

Check seat belts

Gr. 65

additive if necassary



BMW MAINTENANCE SYSTEM

00 00 008 Pra-Dalivery Inspection

00-4

General Informatian

Repair
Manual

Techmical
Data

Mominal
WValues

Service
Infarmation

Owner's
Marniaal

Important Remarks!

Check data plate, chasss and engine numbers
Compare ordered car equipment against delivered car equipmant
Install wheel covers, il applicable ornamantal rings and talpipe extension

Place car tools in toolbox, secure jack and wheel bolt wrench

Mount label for annual brake fluid change

Place owner's manual, list of BMW service stations, spare Keys and
kery case in ghowve box.

Battery and accessory warcanty cards,
Radio operating manual {if eaquippecd)
Factory Invoice [(Monronay Label)

Tape unit cleaning cassette kit




00 00 009 Pre-Delivery Inspection

00-5

Genaral Information

Repair Manuel | Spacifications

Miominast
Values

Service
Information

Owenar’s Manual

Impartant Instructions!

Test drive:

check acceleration, coasting, brake system (before and during

road test)

Check idle RPM

Check function of Motronic

Check car for ratthing and squeaking noise

Check handling and wheel balance

Check function of enging, clutch, tramsmission, rear axle, steering
{wheel in straight ahaed poasition), cars with rear disc brakes:
breaking in parking brake

Heater, fresh air ventilation/air condition

Check function of all instrumeants

Crutse control

Gr. 34

Cautian: On
systems with Po-
litex brake linings,
increasad braking
effect




BMW MAINTENANCE 5YSTEM

(0 00 009 Pre-Delivery Inspection

00-6

General Information

Repar
Marual

Technical
Data

Nominal
Values

Sarvice
Information

Owneer's
Manual

Important Remarks!

After Test Drive:

Leak test on: enging, transmission, steening, final drive, dust covers
on output shafts, Tuel systam, clutch and brake hydraulic systems
and Cooling systam

Check interrior of car and clean

Car cleaned and paolished
Mo damage on underside
Car without scratchas or damage

Remove seat and protective covers

fmportant!

The sarvice indicator (SH must be reset after completion of the pre
delivery inspection as follows.

Switch off all electrical equipment,

Turn an ignition.

Do not run angina,

Plug S1-R * in diagnosis socket.

Push in and hold recessed, red INSPECTION button - green lamp
{function control} comes on

Red lamp also comes on after approx 3 sec, and goes out after approx.
12 skc,

Refgase inspection button - green lamp goes out.

Chacking Service Indicator {31):

Al five green diode lights must be on,

¥ellow and possibly red diodes az well as INSPECTION sign should
go out.

* 81-RA = Service indicator resetter, Crder No, 62 1 100,

~

62 1100

2000005

Visual inspectzon

Visual inspection




00-7

BMW MAINTENANCE SYSTEM General Information
Repair Technical Momenal Service Owner's
00 00 210 1200 Mile Inspection Manisal Data Values Information Manual Impartant Remarks!
Replace engine oil and oil Tilter at oparating temperature Gr. 11 Gr, 00 + Use approved oil
anly
seg below
Check and adjust valve clearance Gr. 1 Gr. 11
Check coolant hoses and connections as well a5 heater hoses for Gr. DD + Langtérm anti-
leaks; chack coolant level and concantration, carrocting il necessary fraeze and corro-
sion inhibitor
Replace oil in manual transmission at operating lemperature Gr. 23 Gr. DO/23 + Use approved ol
{not applicable 10 automatic transmission) only
Check ATF level in automatic transmission correcting if nec. Gr. 24 Gr. 00/24 * Use approved ATF
only
Check exhaust system and catalytic converter for correct installation, Visual inspection
routing, damage or leaksd
Tighten nuts and bolts of steering, brake calipers, output shafts and Gr, 32/33/34 Tightening torgue
wheel bolts 36 chirck locks and
catter ping
Check power steening for leaks and oil level, correcting if necessary Gr. 32
Caution!
524 1d:

When starting the engine
first time after an oil
changa, push leveér on
injectionpump to “'stop”’
tarraw) until oil pressure
control light goes off,




BMW MAINTENANCE SYSTEM

06-8

Ganeral Information

Repair Techmigal MNominal Service Qwnir's

00 00 210 1200 Mile |nspection Manual Data Valugs Infarmation Manual Iimportant Remarks!

Replace final drive oil at operating temparature Gr. 33 Gr. 00D Use approved oil
only

Check fluid level in wnk for brake and clutch hydraulic systams Gr. 0D Use approved brake
fluid anly

Check connactions and lines of brake system for leaks and damage Gr, 34 Visual inspaction

Check tire inflation pressura, correcting if necessary (including Gr. 36

spara whaal)

Fill supply tank for windshield washing system [ check antifresze Gr. 00

protection




BMW MAINTENAMNCE SYSTEM

0000 2710 1200 Mile Inspection

00-9

General Information

Repair Manuel

Technical Data

MNommnal Service

Values

Infarmation

Owner’s Manual

Impartant Ramarls!

Check function of following equipmeant;

Lights: headlights, parking lights, backup lights, license plate lights,
interrigr lights and delay system, glove box light, engine compart-
ment light snd trunk light

Aiming of headlights, adjust it necessary

Indicators: turn signals, hazard lights, stop hghts, headiight flasher
and headlight dimmer switch

Inspect check control panal operation,
ABS and SRS lights

524 d: check indicatar lights of glow plug system

Check instrument hights, indication lamps, windshield wipeSwash
system and aiming of spray jets, heater and air conditionar blowers,
rear window delogger

Final inspection and test drive with check of fuel inspection system
and operational safety of:

brakes, steering, clutch or automatic transmission and mirrors,
break in parking brake

Gr. 63

Gr. 34

Caution: On
systems with Po
litex brake linings,
increased braking
affoct.

See Rep.-Manual
Gr, 34 10014
breaking in p, brake




BMW MAINTENANCE 5YSTEM

00-10

Geaneral Information

Repair Techmeal Momimal Sarvice Owner's
00 00 220 BMW Inspection | Manual Data Values Information Manual Important Remarks!
Replace engine oil and oll Tilter at operating temparatun Gr. 1 Gr, 0D + Use approved oil
anly
see helow
Chack and adjust valve clearance Gr. 1 Gr. 11
Lubrricate joints and bearings of accelerator linkage, rotary shaft and
thrattle linkage with oil; lubricate bearings of throttle lever and gata
with grease
Check fuel tank, tank cap, lines and connections far leaks Wisual inspection
Check caoling system and all connections as well as heatar hoses for Gr. 00 +
leaks. Check coolant level and concentration, corrgcting if necessary,
Important!
Coolant must be draned completely and replaced every 2 yaars,
Check condition, routing, suspension and leaks on exhaust assembly Gr. 18
Replace automatic transmission fluid at operating temperature Gr, 24 Gr. 24 Gr, 00 Use approved ATF
{anly in Inspeetion 1] only
Replace ail filter screen in automatic transmission Gr, 24 Gr. 24
{only in Inspection 1]
Caution)
524 td:

When starting the enging
first time after an oil
change, push lever on
injectionpump tn stop*
[arrow) until oil pressure
control light goes off,




BMW MAINTENANCE SYSTEM

00-11

General Information

Repair Techmical Mominil Sarvice Owner's

00 00 220 BMW Inspection | Manual Data Values Infarmation Manual Important Remirks!

Check manual transmission oil lavel, correcting if necessary Gr. 23 Gr, 0D Use approved ol
only

Check power steering for leaks and oil level, correcting if necessary Gr. 32 Gr. DD

Check condition of tie rods, front axle joints, drop arms and coupling Gr. 31/34/36 Tightening torqua/
visual inspaction of
cotter Pins

Chack mechanical steering play, in straight ahead possition Gr, 32

Check tinal drive oil level, correcting if necessary Gr. DO Use approved ol
only

Remove and install front and rear dise brake pads, check total Gr, 34 Gr. 34

thickness, if necessary replace, check surface condition of brake discs.

Lubricate aluminum wheal rim centers Gr. 36 Gr, 36

Chack fluid level in tank for hydraulic brake and clutch systems, Gr. 34 Gr, 00 Use approved brake

correcting if necessary fluwls only

Important: replace brake fluied annually ot lstest.

Check brake calipers and dust boots for leaks Gr, 34 Gr, 00 visual inspection




BMW MAINTENANCE SYSTEM

00 00 220 BMW Inspection |

00-12

General Information

Repair
Manual

Techmical
Data

Mominal
Values

SErvice
Infarmation

Owner's
Manual

Important Remarks!

Check brake lines and connéctions for lesks damage or distortion,
Check movement of parking brake cables, Adjust parking brake.

Check tire inflation pressure, correcting if necessary (including
spare whoel), Check trunk for gasoline odor.

Check condition of tires,

Tighten bolts and nuts of door locks and strikers,
Lubricate door hingas and hood hinges with oil;

lubricate door locks with grease and check function,
Check battery acid level, adding distilled water if necessary
Check function of air conditioner and Fraon charge
Tighten mounting bolts of A/C compressar

524 wd: check indicator lights of glow plug system

524 1ed: with the 4th Inspection | replace toothed belt

524 1d: with the 4th Inspection | replace glow plugs
[necessary 1or California version only)

Gr. 34

Gr. 64

Gr. 11
Gr, 12

Gr. 36

Tightening torgue




BEMW MAINTENANCE SYSTEM

00-13

Gaonaral Information

Mominal Sarvice
00 00 220 BMW Inspection | Repair Manuel | Technical Data | Values Information Owner's Manual | Important Remarks!
Check function of following equipment:
Lights: headlights, parking lights, backup lights, license plate lights,
interrior light and dalay system, glove box light, engine compart-
rment light énd trunk light. Indicetors: turn signals, hazard lights,
stop lights, horn, headlight flasher and dimmer switch. Check
aiming of headlights, correcting if necassary. Test check controld
penel operation ABS and SRS lights. Gr. 63
Check ground conn, of SRS-front sensor screws to body Gr.32
Fill supply tank for windshield washing system, check antifresze Gr. 00
protection
Fhel:h function of windshield wipe/wash system and aiming of spray
jets
Check instruments lights, cantrol lights, heater and air conditoner
blower and rear window defogger
Check condition and function of seat belts
Final inspection and test drive with check of operational safeny: Caution: On
brakes, steering, clutch or autamatic transmission and mirrors, systams with Po-
break in parking brake Gr. 34 litex brake finings
inereased braking
effect
See Rep. Manual
Gr. 3210 014
breaking in p. brake
Irmpartani!
The Service Indicator (S1) must be reset after completion of
'!Pmactiugu | as fuii[?ws. Switch off aFi;hlect;iﬁ_:'equiment. Gr.62 524 td;
urn on ignition. Do not run engine. Plug 51-R* in diagnoses .
oot Poih i il Do T Stk Fed FREBECTION Bt - oininisnsBiolvhiaae
grean lamp (function control) cames on. Red lamp also comes TOITE 3 PR WARE Mt
on after approx. 3 sec. and goes gut after approx. 12 seconds. Thelflme factor actllll.ra_tes only
Releass inspection button - green lamp goes out, the "INSPECTION" sign.
The wear factor also switches
Checking Service Indicator (51): off the green LED'S.
Al five green diode lights must be on, Yellow and possibly red
diodes as well as INSPECTION sign should go out.
MNote
524 td: If the time factor has activated the INSPECTION sign, the 621100
grien LED's do not change after the first reset, only the sign
INSPECTION goes off. If time factor aad wear factor have
simultaneously activated the INSPECTION sign, the reset hasto
be carriad out twice in order.
28D DOG

* 2]-R = Sarvice Indicator resetter, Order No. 62 1 100




BAMW MAINTENAMCE SYSTEM

00-14

General Information

Repair Technical Nominal Service Owner's
00 00 230 BMW Inspection || = Inspection | + Additional Jobs Manual Data Values Information Manual |mpartant Aemarks!
Check all drive belts, adjust tension if necessary Gr. 12/32/64
Replace spark plugs Gr. 12 +
Air cleaner: replace air filter cartridge Gr. 13
Replace filter cartridge more frequently when car s operated in dusty
regions.
Replace fusl filter Gr, 16 +
Shorten intervals when contaminated fuel was usad
Check clutch drive plate for wear Gr. 21
Replace manual transmission oil at operating temperature Gr. 23 Gr. 00 Use approved oil
only
Check automatic transmission oil level correcting if Gr, 24 Gr, OO Use approved oil
necessary [only in inspection 11} only
Check front wheel bearing play Gr. 31
524 1d: eheck injection timing Gr. 13
524 td: check idle rpm,
524 wd: check and adjust toothed belt, change toothed belt every second Gr. 1T
inspection 11, or every 4 years.
524 1d: with the 2nd Inspection Il replace glow plugs Gr, 12

{on 49 states model only, but recommended for
Califarnia version)




00-15

BMW MAINTEMANCE SYSTEM Genaral Information

Repan Technical MNaminal Service Owners
00 00 230 BMW Inspaction 11 = Inspection | + Additional Jobs Marual Data Waluis Informatian Manual Important Remarks!
Replace final drive oil at operating tempéarasturs Gr. 33 Gr. 0D Usa approved oil

anly
Check condition of dust covers on output shafts

Car with rear brake dises: Check parking broke liner thick ness Gr. 34 Gr. 34

Impartant!

The Service Indicator (S1) must be reset afier completion of inspec:
tion 1l as follows, Gr. B2
Switch off all electrical equipment. 524 1
Turn on ignition. .
Do not run gngine.

Plug S1-R * in disgnosis sacket.

Push in and hold recessed, red INSPECTION button - green lamp
{function controll comes an,

Red lamp also comes on after approx. 3 sec, and goes out atter approx.
12 sec,

Release inspection button - grean lamp goes out.

Tha tima factor 15 uncoupled

from the wear factor,

The fime factor actlvates only
the "INSPECTION" sign

The wear factor also switches
off the green LED'S,

Checking Service Indicatar {51):

All five green diode lights must be on.

¥ ellow and possibly red diodes as well as INSPECTION sign should
go out,

621100

Note:

524 td: If the time factor has activated the INSPECTION sign, the
grean LED's do not change after the first reset, only the sign
INSPECTION goes off. If time Tactor and wear factor have
simultaneously activated the INSPECTION sign, the reset has to
be carried out twice in order,

2000 005

* SI-R = Service Indicator resetter, Order No. 62 1 100




00 -16

BMW MAINTENANCE SYSTEM Ganeral Information

Mominal Service
00 00 240 BMW Annual Check {after every 11 to 13 months) RAepair Manuel | Technical Data | Values Information Owner’'s Manual | Important Remarks!
Important: renew brake fluid annually Gr. 34 Gr, 00 Lise approved

brake fluids only

Check operation of master cylinder and servo, and inspect

for [eaks.

Check and adjust headlights and auxiliary driving lights,

Check Steering: Lock angle limits, threaded connections, pawer

ASSISLANICE,
Impaortant: coolant must be drained completely and renewed every Gr. 00 Use approved ant-
2 years, check antifreeze protection (against extra charge) fraeze additives
only
|nspect body according to the terms of the BMW & year limited + Register check ar
warrantyrust perforation repair on COhwners
Handbock
Reminder only!
Replace oxygen sensar avery 50 000 Miles or B0 000 km Gr. 11
528 o: replace oxygen sensor every 30 000 Miles or 48 000 km, Gr. 11 528 ¢: Heset oxygen sen-
reset oxygen sensor indicator light. sor indicator light. Press

recessed button an contral
box, mounted behind

| eft dash panel cover,
near pedal cluster.




BMW MAINTENAMNCE SYSTEM

00-17

General Information

Repair Techmical MNomanal Service Chwingr's
00 00 248 BMW Engine Oil Service Manual Data Values Information Manual Impaortant Remarks!
Engine cil and oil filter — raplace at operating temperature Gr. 00 Only use approved

Irmportan!

The Service Indicator {S1) must be reset after completion of the oil
srrvice as follows.

Switch off all electrical equipment,

Turn on ignition.

Da not run enging

Plug SI-A = in diagnosis socket.

Push in and hold yellow OIL SERVICE ** buttoen - grean lamp
{function contral) comes on.

Yellow lamp also comas on after approx. 10 sec. and goes out after
approx. 3 sec,

Release oil sarvice button - green lamp goes out.

Chacking Service Indicator (S1) after 10 Seconds:

At least one green diode light {however more than beforel should
come on.

Yellow (possibly red) diode and OIL SERVICE sign must go out.

* 51-R = Service indicator resetter, Order No, 62 1 100,

=* Cavtion!
Reserting with the wrong button cannot be corrected.
Servica [ntervals would be mixed up - also refer to BMW Technik
information of Group 62.

2000 008

oil

Caution|

524 1d:

Whan starting the engine
First time aftar an oil
change, push lever on
injectionpump 1o ""stop’’
{arrow] until Gil pressure
control light goes off.




BMW MAINTENANCE SYSTEM

00 00 259 Additional Recommended Service (To be invoiced seperately)

00 -18

General Information

Rapar
Manual

Techmecal
Drata

MNominal Service
Vilues Infarmation

Chwner's
Manual

Impartant Remarks!

Steering Test:
Stearing gear, linkage, coupling, connetions, leaks, oil volumse
and condition for power staering

Brake Test:
Brake pads (remove and inatall wheels], brake dises, lines, hoses,
connetions, braka fluid (evel parking brake

{mportant!
Raplace brake fluwd at least annually,

Tire and VWheal Rim Test:
Condition, tira inflation pressure and specified size
{including spare whesl)

Light Test:

Headlights, additional headlights (also aiming), parking lights, tail
Lights backup lights, icense plate lights, instrument and sign lights,
indicator and warning lamps interrior lights.also delay system, glove
box, engine and luggage compartment lights

Signal Test:

Horns, headlight flasher, turn signals, hazard lights, stop lights
Check control panel operation ABS-, SRS light.

Wipers and Washer/Cleaners Test:

Wiper blades, waher [windshield and, if applicable, headlights], tank
{fluid level/antifreczel, spray jot aiming (windshield and, if applicable,
headlights]. I equipped, intensive cleanser level,

Seat Belr Test:
Condition and function

Clean camsette tape head capstan and pinch rollers every 50 - 100 hours
of operation or garlier if quality of sound is impaired

Final inspection and test drive with check of operational safety:
brakes, steering, clutch ar automatic transmission and mirrors
524 t1d: Drain water from seperator in fuel filter

Remarks:
Repairs and adjustmants against extra charge.

Gr. 32

Gr. 63

Gr. 72

Gr, 36

Gr. 00

Gr, 36

Use only approved
ol

Use only approved
brake fluids

Caution: On sys:
tams with Poli
tax brake hnings,
increased braking
effect




11 Engine

BMW B52B€ ..o
BV BZAIA ... mmesnmsnnasissimss

BMW 533i, BMW 535i ...............



11 Engine

11 00 006
039
050
091
1111 160
1112 000
100
101
240
561
595
G600
607
719
729
1113 000
1114 175
180
605
1121 000
501

1123010
031
1124 521
571
11 25 000
651
11 31 000
100
110
1133 020
031
11 34 004
509
550
11 35 020

1140 000
11 41 000
110
11 42 020
1143101
11 51 000
502
11 62 000
020
11 53 000
o8t
1176 010
1178 010
510

BMW 528e

Diagnosis with BMW service tester ............ccccoiiiiiinsicicccninnn.... S€8 nominal value microfiche
Compression of all cylinders — check . 101
Engine — remove and install ... 102
Exchange engine —install ..... 104
Bearing for oil pump drive shafi — replace 105
Cylinder head cover — remove and install 105
Cylinder head — remove and install ........ 106
Cylinder head gasket — replace ..o, 109
Radial oil seal in end cover — replace ... 109
Valve guide — replace (valve removed) ... e 110
Walve guide — check for wear .. 110
Velve guide —reamout . 110

Valve seats and valves — rnachme (cyllnder head disassembled) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 11

Cylinder head sealing surface - grind (cylinder head disassembled) 111
Cylinder head — check for cracks in water test (cylinder head disassembled) 111
Qil pan - remove and install .. 112
Front end cover — remove and install 112
Radial oil seals in front end cover — replace 113
Radial oil seal in clutch end cover — replace ............ S e 113
Crankshaft — remove and install 114
Crankshaft — replace (crankshaft removed) ... 115
Crankshaft main bearing shells — replace (engine dlsassembled) 115
Pilot bearing in crankshaft —replace .......cocccvviiiivccicccie s 116
Flywheel — remove and install . 117
Drive plate for torque converter — replace ... 117

Starter gear ring — replace ....... e T T e TR 17

Vibration damper—meplace:...aaiaiimmmin il rnnmaisanniasins 118
Vibration damper hub — replace 118
Cannecting rads — replace (pistons ramoved) .. 119
Connecling rod bearing shells - replace (engine disassembled) . 119
Piston —remove and install ... 120
Piston rings of one piston - replace (piston rernoved) 121
Camshaft — remove and install — 122
Toothed belt - tighten ............ e S e 122
Toothed belt — remove and mstall .......... 123
Rocker arm shafts - remove and install .. 124
Rocker arms - replace ............ . 125
Valve clearante — adjUst ... bbb bbbt 125
Valves - check for leaks 1camshal’t removed) ........... 125
Walves - remove and install ... 126
Intermediate shaft - remove and install .........coccmniens — 126
Engine oil circuit . s 127
Engine oil pressure check T R 128
Qil pump — remove and mslall ettt s 129

Pressure relief valve — remove and install ... 130

Full flow oil filtler — replace ....... 130
Oil dipstick guide tube — replaca 130
Water pump - remove and install 130
Water pump - overhaul (water pump removed) ........ 131
Fan — remove and install ...... ; % 132
Fan coupling - replace .. L e R 132
Coolant thermostat — remove and mstall 132
Temperature iransmitter - replace ......... i 132
Catalytic converter — remove and install ............ccoovvviiiiiniie e 133
Oxygen sensor — check ... 133
Oxygen sensor —replace ... R e 134
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1100039 CHECKING COMPRESSION OF
\ ALL CYLINDERS

Pull off mamn relay (1),

Unacrew spark plugs.
Test compression®
Instaliation
Tightaning torgue*®.

* Seo Specifications
** Sea Specifications of Gr, 12



Disconnect negative and positive leads on
battery,
Unscrew wire (2]

11 00 050 REMQUING.I!.NLMNSTALL.ILL 102
ENGINE Wi

Aemove transmission — see Group 23 or 24,
Unscranw power steering pump,

Pressure hoses remain connectad
fagraffarian.

Tighten drive belt, see 32 41 060,

Disconnect accelerator cable (1) and cruise
control cable {3},

Pull off vactum hose (4) and hoses (5],
Loosan clamp (6)

Installation.

Adjust accelerator cable — see 35 47 421,
Adjust cruise control cable — see Group 65

Unserew plug and drain coolant.
Remova radiator 17 11 000,

Pull off plug {7}

Pull out hose (8] and loosen strap (9],
Unscrew nuts { 10) and remove o cleaner with
air flow sensor,

Unscrew comprassor

Refrigarant hosas remain connectod.
Ingtallation:

Tighten drive belt and check tightness with
Special Toal 115 020

Take off cover {11} and lift off cap (12),
Pull off plug {13).

Lift out relays (14 .., 16},

Loosen straps (17).

Unszerew ground wire for hood,

Disconnect or remove gas pressure props and
prop engine hood with Spacial Tool 51 2 110,
Cautian!

Use locks {1).

2 &I

‘ | Y..' I .2&."!:].1.
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Unserew wire straps on firewall and pull out
wire harness into Engine compartment.

Pull aff wire {4)

Disconnect wire (5)

Pull aff pilig (6).

Disconnect hoses (7).

Dusconnect wire harnasses.

fnsealiatoon:

Use new squeeze-hose clamp,

Umscrew fuel line (1) and holder {2).

e

Unscrew ground strap (8] and both engine
mounts.

fnstaliation

Tightening torque®.

Disconnect heater water hoses [3).

Apply Special Toal 11 0 020 and lift out
Bmgine.

fnsraflation:

Adjust engine idle speed/CO 13 00 054.

Unscrew fouel lines (4 and 5.
Unscrew ground strap (6),
Pull off hoses (7 and 8).

&' 2811833

Pull off plugs (9 and 10) on control units in
glove box,
Disconnect lead (11).

* See Specilications
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1100091 INSTALLING EXCHANGE
EMNGINE

i o : } Remove engine 11 00 050,
1 ¥ . Exchange Engine [dentificatian On The
EU 20 94 - Crnnk:?sa: g
- . - . g 1 = Type designation/cisplacement ®
S - " 2 = Yaar of manufacture {1981)
3 = "A" for exchange or "N lor new
4 = Month of manufacture

Stamp engine number (5),

20 ns

Drive in supplied oil dipstick guide tube
{322 17 43 107) and transier parts from
the old engine to the axchangs: angine
Fill exchanga anging with oil**,
Inpoctant!

Remove pilot bearing in crankshaft, see
11 21 571, if the car has an automatic
transmission.

Install engine.

Adjust angine idle speed/CO 13 00 054,

* Sea BMW Tachnik/Serv. Inform, of Gr. 11
** Ses Service Information of Group DO



i
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1111160 REPLACING BEARING FOR
OIL PUMP DRIVE SHAFT

Remove ool pump 11 41 000
Unscrew bolt (1) and take off cover {2)

Ramove gear (3}

Instaliation;

Open end of gear shaft faces down.
Check seal {4}, replacing if necessary.

Drive out needle bearing from bottom upwards
with Special Tool 11 1 310

Instalfation:

Lubricate needie bearing with grease.
Drive in needie bearing against stop with
Special Tool 11 1 300

231 568 4

1112000 REMOVING AND INSTALLING
CYLINDER HEAD COVER

Pull aff plugs (11 and 12] and unscrew holder
1135
Unscrew support (14]

Disconnect ignition lead tube [9) and vent hose
{10).

Take off cylinder head covir.

Instaliatian

Check gasket, replacing if necessary.

Tighten nuts in order of 1 through B.

Mount ground strap {15).

* See Specifications
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1112100 REMOVING AND INSTALLING
CYLINDER HEAD

Unscrew exhaust pipes on exhasst manifolds
and pipe clamp on transmission.

fnstaliarion

Check gaskets, replacing if necessary.

Coat studs with copper paste “CRC**
Replace salfdocking muts

Tightening torqua®,

Umnscrew plug and drain coolant

Disconnect battery ground lead.

Installation

Fill cooling system with coolant®** and bleed
17 00 D39,

Replace enging oil***.

Disconnect throttle cable (1) and cruise con-
trol cable §2),

fnstallation

Adjust throttle cable — sea 35 47 4217,
Adjust cruise control cable — see Group 65,
Discoannect accelerator cable (3).
fastalation,

Adjust accelerator cable 5. Gr, 24 .

Pull off vacuum hose {4) and hoses (5).

Pull off plugs (7 and 11},

Pull out hose (8) and loosan strap (9).
Unscrew nuts (10) and remove air cleaner with
air Tlow sensor.

* See Specifications
**% Source: HWB
s&¢ Son Service Information of Gr, D0

111290

)|

68 1154

Disconnect disgnosis plug (1),
Disconnect radintor hoses (2 ... )
Pull off fuel line (G).

Urnserew halder (7).

Unserew holder (8],
Disconnect hose {9).

Prass vent tube down and hold dawn with
Special Toal 11 1 290,

Installarion,

Check seal, replacing 1T necessary.

Check vent tube for correct fit after removing
Special Toaol 11 1 290,

Pull off hases {10].

Unscrew fuel lines {17 and 12).

Unscrew hobder {13).

Pull off plugs on fuel injectors 4, 5 and 6.
Pull aff plugs {14 and 15).

Instalfation:

Use new squeeze hose clamps.
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Pull off plugs on fuel injectors 1, 2 and 3.
Pull ot plugs (5 ... B).

Pull off wire (4} and discannect igmition coil.
Pull o wire [9) on solenoid and wires on ail
pressure switch,

Disconnect wire harness and pull out to the
lefe side.

Pull off spark plug end caps and unscrew
ignition lead tube {10).

Disconnect vent hose (11).

Unscrew holder [12).

Unscrew nuts {1 ... B) and take off cylinder
head cover.

fastalfation!

Check gasket, replacing if necessary.
Tighten nuts in order of 1 through 8.

Turn crankshaft to set cylinder no. 1 1o TDC;
valves af cylinder no. 6 overlap,
Remove distributor cap.

Remove distributor rotor,
Unscrew adapter (12).
Remaove cover [13).
Unseraw bolts (14).
Unscrew nut {15]).
Remaove guard (16].
lnstallatian:

Screw on holder (17]),
Check rubber ring (18).
Inmsart rubber cover (18),




Loosen bolts (7 and 8)
Prags in tensioning roller,
Tighton bolt [6),

Take ofl drive balt on camshalt sprocket
Cavibian!

Maver crank anging after removing drive belt
Srgbaniyfiaary

Chack/vighten drive belt 11 31 100

frsfaliairaan

Boforo installing the cylinder hised, turn the
camshalt that mark on camshaft sprocket is
Tacing mark on cylindér homd.

Cylinder no. 1 s in TDC.

Adso install the deive balt in this positon,

Unscrew bolts in order of 14 through 1 and
remove cylinder head

frngtalfatiaon;

Keep oil out of cavitias, since otherwise balts
tightened 1o specified torgue would not exert
sufficient pressure on the cylinder head and,
in addition, the crankcase could be cracked
Clean cylinder head bolts

Apply o light coat of oil on threads and bear
ing surfaces of balt heads

Always replace the cylinder head gasket.

Tighten bolts in order of 71 through 14.in 3
steps, Tightening torgue”,

Adjust valve clearance 11 34 004,

Adjust ignition timing 12 11 004,

Adjust engine idle speed/CO 13 00 054,

In the 3rd step leylinder head cover removed
again after running enging warm) tighten
cylinder head bolts to torque angla with
Special Tool 11 2 110 regardless of the engine
temparature.

Nate.

Cylindér hoad neied not be tightened again
after driving car 1,000 km (800 miles).

* Sav Specifications



1112 240 REPLACING RADIAL OIL
SEAL IN END COVER

1112107 REPLACING CYLINDER
HEAD GASKET

Removi drive belt 11 31 110,
Take aff sprochkeat.

Remove cylinder head 11 12 100,

Clean sealing surfaces on cylinder head and
crankcase — using sealant remover® ™ and a
hard wood scrapar

Check ldvelness with a standard steel ruler,
grinding cylinder head sealing surface if
necessary 11 12 719,

Instaliation

Only use original eylinder head gaskets, of
which the openings for coolant are matched
precisely.

Identification: 2.7 stamped.

{mportant!

A D3 mm {00127} thicker gasket must be
installed after grinding the cylinder head to
prevant reduction in combustion chamber
siza,

28 11 B28

Unscraw cowver.

Replace radial oil seal (2} and round card
seal [3).

frasrallarion:

Lisa Special Tool 11 2 212 to mstall the
COVar,
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1112561 REPLACING VALVE GUIDE
Valve Hemowved

Chack waear ® of valver guide with Spoecial Tool
00 4 300

Divive out valve guode {cold) into the combus
tian chamber with Special Tool 11 1 330

Irmspact Bore in eylinddar hoad with Spoecial Toal
0o 4 53

I parmisible diamerar A s oxcesdod, ream
ot the leore with a standard eoomar and imatall
an ovarsize* valve guide

Hoear* cylindor hoad

Divive valve guids into the combustion clnm e
froim the camahall side with Spocial Tool
111 320

Stoppad ond of valve guide Tecm the camahatt
frrpreariant!

Tha bore in tha specal ool determinm tho
mstallod dapth B = 145 2 0.5 mm (0577 ¢
00207}

Mo out valve guide ta & mm H T diameier
with Special Tool 00 4 200

Machirue walva seals, see 11 12 BO7

* Law .‘i|_mnf:r.nl|uru

1112595 CHECKING VALVE GUIDE
FOH WEAR
WValve Hemowved

To muasure, insact 3 Mew walve that its stem
arned s (lush with the valwe guida,

Apply dial gage and meaasure the tile clearance
Aax. parmissible it clearance®.

1112600 REAMING DUT VALVE GUIDE
Walve Romeoved

I thirg 13 exeossive play betwesn the valve
il aend valver stam, see 17 12 505, roam ont
tha valve guide and matall o valve with a larger
stom dhamatar ©'5%

The valve seat must than stso be mschined in
conjunation with thes, soe 11 12 G607,

Press guide pad (1) on to valve soat and rmeam
out valve guide from the combustion chamber
ol - turmang down the reames ance,

® Se Specilicationg
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1112607 MACHINING VALVE SEATS
AND VALVES
- Valvos Remaoved

The valve has to bo replaced, o the mimmuom
edge thickooess A® cannot ba hold

Praduce the valve ssat diamater M* and valve
st width B* by machining correction
anglas® after machining tho valve seat angle®
Grind in valves with grinding paste and chock
Tor leaks, see 11 34 500

* Sen Specilications

11023

1112719 GRINDING CYLINDER HEAD
SEALING SURFACE
Cylindar Hoad Dissssemblod

The orgiral total thickness (A] of the cylindor
hoad is 125.1 + 0.1 mm (4.925 £ 0.004") and
not more than 0.3 mm (0.0127) may be grownd
off.

Usa n 0.3 mm (0.072%) thicker gaaket on a
reground cylinder head (also rofer 10 17 12

1112 729 CHECKING CYLINDER HEAD
FOR CRACKS IN WATER TEST

Mownt Spacal Toals 11 1 026 on the eylinder
head, using eylinder haad bolts

Close ol water circuit on the cylinder hsad
with Special Tools 11 1 023, 11 1 024 and
111 025,

Apply compemssed e on cylinder haad,
Prassuri: 4.5 bar (64 pa),

Place cyhinder hiad in o water bath and check
Tor cracks

Moo,

I necessary, relax water bath with a detergent

* Bow Specifications



1TV13 000 REMOWVING AND INSTALLING
OIL PAN

Lift out and disconnect plug
Drasin ol

frestallation,;

Adld engine oil* " *,

Unscrew cover/roinlorca mant plate

Linscriew oal pan

Unscrew oil pump and remove ofl pan,
Instaliation

lmaert oil pump dove shatt, see 11 47 000,
Replace gashet

fnstaliation;

Clean sealing surfaces.

Coat joont surfoces on timing ciase covers and
and cover with a brish-on universal sealing
campound®®,

** Source; HWB
=& * Spe Sarvice Information of Gr, 00

201139

11 14 175 HEMOVING AND INSTALLING
FRONT END COVER

Ramova radator, ses Group 17,

Ramowe toothed doive belt 17 37 110,
Single prece Hub/Dinve Balt Sprocket;
Hold drive balt sprocket with Spacial Tool
11 2 150,

Unserew bialt (3)

Take off collar washer (4)

lipndadlation.

Tightaning torque®

Scrow i bolt [3) about three turns

Pull hub/sprocket off of the crankshaft with
Special Tools 00 7 501 and 11 2 132,
fenpsor taet!

Waoodruff key

Two-piece Huby/Drive Belt Sprocket

Seraw in bolt (3]

Pull sprocket off of the crankshaft with
Spacial Tools 00 7 507 and 11 2 131,
fmpar tarne!

Woodrull key

Togralfotian.

Mount sprocket that lettering faces lorward.

Hold sprocket of the intermadiate shaft with
Special Tool 11 2 190

Unserew balt (6).

Take ofl washer and sprocket.

fngrallarion.

Guide centering pin [7) into bore.

* Soo Spocilications



Unstrew bolts (8 .. 100,

Only loosen the other oil pan boits,

Loosen oil pan gasket on end cover carefully
with a knife.

Take off cover.

Irstallanon

If @il pan gasket was damaged, remove oil pan
and replace gasket — s2e 11 13 000,

Coat hores of oil pan gasket with a brush-on
universal sealing compound/Three Bond
Silicone 1207**.

Replace gasket,

Check radial oil seals, replacing if necessary.
Irmportant!

Always use Spoecial Tools 11 2 217 [erankshaft]
and 11 2 212 [intermediate shaft) for installa-
tion of the and cover.

1114180 REPLACING RADIAL OIL SEAL
IN END COVER

Remova end cover 11 14 175,

Press radial oil seals out of the cover,

Press in radial oil seals with Special Tools

24 1080 and 24 1 040,

Press in the new radial oil seals approx. 110 2
mm {0.030 1o 0.079") deeper, in contradic:
tion to the standard seal which had baen
installed flush.

Lubricate sealing lips with oil.

30 11 02T

11146805 REPLACING RADIAL OIL SEAL
IN CLUTCH END COVER
- Transmission Removed —

Ramova flywheel 11 22 000

Unscrew oil pan/end cover belts,

Only loosen the other oil pan bolts

Loosan oil pan gasket on end cover carefully
with a knife.

If @il pan gasket was damaged, remove oil pan
and replace guket — sea 1713 000,

Take off end cover.

Raplace gasket (1),

fmpartant!

Check cover |2 of main oil bore for leaks,
replacing with a new plug (3} if necessary
Install plug with Loctite No. 270" *

Prass in the radial ol seal with Special Tools

11 1 260 and 00 S 500

Press in the new radial ofl seal approx. 1 10 2
mm (0.039 10 0.072") deaper, in contradiction
to the standard seal which had been installed
flush.

Lubrricate sealing lip with ol

Coat end cover/oil pan joint with a brush-on
univarsal sealing compound / Three Bond
Silicone 1207**.

Use Special Toal 11 2 213 1o avoid damage
on the radial oil saal.

** Source: HWB
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1121000 REMOWING AND INSTALLING
CRANKSHAFT

Ramaove the engime 11 00 050,
Mount angine block m assembly stand
00 1 490 with Special Tool 110 120,

Ramowe the clutch 21 21 000.

Take off the cylinder hoad 171 12 100
Remove front end cover 11 14 175,
Ramave the oil pumg 11 41 000
Check axial play* before remaving the
crankshaft.

Check / replace the thrust bearing, if tha maxi-

mum permissible play s exceeded.

Remove flywhes! 11 22 000,

Take off the and cover.

Installaticn;

Replace the gasket,

Uise Special Tool 11 2 213 1o avoid damage
on the redial ol seal.

Cut off gasket on the ol pan s2aling surface.

Unscraw the conrod bearing caps.
fmstallation:

Reploce conrod bearing shells and measure
the conrod bearing play, see 11 24 571,

The pairing code (0 to 93] must be the same
on the connecting rods and caps.

* See Specifications

I

Ll

Remove crankshalt bearing caps and lift out
the crankshaft

frstalfation

Do not mix up the baaring caps.

Bearing cap no. 115 on the drive belt end,
Bearing no. 6 is the throst bearing.

Install bearing shells and check the bearing
play, ses= 11 21 531.

Frastallpticn,

Measure axial play with the crankshaft installed
— |loosen thrust bearing no. 6.

Center the thrust bearing by applying knocks
from a plastic hammer on the front and rear
ends of the crankshalt.

Tighten the thrust bearing 1o specifications.
Measure the axial play®.

If the crankcase is replaced, clean the oil and
wiater bores again thoroughly to remove casting
wand,

* See Specifications
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1121507 HBEPLACING CRAMKSHAFT
Crankshaft Removed -

Identification of Crankshafts:

Standard ground size® with one rod or blun

paint dot on wde of counterwaights

Crankshalt ldentification:

Typae Thiraw Ceaelin
{east an check G

M2OB 27 HB1 mm (3.1897) w

Reground crankshalts are markoed with stripes
ol pwnt
Check machined sizos!
Connecting Rod Bearing Journals {A)

T paind stripa = iz 1°

2 paint stripes = yze 2®
Main Bearing Journals (B)

1 paint stripe = size 17

2 paint stripes = size 2*
frpaortani!
The crankshalt is surface treated and can only
L risgrowed in the plant
Crankshirfts aro supplied with corrasponding
bermringg shalls,
Install bearing shells and check bearing play,
s 1Y 21 531,
Install pilot bearing for cars with & manceal
transmission, see 171 21 671,

* See Specifications

' wan o7

1121531 REPLACING CRANKSHAFT
MAIN BEARING SHELLS
- Engine Disassembled —

Bearing shells ara marked with color codes
Double classification: rad/blue,

Triple classification: yellow/graunfwhite,

1= Bedringshell 1 2 3 4 5 7

2 = Bearing shell B (thrust baaring)

Eheck machined size (main bearing diamitor ],

Bearing shells are installed in the crankcase
according to color code of the crankcasa

If color gode has been washed off of the
crankcase, bath shells are installed according
1o the crankshaft color code

Install the crankshaft

Bearing shalls are installed i bearing caps
accarding to color code of the crankshalt
Only Doubile Classification:

I ried and Blug bisanng shells are regquired an
ona baaring journal, bissring shells must be
installed that all shells of same color on all
bearing journals are in one plane (down or ug)
Place Plastigage (Type PG-1) on crankshaft
wiped clean of oil and boht down bearing
caps to specified targue®

Don't turn the crankshaft.

Sourca for Plastigage:

Cartoal

Alfred-Brehm-Str. 5

D—8070 Ingolstadt [ West Germany

Take off the bearng caps.

Read bearing play® from width of flattened
Plastigage with help of suppliad scale.

Correct bearing play by instalfing new bearing
shells, bearing shells of different machined size
or with diffarant color codaes

* See Specifications
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1121571 REPLACING PILOT BEARING
IN CRANKSHAFT

Hemaove clutch disc 21 21 000
Pull owt ball bearing with Special Tool
11 2010,

Instalted Orelior:

Ball bearing 11}, cover (2}, felt ring [3) and
capsule {4)

Install cover (2) with embossment Tacing out.,

Pack bors in crankshalt with approx. 1 gram
of lubriciating grease.

Crrive in pilot bearing with Special Tools

11 2 030 and 00 5 500.

2011 140




1122 000 REMOVING AND INSTALLING
FLYWHEEL

Remove clutch 21 21 000.

Hold flywheal with Special Tool 11 2 170
Unscrew bolts and take off flywhesl
Installation:

Clean tapped baores,

Insert ring (1),

Replace and install expansion bolts with
Loctite No. 270**.

Tightening torqua®,

Check fiywheel for axial runout®,

Friction surface may be machined to minimum
distance A",

If machining the friction surface reduces dis-
tance “h"’ to zero, the flange surface (distance
“h*'} has to be machined,

u

* See Specifications
** Source: HWB

1122051 REPLACING DRIVE PLATE FOR
TORQUE CONVERTER

Remoave transmission — see Group 24
Hold flywheel with Special Tool 11 2 170.
Linscrew bolts and take off flywheel,
Tnstalistion

Clean 1apped borés,

Replace and install expansion bolts with
Loctite No. 270°*,

Tightening torquea®.

1122541 HREPLACING STARTER GEAR
RING

Drill 2 6 mm (0,236") dia. hole about 8 mm
{0.3715") deep underneath a tooth gap to make
removal of gear ring easier.

Break starter gear ning a drilled point with 2
chisel,

Frstallation.

Heat new starter gear nng 1o 200 .., 230 C
{395 10 445 F), checking temperature with
a thermo color pencil.

Tooth bavel faces engine,

Dirive on starter gear ring to fit tight with a
brass mandrel,

* See Specifications
** Source: HWB
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1123031 REPLACING HUB FOR
VIBRATION DAMPER

11230710 REPLACING VIBRATION
DAMPER

Two-piece Hub/Drive Belt Sprocket:
Remave the radiator 17 11 000,
Aemove the vibration damper 11 23 010,
Hald hub with Special Tool 11 2 150,
Unscrew bolt (3).

Take off collar washer (4).

Tngraliation

Tightening torgua®

Taka off drive balts aon the alternator, power
steering pump and, if applicable, compressor
for the air conditiongr,

Instalfation.

Tighten drive bely and check ughtness with
Special Tool 11 5020,

Scraw in bolt [3) about three turns.
Pull the hub off of the crankshalt with
Special Tools 00 7 507 and 11 2132,
Remove bolt (3}

Take pulley and vibration damper off of the
hub

festallation;

Centering pin must be in the bare of the
vibration damper

M2l 11 018

* Sow Spacilications
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1124521 HEPLACING CONNECTING
RODS
Pustons Removisd

frnpretanye ¥

Chdy une connecting rods of tha same weight
Group N ong eanging

Tha weight group is stamiped in the machinesd
conrm] boaring cap surface

Connecting rods may nat be machined!
Chagk length of conneating rods!

The piston pen must shide I!I1rr|ugl'| thit oo
bushmng under hight prassurm

1124571 REPLACING CONNECTING
ROD BEARING SHELLS
Engine Dsassembled

Install the conrad bearning shells in the rods

arwcl cip

Doulle Classilication

Install red ar hlue conrad bearing shells
accordimg to thi color codd on the Gonnacimng
ol

Frrippowr tare F

Chack machined sae (conrod beaning diameter )

Turn to BRC, place Type PG-1 Plastigage on
crankshalt wipaed clean of ol and mount con
rod bearing caps thot groowes ang on e sida
The paring code (0w 98] must be the sama
on the connecting rod and cap

Source for Plastigage

Cartool

Alfrad-Brehm-5ir, 5

D-B070 Ingolstadt [ West Germany

Tighten the bolts in two steps (use the old
conrod bolts)

15t stop 20 Nm (14,4 ft, Ibs,)

#nd step 707 torgque angls

ferypaiar tared !

Dan’t wirn the connecting rods or crankshal
Take ofl the bearing caps

Resd the bearing play* fram the width of the
flattened Plastigage with halp of the supplied
scali

Correct the bearing play by installing new
bearing shells, beanng shells of differant
machmad wza or with o different color code
Raplace the conrod balts Tor final installation
and tighten the conrad bearing caps in twa
stps (s abovel

* Saw Spocilications
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1125000 REMOVING AND INSTALLING
PISTON

Ramave anging

Take off cylindsr head, ol pan and oil pumg
Humoving eonnacting rod bearing cop and
pross out the piston with connecting rod
upwartds

T T

Mark installed position of connecting rod to
the crankshalt, if connecting rod bearing
shialls do not have 1o be roploced,

Rambve dirchip {11,

Pross out piston gin

Tens il puckny

Pistan pin i matched with piston and musy
ot b mised up,

levgpoartanit

I tha elaarance betwisen the pistain pn and
conrpd bushing is axcessive (which will sound
like geoeleration knock ), check the eanrod
bushing diameier and roplace the cannecting
rocd ar bushing if necessary

Only install piston of same make ond sama
waight class

Wiright closs s stompod with 1" ar ¥~ in
PIslan arown

fnpartant!

Check machingd size (piston diameter) ®
Type E* Piston Bowl  Dinmeter
M208B 27 9 3.5 mm B4 mm

10,1387 13.307")

Check piston installed clearance”,
Type Maka Chasckpoint A

Pistons with total height: 68,7 mm (2,706
M20B 27 Mahia B mm (D.315")
Ks 14-mm [0.551")

Pistons with total height: 77.7 mm (3,059
M 208 27 Mohle 23 mm {0.905")
K5 23 mm (0906}

*® Sea Spacifications

Sor internal calipers 10 z2ero on the meromotes
with tha maasured gston diamater.

Mewsure cylinder bore at bottom, middle and
top with internal calipers in forward and
rotuting directions.

Check piston mstalled clearance®

Lubiicatic the piston drd pston rngs with ol
Oifset piston ring end gaps by 120" to sach
other

Comprass piston rings with Special Tool

112 260,

Inatall the piston that the arrow foces tha
drivi el
Install the connecting rod, see 17 24 521,

* Seoe Spocifications
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1126667 REPLACING PISTON RINGS
OF ONE PISTON
- PISTON REMOVED -

Measure side clearance® of piston rings

Remove pistan rings and measure ond
cluarnnoa®

Irstaffation
Install piston rings that word “TOP" laces
PIston crown

1 Plain compression ring

2 Taper face ring

3 Ol scroper rirg

* Sew Specifications
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1131000 REMOVING AND INSTALLING
CAMSHAFT

Remove rocker arm thalts 11 33 020
Unacrew end cover.

Check radial ol seal (1) and round cord seal
(2], replacing if necessary.

Teestaliation

Use Special Tool 11 2 212 for installation of
the and covar.

Check axial clearanca®,

Pull out the camshaft,

* Sea Specifications

1131100 TIGHTEMNING DRIVE BELT

Do not tighten an used drive belt — replace

a loose drive belt,

Tighten drive belt with & coclant temperature
af 15 to 35° C (60 to 95° FI.

Remove rubber guard {1).

Urnzcraw nut (2).

Insralfarion

Tightering torgue®

Unscrew bolts [3)

Crank the enging on the crankshaft in running
direction of the engine — this tightens the
driva belt,

Tighten bolts {3).

Tightening torgue*®,

* Sew Specifications
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3110 REMOVING ANEB INSTALLING
DRIVE BELT

Remove distributor cap (1),

Remove distributor rator (2)

Old Varsion:

Unscraw adapter (8]

Aemove cover (3]

Uinscraw bolts (4]

Fogtaltiation

Check seal (9], replacing if nécessary
T |qh'ru|||||“ torgue® .

Take off rublser guard (51
Unscrow nut (6]

Hemove cower |7)

Install aduprer (8]

Tisri tha erankihalt to st eylindas ne. 1 1o
TODC —~ arrow on comshalt sprockot faces the
mark on the cylinder hiead

Remove the vibvation dampar 11 23 010

Two-piece Hub/Drive Bolt Sprocket:
Remove hub for the vibration damper — sea
1123031,

Swing away the tonsioning bar (V)

Lift out TDC transmitter (8).

Unscrow bolt {9} and take off the cover.

* Sen Spocifications

B0 11186

Loosen boits {7 and B]
Pross in the tensioning roller
Tightan bolt (&)
el it iowe

Tighten drive belt 11 37 100,

Mark running direction of the drive balt and
take off halt.

Irstaliation

Check drive balt, replacing il necessary,
Install drive belt in opposite direction of the
onging’s turning direction, baginning on the
erankshalt sprocket

frastadlation

Turn enging again in turning direction and
recheck timing after installotion of the drive
balt,

Auljunt ignition timing 12 11 004

Drrive Balt Layout:

Camshalt sprocket
Tensianing roller
Crankshait sprocket
Irtermadiate shalt sprockat
Drive belt

[E - AL
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1133020 REMOVING AND INSTALLING
ROCKER ARM SHAFTS
~ PLUGGED DISTRIBUTOR
ROTOR —

Remove cylinder head 11 12 100,

St up Special Tool 11 1060 an Special Tool
00 1 490 and mount cylinder head with one
cylindor head baolt,

Unserew bolt (1) and ke off sprocket.
Press adapter {2) out of sprocket and install
sprochat agam,

Adjust valve clearance of all valves to greatest
valus,

Remowe front and réar plugs (3]

Remove guide plata [4),

Instaliatign

Guide plate (4) must fit in grooves of rock
arm shafts,

Hemove spring clamps.

Instalfatian;

Straight surfaces of spring clamps must fit in
grooves of rocker arm shafts.

Remove rocker arm shafts.

1) Exhaust Side:

Cylinder mo. & must overlap.

Push in rocker arms of eylinder no, 1 amd turn
camshaft on adapter to intake side until rocker
arms (all) are relaxed.

Pull out rocker arm shaft,

21 Intake Side:

Turn camshaft on the adapter to exhaust side
and move rocker arms until all rocker arms are
redaxed.

Pull gut rocker arm shaft.

Replace worn [scored) rocker arm shafts and
racker arms,

tnstallation:

Imstall rocker arm shafts that large il bores
face down to valve guides and small oil bores
as well as grooves for guide plate foce in,
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1133020 REMOVING AND INSTALLING
ROCKER ARM SHAFTS
BOLTED DISTRIBUTOR
ROTOR

Homove cylinder hoadd 11 12 100

Sat up Special Toal 11 1 060 an Spoecial Tool
00 1 4890 and mount cylinder hoad with ona
ey hindor hand balt

Mount adapter (2} again
Adjust valve clearance of all valves 1o groatest
sl

Romove Tront and rear plugs (3)

Homove qullhl |,I|||lu (4}

frmfalfaticn

Guide plate (4] must 1t in grooves of rocker
mrm shafts

Hemove spring clamps

fergiallaticn,;

Straght surfaces of spring clarmps must fit i
grooves of rocker arm shafts,

2H 1Y @A

2811 635

28 11 836

Ramove rocker arm shafts,

11 Exhaust Side:

Eylinder no, 6 must overlap.

Push in rocker arms of eylinder no. 1 and turn
camshalt on adapter 1o intake side until rocker
arms fall) are refaxed,

Pull out rocker anm shaft

2] Intake Side:

Turn camahaft on the adopter 1o exhauwst sida
and move rocker arms until all rocker sarms are
retaxned.

Pull aut rocker arm shaft

Aeplace worn (scored) rocker arm shafts and
rocker arms.,

Instaliatian:

Install rocker arm shafts that large oil bores
face down to valve guides and small oil bores
s well a5 grooves for guide plate faca in
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1133031 REPLACING ROCKER ARMS

Remava rocker arm shafts 11 33 020
Replace worn rocker arms or rocker arms
with loose guides.

Loosa guides will be noticed as excessively
loud valve norse.

Transtar screw (1), eccentrie (2), washer (3]
and nut (4) to niew rocker arm.,

Replace a worn socentric.

lriportant!

Screw and nut have M 6 x 0.75 fine threads.
Bore faces out and thick side down

Bevelled surface of screw faces tab on
rocker anm.

-

11 34 004 ADJUSTING VALWVE PLAY

Remove cylinder hend cover 11 12 000,
Crank enging with a wrench socket on the
crankshaft (vibration damper),

Adjusting order is same as the firing order
{15 36 2 4] in compression top dead
center (TDC).

Adjust valve clearance® batween valve and
accentric after loosening nut {1},

Tighten nut {1) with Special Tools 111 150
and 00 2 050,
Tightening targque®.

1134 509 CHECKING ALL VALVES FOR
LEAKS
— CAMSHAFT REMOVED -

Spark plugs remain installed,

Fill combustion chamber with gasoline out-
daors ar indoors with strict conformance with
fira prevention regulations.

If the gesoling runs past the valve heads, check
valves and valve seats.

Remove and install valves 11 34 580,

Machine valve seats 11 12 607.

* See Specifications
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1134 550 REMOVING AND INSTALLING
VALVES

Raemave rocker arm shafts 11 33 020
Place tray 17 1 066 in assambly stand
11 1 060.

Unscrew intake.

fristalfarion.

Replace gaskets,

Press down the valve springs with Special Toaol
11 1 060 and remove the valve collets,

Hemaove the upper spring rétainer, valve
springs and lower spring retainar

Take the tray out of the assembly stand and
pull cut the valve,

Tt aliatiomn.

Only use valve springs with same color code,
wire gage size and length.

Lubricate valve guide and valve stem with oil.

Pull off valve stem seal with Special Tool
111 2560.

201178

Ingtall valve.

Always use Special Tool 11 1 350 to avaid
damage on the valve stem seal,

Lubricate valve stem seal (1) with ol and
install

Source Tor Special Tool Sleayes:
Cartool

Alfred-Brehm-5tr. 5

D=8070 Ingolstadt / West Germany

"Goetze™ Seals:

Press on the valve stem seal to fit tight with
Special Tool 11 1 140,

Dia. A = 12.8 mm (0.5047).

“Elring™ Seals:

Press on the valve stem seal to fit tight with
Special Tool 111 080,

[ha. A= 13.5 mm (0.531"].

Tha new, improved valve stem seals [internal
grooving) are pressed on by hand with Spee:al
Tool 11 1 200.

Special Tool 11 1 200 has two diameters —
lar 7/8 mm (D.276/0.315"") valve stem seals

1135020 REMOVING AND INSTALLING
DISTRIBUTOR INTERMEDIATE
SHAFT

Remaove fuel pump 13 31 030.

Remove distributor 12 17 080,

Remaove front end cover 17 14 175,
Remove quide plate (1),

Pull gut the intermediate shaft (2],
{asrafiation;

Check sprocket, replacing the intermediate
thatt if necessmry,

The bearings in the crankease cannot be
replaced.



ENGINE OQIL CIRCUIT

1  Oil pan

2 Imtake with filter screen
3 Qil pump

3 a Pressure relief valve

4 Ol fitter

4 a Safety valve {oil filter)

4 b Check valve — unfiltered side | prevents draining of oil filter
4 ¢ Chock valva — filterad side ) when engine is stoppad

4 d Pressure reliaf valve

| I

5 Main distribution bore

&
7
8
o
10
1

12
13

Transmitter far oil pressure ind, lamp
Crankshaft bearings

il bore in eylinder head

Hollow racker arm shaft

Front camshaft boaring

Camshaft bearing

Rear camshaft bearing

Rocker arm bearing (intake vahe)

@

14 Rocker arm bearing {exhaust valve)
15 Intermediate shoft bearings

16 Qil line for cams

17 Valva guide

18 Connecting rod bearings

19 Spray oil

20 Piston pin / eylinder wall

21 Owverflow from cylinder haad

520 11 253

= unfilvered oil
=] fittered oil

22 Ol return

23 il filler nock
24 Oil dipstick
25 0Ol drain plug
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1140 000 CHECKING ENGINE OIL
PRESSLIRE

Pull ot wires ai oil pressure switch
Unserew ol pressure switch (1),
fgtaiiation

Check gasket, replacing if necessary

Screw in Specal Tool 11 4 050 {adapter}
Connect Special Tools 12 3 063 (hosa) and
13 3 061 (pressure tester)

Check ail prassure®

* S Specilications



11-129

1T41000 REMOWVING AND INSTALLING
oL PUMP

Remowve ail pan 11 %7 (KX
Umcrew oil pump

fresfaliation
Guide in drive shalt (1)
Replace boaaring, see 11 11 160

0TS

Testing and Servicing:
Unscrew cover (2) and clean ol filter screen (3}

M2 003

Chack whother gears turn easily by turning the
drive shaft.

- MR

MITILISg

M2

T

60

=l
161

Unscrew oll pump cover and check oill pump
for wear,

- Scoring in body/cover

- Wear on gears

The overload valve regulates oil pressure in front
of the oil filter and prevents ol filter leakage
Check that piston (5) moves easily.

Check length of spring (6] = 44 + 0.2 mm
(1.732 + 0.008")

Fnstallation:

Press in and hold speing (6) and washar (7] with
a screwdriver.

Install circlip (B).
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1141110 REMOVING AND INSTALLING
PRESSURE RELIEF VALVE

Tha prassure relief valve s installad in the
mpin bora and regulatos the engine oil
prasiure® afrer the oil Tilter.

Romove ail pan 11 13 000,

Unscrew pressurs rebiel valve,

Take off the sleeve (1),

1142020 REPLACING FULL FLOW QIL
FILTER

Unserew filter with Special Toals 11 4 020/
11 4 650.

Ingtallation

Give gasket a light coat of o,

Screw on the oil lilter by hand until the
gasket touches — then tighten by hand with
one half turn.

Add oil, start engine and check oil levil and
for leaks.

If the angine no longer builds up oil pressurg
nfter replacement ol the ol filtor cartridge,
stop the engine, loosen the filter cartridge by
ppprox. 90% and start the engine,

Tighten the filter agein alter oil has run out
briefly [bleading procedure).

1143101 REPLACING GUIDE TUBE FOR
OIL DIPSTICK

Install the guide tube with Loctite No, 270 *
and drive it in against the stop.

* See Specifications
** Source: HWB

1151000 REMOVING AND INSTALLING
WATER PUMP

Dirain coolant,

Remove distributor cap (1)

Remaove distributor rotor (2]
Unserow aclepler (8],

Remove cover (2],

Unscrow bolts (4],

Remowve fan 11 52 000,

frstaliation.

Pour in coolant and bieed the cooling system
17 (0 039,

Chack saal {9), replacing if necassary

Romove puliey,

Unscrew nut (4) and take off the drve belt
Lift aut rubber part (5] and pull aut the
protective cover [G),

fhsrallatian

Tightan the drive bolt ond check the tightngss
with Spacial Toal 11 5 020.

Compress the spring and clamp the pin with
Special Tool 11 5010,

Irstallation

Check installed position of the pin 10 the
water pump.

Disconnect coolant hoses (7 and B),
Aamove the witer pump.
frsrallation

Replace the gasket.
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- 1151502 OVERHAULING WATER PUMP Replece bearing (3) and seal (4],
: ? ~ WATER PUMP REMOVED - Check impellar (6], replacing if necassary,
o A Sl 00 8 500 1= hub
3 . - Pull off hub (1) with Special Tool 00 8 500, 7 = Water pump body
Remave circlip (8], Insraffation,

Press in bearing {3) against stop.
Press on impeller (6],

Fress out water pump bearing, Check dimensions after assembling.

2011 583
-
T

—4 |
d..._ 3
a L : 2011184
Drive out seal {4).
Insrallation;

005550 — Press inseal {4) with Special Teol 00 & 550.

201 85
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1152000 REMOVING AND INSTALLING

FAN

Temperature Doependont Visco Fan Cutch:
Haold pulley with Spacial Tool 11 5 030 and
umscrew the coupling nut (1)

Trmnprove il !

Lett-hand threads — nut turned clockwese to
UG

Trghtening torgua®

1152020 REPLACING FAN CLUTCH

Remove fan 11 52 D00,

Aeasons for Replacing the Fan Clutch:

al Hub has ssized — fan of stopped engine
cannot be turned or s hard to turn.

b} Fan clutch has axial/radial play or is
loging oil.

Check the switching pointa® with a

Vibrocard®**

Unscrew the Ton mounting bolts and take

off tha fan clutch

* See Spocilications
*=* Soe Workshop Equipment Catalog

2811 586

1153000 REMOVING AND INSTALLING

COOLANT THERMOSTAT

Drain some of the coolant

Unscraw covar (1)

festalfation

Bleed the cooling system 17 04 032

Remove thermostol.

Fexstinffa i

Clamp on the thermosiat faces out
Replace rubber ring |2)

Since 1986 Modols

Mew tharmostat housing

Imstall thermostat no. 1 713 040 (smaller
valve seat diametes |

Checking Thermostat:

Check whathir opéning (emperatiung agrees
with the value in the Specilications.

Check opaning temparature in a hot water
bath and compare value with the stamped
opening temperature value.

1153080 REPLACING TEMPERATURE
TRANSMITTER

Pull off were {1)

Unscrow the tramsmet iy,

Jee ra e

Replace seal {2)

Bleed the cooling system 17 00 039,
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M76010 REMOVING AND INSTALLING
CATALYTIC CONVERTER

Remove tha exhaust assembly 18 00 020
Uinscrew the triangular flange

Pull off the catalytic converter.

Insrallation:

Raplace the gasket.

Check catalytic converter for damage on the
outside, cracks and loose parts on the insice,
Tempotant!

Replace the oxygen sensor and catalytic con
verter, if the car had been operated on gaso-
line containing lead

1178010 CHECKING FUNCTION OF
OXYGEN SENSOR

Unscraw plug (1),

Screw in Spacial Tool 13 0 100 and mount
Special Tool 13 0 090,

Connect the BMW service tester,

Maasure the CO level.

Specifications: 0.2 to 1.2 % by volume,
Refer to 13 00 054 Tor other information,

Pull off vacuum hose {1) on the prassure
regulator and plug.

Thea CO level will rise briefly and be regulated
rack to the original value immediately » the
OXYGEN SENSOF s working.

Defective:

Chack power supply to the oxygen sensor via
the relay according to the wiring diagram.
See Group 13 for additional information.
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M 78H10 REPLACING OXYGEN SENSOR [~

Oxygen sensars have 1o ba replaced at

intervals of 30 000 miles — wee 03 SENSOR™

lamp in check control

— D not elean the axygan sensor on fet it
come in contact with lubricants
Oindy use "Ant Seize’'** on threads,
Protect the oxygen sansor when undarcoat
ing the cir

Disconnect plugs (1]

Lalt woires out of clips

Pull of! plote (2}

Unsarow the oxygen sensor (3]
Tragt alla tiery

Coat threads with “Anpt Sman™* *

Until 1984 Modols:

However, the Oz SENSOR' sign will light up
only alter the first 30,000 milas

Lift out tha chisck contrel

Remove lamp for the “0O2 SENSOR'™ ugn

a1 5 " Source: HWH, No. B1 22 9 400 088

Since 1985 Models,

RAesot the oxygan sansor indeator by prissing
thd resetter {arrow] the "2 SENSOR"
lamp goses oul.

1 Rasatigr

2 Steering column support

3 Steering wheel

4 lmpact guard



11 Engine

BMW 524td
Special working INSIIUCHONS ......ccc.ooieniicminesmessisis i st sssssenssessssssssssssessnssensaes 112 2008
11 00 039 Compression — chack : 201
050  Engine — remove andiNStall ... e ss e in e raaan 202
091 Engine — exchange . 204
1111160 Bearing for oil pump drive shaﬂ - rapiace R 205
1112000 Cylinder head cover —remove and install ................ 205
100 Cylinder head — remove and install ....... % : 4 206
101 Cylinder head gasket = FERIACE ... 209
240 Radial oil seal in end cover — replace ...... " 210
595 Valve guide — check for wear (valve removed) ............ccvininimmiesesi s 211
600 Valve guide — ream out (valve removed) 211
607 Valve seat— machine (cylinder head disassembled) .............o..0. 211
729 Cylinder head — check for cracks in water test (cylinder head d|sassembfed} ......... 212
1113000 Oil pan - remove and install .. i 213
1141175 Front end cover —remove and install ..o, 214
180 Radial oil seal in front end cover - replace 214
605 Radial oil seal in clutch end cover — replace ... 216
1121000 Crankshaft — remove andinstall ............... 2186
501 Crankshaft - replace (crankshaft removed) ... 217
531 Crankshaft main bearing shells -replace (engme dnsassembled) 217
571 Pilot bearing in crankshaft — replace ....... 218
1122 000 Flywhesl —remove and install 218
051  Drive plate for torque converter —replace ... 218
1123010 Vibration damper —replace ... 219
031 Vibration damper hub — replace 5 219
1124 521 Connecting rods - replace (pistons remaoved) .. 220
571 Connecting rod bearing shells — replace (engme d|sassemhlad} 220
1125000 Piston —remove and install . 2211
651 Piston rings of one piston — replace (pnslcn removed) 222
1131000 Camshaft - remove and install ... 223
100 Toothed belt —tighten .. 224
110 Toothed belt —remove and tnstall . 225
11 33050 Rocker arm — replace 226
1134004 Valve clearance —adjust ......cccocovvevivvniessneninn 226
509 Valves— check for leaks (camshaft removed) ........... 226
550 Valves—remove and install ................. 227
11 35 020  Intermediale shaft — remove and install ... 227
Engine oil circuit . 228
1140000 Engine oil pressure check : 229
1141000 Oil pump - remove and mstall . p— L, 230
1142020 OQilfilter — replace .. 23
650 Oil spray jel — remove and installireplace (l:rankshaﬁ. ramo\red) 231
1151000 Water pump —remove and install .. 231
502 Water pump — overhaul (water pump removad} 232
1152000 Fan-remove andinstall ......... 233
020 Fan coupling - replace .......... 233

1153000 Coolant thermostat — remove and install .. R R 233

080 Temperature transmitler — replace ... 233
1161450 Charging air pressure blow-off valve — remove and mstall 234
1165015 Bearing play of turbocharger — check (turboohargar remoued) 235

018 Charging air pressure of turbocharger — check .. 235

020 Turbocharger — remove and install ......... 236

059 Control valve — check and adjust ... 237

080 Control valve - remove and install . 237

11 66 000 Vacuum pump — remove and install ....... —— 25 _— 237

Emission control layout — 524 td 238
11 70 009 Emission control - check ..... : 5 ey 239
1171001 EGRVAIVE —TOPIate ..ooiiiiimuiiimei visiniiiimsssssrivmisshosss siisissiessns ssossissrimvnsimssns ioniamisrs 241
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M21024 = BMW 524 wd
M21 11 190
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Thess instructions concern cleantiness when working on fuel supply and control systems.

WORKING INSTRUCTIONS

— Clean area around repair point thoroughby — e.9. before disconnecting lings, switchas, etc..

— Place removed parts only on clean surfaces and cover with plastic sheat — never use cloths losing
lint.

~ Caowver or inert plugs in open lines and openings in parts immediately — do not work with com-
pressed air,

—~  Oniy install cleaned parts.
Take new replacamant parts out of their packaging only shortly before installing.

—  HKeep diesel fuel off of coolant hoses — or wash off immediataly with water if applicable,

EXPLANATIONS OF ABBREVIATIONS

Injection Pump Attachments:
TLA = Temperature dependent idle speed boost
ALDA — Atmaspheric and charging air pressure dependent full load stop

AGR — Exhaust gas recirculation |EGR)
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1100039 CHECKING COMPRESSION

Testing Conditions:

Battery wn parfect charged condition -
check acid density i1 necessary.

Engine 1emperature = max. 357 C (957 F)
coolant wemperature,

Lift off cover {2) and pull off plug (3) on
the heating time controd unit.

HZ211111 %

Unscraw the glow plugs with Special Tool
11 2100 - see Group 12.

fnstallation:

Screw in the glow plugs with coppar paste
“CRC"=",

Tightening torgue®**,

Scraw in compressian tester 110 160
togather with an adapter completely and
tighten shightly by hand.
Press the manual stopping lever forward and
maasure the comprassion pressure®.

| Dperate the startar so long, until the pressure
stops rising — the compression 1ester hasg
completed the test.

* See Specification
** Source: HWE
*= ¥ Sea Specifications of Gr. 12/23
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1100050 REMOVING AND INSTALLING
ENGINE

Remove transmission — see Group 23 or 24
Unscrew power stearing pump.

Pressure hozes remain connected,
lnstallation

Tighten drive balt and check tightness with
Special Tool 11 5 020,

Urnscrew compressor,

Refrigerant hoses remain connectid.
Installation

Tighten drive belt and check tightness with
Special Tool 115 020.

Unscrew plug (2} and drain coolant.
Remove radiator 17 11 000,
Remove circlip and disconnect power laad,

Unscrew ground wire for hood,

Disconnact or remove gas pressurd props and
prop up enging hood with Special Tool

512 110,

Caution!

Use locks (1),

Drisconnect megative and positive leads on
battery.

Unscrew wire (2.

Lift off cover {3} and pull off plugs (4 and 5)
Urscrew wire (6}

Remove preheating time control unit (7]

Remove tank,

Take off cover (8} and lift aff cop (9).
Pull off plug (10} and lift out relay {11),
Pull off plug (12).

Disconnect plug (131,

Unscrew wire harngss on body.

Disconnect accelorator cabile (12) and cruise
control cable |13).

Disconnect fuel hoses (14 and 15).
Irstallation

Adjust accalerator cable, ses 3541 421
Adjust eruise control cable, see Group B5.



— Disconnact hoses (1 ... 5)
Pull off plug (6] and disconmect wire

Pull off hose

Disconnect water hoses for heator, Pull off plug {5} on control unit in glove box.
Dizconnact engine wire harnass and pull it

into enginge compartment,

i -":‘,f'.:l-l_lq i

e s
¥ TEIRTETEL
i

Turn out hose (2],

Loosen clamp | 3]

Unserew nut (4) and remove air cleaner
Fonstallfation,

Turn arrow 1o face up.

Disconneet hose (1), , : . ~ Attach Special Tool 11 0 020 on engine.

Unscrew ol lines on ol cooler Unscrew wire (5) and ground strap (6],

. Unscrew both engine mounts and lift aut engine.
fnstaliation

Guide pin [7} into bore of axle carrier,
Trghtening torque®.

Check engine performance 13 00 050,

w201128 0 *** Sag Service Information of Gr, 00 * See Specifications
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100097 INSTALLING EXCHANGE
ENGINE

Remove engine 11 00 050,
Exchange Enging Identification on Crankcasa:
1 = Typa/dalivery scope
MO = Mormal version
AR = Stripped version
2 = Manufactunng year { 1983)
3= "A" = axchange, "N" = new part
4 = Manufacturing month
D stamp angine number [5).
Transfer parts fram old to now engine,

M21IaTa

Pour in engine ofl***

Imporeant!

11 car has an automatic transmission, removes
pilot bearing in crankshaft — s 11 21571,

Install engine,

Check static adjustment of injection pump, see
13 51 005.

Chack engine performance, see 13 00 050,

* Seo Specifications
*+= See Service Information of Gr. 00



1112000 REMOVING AND INSTALLING
CYLINDER HEAD COVER

11171180 REPLACING BEARING FOR
OIL PUMP DRIVE SHAFT

Disconnect hoses {1 and 2,
Remove pipe (3]

Remove oil pump 17 47 000,
Remove injaction pump, see Group 13
Unscrow the consale,

Loosen protective COver scriws.

Irstallation

First tighten cylinder head cover and then the
Protective Cover.,

Lift out cover (1),

Remove gear (2).

Irestaliation,

The apen end of the gear shaft faces down.
Check bearing in cower {1] and seal (3],
replacing if necessary

Unscraw aif trap (7}

Unscrew threaded sleeves and take off the
cylinder head cover.

Installation.

Install the threaded sleaves with seals.

Check seal on the oil trap, replacing if necessary

Drive out needle bearing from bottom to top
with Special Toal 11 1 370,

Installation;

Check cylinder head cover gasket (B) and
rubber ring (3], replacing if necessary,
Insert rubber ring {3) in cover and lubricate
with oil.

Tightening torgue®.

Installation;

Lubricate the needle bearings.

Drive in needle béaring againgt the stop with
Special Tool 11 1 300,

s w026 * Soa Specifications
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1112100 REMOWVING AND INSTALLING
CYLINDER HEAD

Remove turbocharger, sea 11 65 020,
Unscrew plug and drain coolant.

Disconnect battery ground lesd.

Irstalfation:

Pour in coolant®** and bleed cooling system
17 00 039,

Replace engine oil***.

. Remove fan, sea 11 52 000,
Disconnect coolant hoses,

Disconnect coolant hose,
Pull off plug (1)
Pull off leak oil line [2),

Disconnact coolant hoss (3.
Unscrew holder (4],
Unscrew wires on heater plugs.

* =% Sea Service Information of Gr, 00

Pull off plug (5} on contral unit in glove box.

Disconnect engine wire harness and pull into
Bnging compartment.

Pull off hoses {6 and 7).

Disconnect plugs (8 ... 10].

Disconnect diagnosic plug.

fagtallation;

Always connect two gray plugs (9] together.

Disconnect coolant hose [11).

Unscrew wires on heater plugs.

Pull off plugs on tamparature sensors,
Pull off plug (12).

Unscrew suppaort (13).

Disconnect wire hamass and lead it down,



11-207

Pull off hose (10).
Unscrew holder {170,
Pull off plug (121,

Unscraw oil trap (13).

Pull off hosa { 14].

festalfatian

Check saal, replacing i necessary

MIii1al

Unscrew injection lines on fuel injectors and
imjoction pump with Special Tool 13 5 020.
Install protective caps.

Remaove cylinder head cover, see 11 12 0040,
fnstallation.

Tightening torgque: 20 10 25 Nm (14 to 18 ft,
R tbs.).

Al g Screw on injection lines and bleed fuel

-~ system, see 1361 .. .

LTI
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Turm eylinder no. 1 ta TDC — cvl. no. 8
overlaps.

Haold the crankshaft with Special Tool
112300

Hemove howe (5] and the protective cover,
fevifatialican

First tighten tha cyliomdor haad cover s then
thir pratective cover

Loosen screws (1 and 2} and nut (3)
Leosen the drive belt and take it off of the
carmahalt sproocke

disiallaleors

Turn in the camshaft we have the valves of
eyhnder no. 6 overlapping before mounting
thea cylinder head — hold the camshalt with
Special Toaol 11 3 090,

Install and tightan the drive belt, see

11 31 110

Unserew the bolts in order of 14 to 1 and
take off the cylinder head,

Instafiation

Kaap oil out of the cavities, since othérwisg
the haolts tightaned with the cormct torque
will not axert sufficient force on the cylinder
head and, o addition, the crankcase might be
crached,

Claan the cylinder head bolts and give the
threads and bolt head bearing surface a light
coat of mil.

Replace the cylinder head gaskm

Peasure the paston protrusion, ses 11 12 101,

Tighten the bolts in three steps in order of

1 to 14,

Fightening wrgue®

Acljust the valve clesrance 11 34 004

Check the static adjustment of the ingction
pump 13 51 005,

In the thard step {cylinder head cover removerd
again aftar running the enging warm) the
cylindar head bolts are tightening to the
correct torgque angle® with Special Tool

11 2 110 regordiess of the enging temperaturs,

* Son Specilications
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1112107 REPLACING CYLINDER HEAD
GASKET

The piston with the highest “piston protrusion™
detarmines the thickness of the cylinder head
gasket.

Ramaove the eylinder head 11 12 100 Cylinder Head Gaskets:

Clean the sealing surfaces on the cylinder head
and crankcase thoroughly with a sealant
remover ® * and hard wood scraper carefully
{even shght scoring would render the engine to

Max. Piston
Protrusion of
All Six Pistons

Identification of
Cyl. Head Gaskex
MNumber of Holes

leak due 1o the high comprassion), 0.64 ...0.78 mm 1
Check the levelness with a standard steal (0,025 ... 0.030"}
ruler®, 0.79 ... 0.91 mm 2
Tha cplindor head may ot be regrownd, (0.0371 ... 0.035")
A cylinder head gasket must be installed 0.92 .. 1.08 mm 3

which conforms with the maximum piston
protruzion of all six pistons,

Measuring Piston Protrusion:

Set up a dial gage with Spacial Tool 0D 2 B30
on the cleanad cylinder head sealing surface
and set the dial gage to zero with preload.

Place the dial gage on checkpoint A" of tha
cleaned piston and Tind the highest point by
turning the crankshal

Note the displayed valug = “piston protrusion
A

Sat up the dial gage on checkpoint “B* and
note “piston protrusion B'°

The mean valus of A" + "B s the “mston
protrusion” of a piston

Fapeut these measuramants on ofl six pistons,

W21 1 T

(0,036 ... 0.0427)

The wrners have a shrink-fit in the cylinder

head,

The cylinder head bas 10 be replaced when
burners ara loose or damaged.

Burner retrusion “distance B"Y,

* Bew Speciflications IR
** Source: HWB * See Spacifications
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1112 240 REPLACING RADIAL OIL SEAL
IN END COVER

Remove drive belt 171 31 1700

Unscrew the drive belt sprocket (1)
lrstallation:

Slicte slot of sprocket and bore of washar (2)
over the pin of the camshaft,

Unscrew the oil ling {3) and bearing cap (4].
Pull off the radial oil seal.

Coat the sealing surface with a brush-on
universal sealing compound { Threa Bond
Silicone 1207** and mount the baaring
cap (4) again,

Tightening torgue™.

* San Specifications
** Cource: HWB

Shde on the radial oil seal over Spacial Tool
112212,

“ Lubricate the sealing Hip with o,

Press in the radial oil seal with Special Tools

11 3 080 and 00 5 500.

Press in the néw radial oil seal against the stop,
in contradiction to the standard seal which had
besn prossed in Flush.



M2 11 187

M 23T 11 185
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1112585 CHECKING VALVE GUIDE
FOR WEAR
Valve Removed

To measwre, install o nevw valve that its stem
e is flush with the vialve guida

Apply the disl gage and measure the til
clearance

Max. parmissible tilt clearance®

1112600 REAMING OUT VALVE
GUIDE
— Walve Remowed

1t thare s excessive play betwean the valve
guide and valve stem, sa0 17 12 595 ream out
the valve guide and install a valve with a
larger stem ciameater ©'5™"

The valve seat must also be machined in
conjunction with this step, see 11 12 607
Prass guide mushroom [1) on to the valve
serat ancd ream out the valve guide from the
combuition chombor gnd — turning down
thi reamer once.

® Bpa Specifications

1112607 MACHINING VALVE SEAT
Cylinder Head Disassernbled

The valve saat machine (ram “Hunger'" oned
the live-adged cutting tool from " New Way"™
are approved Tor the machining of walve ses
insert rings.

An oversized valve must ba installed after
machining a valve seat

Maching the valve seat insert nngs until the
spiecifiod valva ratrusion "R 15 reached

Malvi rotrusion R*

Produce the valve seat diameter M* and valve
seal width B* by grinding the correction
anglas* after machining the valve seat angle®
The valves must not bo graund in,

Chack the valviry Tor laaks 11 34 509

.

]

i B0,
Z

N

=

* Ser Specifications
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Mmaving

M211118

11-212

1112729 CHECKING CYLINDER HEAD
FOR CRACKS IN WATER TEST
— Cylinder Head Disassembied -

Mount Special Tools 11 1 037 on the cylinder
head [using cylinder head balts)

Unscraw adapter (1} and plug holes with
Special Tool: 11 1 036,

Use saals

N

Scraw in the adapter with o bolt cement**

Install Spocial Tools 11 71 034 and 17 1 035,

install Special Tool 111 033,

Apply 4.5 bar {64 psi) air pressure on cylinder
head and check for leaks {cracks) by placing
thie head in a water bath.

Nore:

Relax the water bath with 8 detergent.

** Source: HWB
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1113000 REMOVING AND INSTALLING
OIL PAN

Drain enging ail,

Lift out and disconnact plug (1},
Disconnect hasa {2).
Irstallation.

Pour in engine oil***,

FET

-
Unscrew reinflorcement plate,

Unscrew oil pan.

Unscrew ail pump and réamova oil pan.
Trstallatian;

Insert drive shaft for odl pump, see 1141 000,
Replace gasket.

Instalfation;

Clean sealing surfaces

Coat mating surfaces on timing case cover
and end cover with univirsal sealing com
pound®* .

** Source: HWB
#*® Sea Service Information of Gr, 00
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1114175 REMOVING AND INSTALLING
FRONT END COVER

Remove hub for vibration damper — see
11 23 031.

Remowe the drive bely, see 11 31 110,
Hold the intermadiate shaft sprocket with
Special Teol 11 2 040.

Unscraw the bolt.

Take off the washer and sprocket,
fnsrallation,

Guide the centering pin into the bore.,

Scraw in bolt (1],

Pull the sprocket off of the crankshaflt with
Special Tools 00 7 501 and 11 2 131.
Impartant!

Woodrutf key.

Installatron

Mount the sprocket that the stepped side
faces farward.

Unscrew bolts (4 ... B),

Only logsen the other oil pan balts.
Loosen the oil pan gasket on the end cover
carefully with a knife.

Remove the cover.

Tevsraliarion;

If the oil pan gasket was damaged, remove the
oil pan and replace the gasket 11 13 GO0
Coat the bores of the ol pan gasket with a
brush-on universal sealing compound / Three
Bond Silicone 1207**

Replace gaskat (7).

Check the radial oil seals, replacing if nacessary .
Install the end cover with Special Tools

11 2 211 {crankshaft) and 11 2 212 {intermadi-
ate shaft).

1114180 REPLACING RADIAL OIL SEAL
IN END COVER

Remove the end cover, see 11 14 175,

Press radial o1l seals out of the cover.

Press in the radial oil seals with Special Tools
241050/ 24 1 040.

Press in the new radial oil seals 1 to 2 mm
{0,039 10 0.079"") deep, in contradiction 1o
the standard seals which had been installed
flush,

Lubricate the sealing lips with oil,

** Source: HWB
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1114 605 REPLACING RADIAL OIL SEAL
IN CLUTCH END COVER
= Transmission Removed

Remove the flywheel, see 11 22 000,
Unstrew the oil panfend cover bolts.

Only loosen the other oil pan bolts.

Loosen the oil pan gasket on the end cover
earefully with a knife,

If the oil pan gasket is damaged, remove the
oil pan and replace the gasket, sea 11 13 000.
Remove the end cover.

M1 11030
P

\ Instaflation:
Replace gasket (1],
Coat the bores of the oil pan gasket with a
brush-on universal sealing compound / Thres

Bond Silicone 1207*°,

M21 10 03

Prass in the radial oil seal with Special Tools
00 5 500 11 1 260 and 00 5 500.
Press in the new radial oil seal 1 to 2 mm
10,039 to 0.079"'} deep, in contradiction to
tha standard seal which had baen prossed in
111 260 flush.

Lubricate the sealing lip with oil,

G ‘“’ s A fnstaliation:
e Y Install the and cover with Special Tool
1223

M21 11 033 ** Source: HWB
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1121000 REMOVING AND INSTALLING
CRANKSHAFT

Ramove the engine, sea 11 00 050,
Maount the engine block on Special Tool
110110 in Special Tool 00 1 490.

Remove the clutch, see 21 21 000,

Remove the cylinder head, see 11 12 100.
Remove the front end cover, sea 11 14 175.
Remove the oil pump, see 11 41 000,
Unseraw the struts.

Measure the axial play® before removing the
crankshaft.

Check / replace the thrust bearing, if the
maximum permissible play & excoedoed,

Remove the flywhesl, see 11 22 000,
Remove the end cover.

frstallation,

Replace the gasket.

Use Special Tool 11 2 213 to avoid damage on

the racal ail seal.
Cut off the gasket on the oil pan sealing
surface.

* See Specifications

011 145 |

Unserew the connecting rod bearing caps,
Insralfarion

Replace the conrod bearing shells and measure
tha conrod bearing play, see 11 24 571

The pairing code (0 to 99) must be the same
on the connacting rods and baaring caps

Remowve the crankshaft bearing caps and lift
out the crankshatt

Installation

Do not mix up the bearing caps.

Bearing cap no. 1 15 on the drive balt end,
Bearing no. B is the thrust beanng.

Install the bearing shells and chack the bearing
play, sex 11 21 531,

Frstaliarion,

Measure the axial play with the crankshaft
installed — loosen thrust bearing 6.

Center the thrust bearing by applying knocks
from a plastic hammar on the front and rear
ends of the crankshaft

Tighten the thrust bearing to specifications.
Measure the axial play*®.

Cilean the oil and water bares thoroughly to
remove the casting sand, if the crankcase is
replaced

* Ses Specifications
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1121501 REPLACING CRANKSHAFT
- Crankshalt Removed —

Crankshaft ldentification:

Engine Stroke Code

M210 81 mm (3.189") C

28 1 06

Reground crankshafts are marked with stripes
of paint.

Check the machined sizes!

Conrod Bearing Journal 14}

1 paint stripe = size 1°

2 paint stripes = size 2*

Main Bearing Journal (B

1 paint stripe = size 1*

2 paint stripes = size 2

frmportart!

Crankshafts are surface treated and may only
be reground in the plant.

Crankshafts are supplied with the correspond-
28 11 308 ing bearing shalls.

Install bearing shélls and check the baaring
play, see 11 21 531,

Install the pilot bearing for cars with a manual
transmission, sea 11 21 571,

M1 11 023

* See Specifications

X
*
e BT THTTS

1121531 REPLACING CRANKSHAFT
MAIN BEARING SHELLS
- Engine Disassembled

The bearing shells are marked with yellow,

green or white paint.

1= Bearingshell 1 2 3 4 5 7

2 = Bearing shell & {thrust bearing)

3 = Bearing shall with lubricating groove
instalied in crankcise

4 = Bearing shell without lubricating groove
installed in bearing cap

Check the machined size (main bearing dia.).

Install bearing shells in the crankcase according
to the color code of the crankchse,

If the mark has bean washed off in the crank
case, install both shells to the crankshalt color
coda,

Install the crankshaft,

Install bearing shells in the bearing caps to the
color codes of the shaft.

Place Type PG-1 Plastigage on crankshaft

wipad clean of oil and nighten bearing caps to
the correct torque”.

Do nat turn the crankshaft.

Source for Plastigage:

Cartoaol

Alfred-Brehm-5tr. 5

D-8070 Ingolstadt / West Germany

Remove the bearing caps.

Read the bearing play® from the width of the
flattenad Plastigage with halp of the scale.
Correct the bearing play by installing new bear-
ing shells, bearing shells with different machined
sizn or different color code.

* Sea Specifications
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1121571 REPLACING PILOT BEARING
IN CRANKSHAFT

Remaove the clutch, sse 21 271 000.

Pull gut the ball baaring with Special Tool
112 010.

=

Mol F e

20011149

Installed Crrder:

Ball bearing (1], cover (2], felt ring (3} and
capsule (4]

Install the cover (2} with the embossmant
facing out.

Pack bore in the crankshaft with approx. 1 gr.
of lubricating grease,

Drive in thie pilot bearing with Special Tools
11 2 030 and 00 5 500

M ER 11072

1122000 REMOVING AND INSTALLING
FLYWHEEL

Remove the clutch, see 21 21 000

Hold tha flywhesl with Special Teol 11 2 170.
Unscraw the balt and take off the flywheel
frstallation,

Clean the tapped bores.

Insert ring (1)

Replace and install the new expansion bolts
with a bolt cement®*®

Tightening torgue®.

Check the axial runout® of the flywhesl,
The friction surface may be machined 1o
minimum thickness 4%,

If machining the friction surface reduces
distance "h*" to zero, the flange surface
[distance “h") has to be machird,

11 22051 REPLACING DRIVE PLATE FOR
TORQUE CONVERTER

Ramove the transmission, see Group 24

Hold the fiywheel with Specisl Tool 11 2 170,
Unscraw the bolts and remove the flywheel
fnztalfation:

Clean the tapped bores,

Raplace and install the new expansion bolts
with a balt cement®®.

Tightening torgue®.

* See Specifications
** Source; HWB
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1123010 REPLACING VIBRATION
DAMPER

Romove the fan, see 11 52 000,

Take the drive balt off of the alternator,
power steering pump and,  applicable, air
conditioner COMpressorn

Unscrew the pulley

Tastallat o

Tighton the drive belt and check tightness
with Special Tool 11 5 020,

Take pulley and vibration damper ofl of 1ho
hub
fagfaflation

The camtering pin must Git in the bore of the:

witiratran damper,

1123031 REPLACING HUB FOR
VIBRATIHION DAMPER

Remove the rediator, see 17 11 000

Remove the vibration damper, see 11 23 070
Hold the hub with Specisl Tool 17 2 150,
Unscrew bolt (3).

Take off the collar washer (4}

logtakiatimn

Tightening torque*®

Screw in balt (3} about thres turns

Pull the hub off of the crankshaft with Special
Tooks 00 7 507 and 11 2 132,

Remave balt {3]

* Sen Specifications
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1124521 HEPLACING CONMECTING
RODS
Piztons Hemovsd

feeepprarbarst !

Only install connecting rods of same weight
clast in one engine

Waight ciass i stamped in machined conrosd
cap surface

Connecting rods may not be machined

TR TRIRLT
Pistan pin must slide through conrod bash

urder light pragsure

MR TR

L L

1124671 HEPLACING CONROD
BEARING SHELLS
— Engane D rsassemibled

Iostall pexl ear Ll comead Laaresg sholls
mccording to color coda on connecting rod
Fevppacanbarid !

Check machined size leomod beaning dia)

In B posstron ploce Plastigage Type PG 1 on
crankshalt waped clean of i and install
conroel bearing caps that groowss are on one
riile

Pairing codo (0 99 st be the same on gy
aned connas ting rod

Sourca Tor Plastigags:

Cartonl

Alfred Brehm-Ste &

3 BT Dol st

Faghitne Dolin iy baeo stiepa (usong obd conrod
Ireptta)

Stop 1 = 20 M (14 I lbs |

GBrirp 2 0% targun angla

Fenigrcnr Earnd |

e ot tuen the connec tng rod or crankshal
Flemaowe hinar ing caps

Pl boaring play® fram sodth of Dottenod
Plastigage with help of suppliod sl

Correct bearing play by installing now baaring
shalls, binaring shislls wath diffarent maochined
s or dilforent color code

For final installation, wsoe new conrod bolts
and nighten conrod cop bolts in two siaps
(ECTT ITELTEY )

* Gew Lpacilicaiions
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1M25000 REMOWING AND INSTALLING
PISTOMN

Ramowve the anging

Take off the eylinder head, oil pan and ol
pump

Remove the conrod béarmg cop

Irnpartans

Mark the installed position of the connecting
rod to the crankshalt, «f the conrod bearing
sholls do not have 1o be replaced

Impar tare?

Engine aal v injectad through the ol spray jet
[3) into the annular port (4) 10 cool the
pistons

Even slight damage on the oil spray jet (3)
eould mean that the ol stream would not
align wath bore [4) for the snnular port, whieh
would result in an immediate engine defect.

To avoid damage on the ol spray jet (3], bolt
Special Tool 11 2 050 on the connecting rod.
Press out the piston upwirds

Loft out circlip (1).

Press out the piston pin.

Insrallation

The piston pin i3 matchod with the piston and
miust not b mixed up,

M1 11 000

PR

20 507

FEIT SR

Only imstall a piston of the same make and
same weight group.

Thi waight group is stampad in the piston
crown with a "+ or =" ugn

Fenygrine faene 7

Check the machined size® (piston diameter)

Check thae peston installed clearance”

Engine Make Checkpoint A

M21D Adcan 15,00 mm (0.5917)
KS 18.00 mm (0.709*}

Mahlef 45 00 mm (0,472
Kanig

Set the internal calipers on the micrometar to
zero with the measured pston diameter

Measura tha cylinder bore at tha bottom,
reddle and top with the internal calppars in
forward and rotating directions,

Measure the piston installed clearance®

* Son Spoecilications
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Lubmicote piston and piston nngs with ol
Offsar piston ring énd gaps by 1209
Compress piston rings with Special Tool
17 2 260,

1125651 REPLACING PISTON RINGS OF
ONE PISTON
Piston Femoved

Check wide clearance® of piston rings {only
povsstbibe an nings 2730,

M2 T2

Screw Special Tool 11 2 050 an connecting Remove piston rings and check end clearance ®

rovd to avoid damaging ol spray jet [3)

Terstadiaticn

Install piston rings that word “TOP* faces
PILEOn Crown

T Kiystone ring

2 Taper face ring

3 Bevelled ring with rubber lined spring

Istall piston that arrow Taces loothed bl
Install connecting rod, see 17 24 521

TDP IR T RN

* B Spesi lication
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1131 000 REMOVING AND INSTALLING #
CAMSHAFT

Loosan bolts (1 and 2) ond nut {3)

Loosen toothed bolt and teke off of camshalt
sprackeat,

Unscrew bolt (1) and take off camshalt sprockest
Jesraffation;

Tightoning tarque®

Detach hose 11),

Unserew hoss (2)

Loosen clamp (3)

Unecraw nut (4) and remove air clennegs
Remove fan 11 52 000

Remowe vacuum pump 11 66 000,
Tragtadfintegann

Turn arrow up,

Instalfation:
Slide slot of sprocket and bore of washer (2]
ovar pin in camshaft.

Remowe rocker arm of cylinder no. 2/exhaust
and rocker arm of eylinder no. 3fintako, sen
11 33 031, to remove ension on camahaft.
Turn eyhindur no, 1 to TDC < eylinder no. 6
i fape.

Unseraw camshaft.

fevstaltatean:

Replace rocker arms, if replacing camshaft
bocausi of worn cams!

Slide steel ring on to caim for vacuum pumg,
Bisirings ore maorked.

Bearing no. 1 is ot front end.

Install radial oll seal together with bearing no. 1,
see 11 12 240,

Maunt oil line.

Hold crankshaft with Special Tool 17 2 300.

Tnstaflation:
Check camshaft axiosl play®.
Install and tighten toothed belt, see 11 31 110,

Datach hose (5) and unscrew protective cover,

" Sea Spacifications
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1131100 TIGHTENING DRIVE BELT Loosen bolts (1 and 2) and nut (3),
Disconnect hase (1]

Turn out hose (2]

Loosan clamp | 3]

Unscrewy nut (4] and remove the air cleanar,
Remaove the fan, see 11 52 000,
frstalfation;

Turn the arrow to face up.

Turn crankshaft to have TDC in cylinder no, 1 “ '.;1 ) ’ Hold the camshalt with Special Tool 11 3 090,
and ovarlapping in eylinder no, 6 N o Turn the crankshaft to have TDC in eylinder no.
- 1 and overlapping in cylindear no. 6.

L AN

@
P 7
R T RN
; x . Important!

Tighten the drive belt at a coolant temperature
of 15 to 359 C {80 10 957 F),

Place a 2.5 mm thick feeler gage blade on the
exhaust end for naw drive belts or drive belts
usird less than 15,000 km {10,000 miles)

Hold the crankshaft with Special Tool
11 2300,

Pregs wensioning roller toward outside with a
torque wrench (analog display).
Tightening torque for toothed belts
up to 15,000 km (10.000 miles)

42 + 3 Nm (30,5 + 2 1. Ibs.}
from 15000 km (10,000 miles) on

30 to 35 Nm (22 to 25 f1. Ibs.).
Tighten nut §3),
Tighten bolts (1 and 2).
Check tightening torgue of bolt (1).
Crank engine once in turning direction and
recheck timing.
Adjust injection pump statically — see
13 51 005,

Remove hose |5) and protective cover.
Remove the cylinder head cover, see 11 12 000.

Ay

'CHRET
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1131110 REMOVING AND INSTALLING
DRIVE BELT

Disconnect hose {1].

Turn out hose (2],

Loosen clamp (3],

Unserew nut (4] and remove air cleaner.
Remove fan 11 52 000.

fnstaltarion.:

Turn the armow to face up.

Cylinder no. 1 a1t TDC — cylinder no, 6
owverlapping,

r ! Hold the crankshaft with Special Tool
11 2 300.

Remove hose (5) and protective cover,
Remowve vibration damper, sea 17 23 010,
Remove cylinder head cover, sea 11 12 000.

-
=

CENEE
.

[}
Fmzin

=

[+

Loosan bolts (1 and 2) and nut (3]
Mark the runming direction of the drive belt
and take off the belt.

Irnstaliation
Hold the camshalt with Special Tool 11 3 020,
Cyl. 1 mt TDE — cyl. B overlapping.

Hold tha injection pump gear with Special Tool
13 5 340 for a rough adjustment of the
injection pump.

Install drive belt in opposite direction of the
anging's running diréction — turning the loose
camshalt sprocket against the drive balt,
Remaove Special Tool 13 5 240,

Tighten the drive belt, see 11 31 100.

Drive Balt Layout

Adjust injection pump statically - see
13 51 005.
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1133050 REPLACING ROCKER ARM

Ramove vacuum pump 11 66 000

Pull off spring clip (1]

Pertinent cams of carmshalt must be turned up
for remowal of rocker arma

Prass down valee springs with Specinl Tool

11 3 120 and remove rocker arm — watching
ot lor valve collets,

Teragrinefan i1

Imstall rockar arm with same ball-handed bolt,
When replacing rocker arms, it 15 alwiys nisces
sary to alio replace tho ball-headed bolts

Pull out ball-headed bolt with Special Tool
11 3140,

Feastadfaticary

Inatall ball-haaded bolt with o bolt eomant* *
and prews in sgaimt stop,

Insrallation:

Press spring clip into groove of ball-hesded bolr,

Adjust valve clesrance 11 34 004,

** Source: HWB

& M2t 11 06k

134004 ADJUSTING VALVE CLEARANCE

Remove cylinder head covir 11 12 000,

Turn engini to TDC with a wrench socket used
on crankshaft {vibration dampor)

Apply a 12 mm apen-ond wreneh on nut (1] Tor
counterholding and unscrew nut on sdjusting
eccentric {2).

Adjust valve clearance V" — scoentric always
turnied towird outside

Make adjustrments in firing order (1-5-3.6-2.4)
and in comprassion TDC

Tighten nut with Special Tools 11 1 180 and
00 2 060,

Tightening lorgque”

1134509 CHECKING VALVES FOR LEAKS
— Camshaft Removed -

Fill intake and exhaust ports with gasoling
outdoors or indoors with strict conformance
of fire prevention regulations.

Valves and valve seats must be inspected if the
gasoling runs past the valve heads.

Remove and install valves 11 34 550,

Maching valwe saats 11 12 607

* See Specilications
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1134 660 REMOWING AND INSTALLING
VALVES

Remove aylinder head, oo 11 12 000,
Urscrew tho thermostat housing and mount
the cylinder hoad on Specil Tool 11 1 065
with Special Tood 11 3 1385,

Unscrme the intake manifold and oxhaust
manifold

fagtiliation

Hoplaco the gaskots

Remove the camshaft, sen 11 31 000,

Install Spocial Tool 11 3 131/ 133 and place
tray 11 3 132 in the msombly stand

Remove the drag lever

Press down valve springs and-remove the valve
Rompirs.

Take off the uppar spring retainer, valve
springs and lowdr spring retainer,

Toke tray out of the pssembly stand and pull
out the valve.

Instaffation:

Only install valve springs with sama color coda,
wira gage size and langth,

Lubricate the valve guide and valve stem with
ail,

Measure the valve retrusion R®, see 11 12 607,

* See Specifications

TP

e
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111 DER

Pull off the valve stem seal with Spoecial Tool
11 1 250,

Install the walve,

Use assembly sleeves to avoud damage on the
valve stem seal,

Lubricate the valve stem seal with oil and
install seal (1),

Source Tor Assembly Sioeves:

Cartoal

Alfred-Brohm-Str, 5

D--8070 Ingolstadt [ West Germany

Prass on the valve stem seal againat the stop
with Special Tool 11 1 170,

The new, improved valve stem seal [internal
groovingl is pressed on by hand with Special
Tool 11 1 200.

Special Tool 11 1 200 has two diamaters — for
F/B mm (0.276/0.315") valve stem seals.

11 35020 REMOVING AND INSTALLING
INTERMEDIATE SHAFT

Remove tha front end cover, sae 11 14 175,
Unscrew guide plate (1)

Pull out intermediate shaft (2) and, if necessary,
turn the crankshaft,

Installation:

Check the gear, replacing the intermadiate shaft
il necessary.

Bearings in the crankcase cannot be replaced.
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1140 000 CHECKING ENGINE OIL
PRESSUIRE

Disconnact wires on oil pressurs switch.
Unzcraw oil prissure switch 1),
Tnstaliniion

Chack gasket, replacing if necessary.

Screw in Special Tool 11 4 060,

Connect 10 bar (142 psi) pressure tester of
BMW service test umit,

Check oil prassure®.

* Bee Specifications
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1147000 REMOVING AND INSTALLING & Unscrew the oil pump cover and inspect the oil

OIL PUMP pump for wiar.

- Scoring in body fcovar
Remove the ol pan, see 11 13 000, o ~ Wear of gears
Remowe the ol pump. { i
ot

3
£

i

M1 159

The enging oil control valve regulates the

enging oil prassure®.

Check movement of piston (5]

Check langth of spring (6) = 71,6 mm (2.819").

fnsrallatian:
Guide drive shaft (1] snto the bearing.
Replace the bearing, see 11 11 160

Installation:

Press in and hold spring (6) and washer (7%
with @ screwdrniver,

Install circlip (2).

Checking and Serwoing:
Unscrew cap {2) and clean ol lilter screen (3],

L.
MIVITIEN

M2 003

Check whather the gears run easily by turning
the drive shaft.

M2111158 Sepe Specifications
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1142020 REPLACING QIL FILTER

Unscrew oil dran plug in oil Tilter and drain oil.
Irstaffation.
Tightening torque®,

Unscrew cover and pull out ol filter {1)
Installation

Check seal, replacing if necessary

Add oil * and ***

Tightening torque®,

1142650 REMOVING AND INSTALLING/
REPLACING OIL SPRAY JET
- Crankshaft Removed

Engine oil is injected into annular bore {4} of
piston via oil spray jet (3) for piston cooling.
A guarantee that oil stream meats boro (4)
could not be given were oil spray jet (3} even
slightly damaged.

Follow-up damage would be immediate
enging failure,

Uinscrew scrows and teke out oil spray jet (3).

* See Specifications
" Beo Service Information of Gr. 0D

161000 REMOVING AND INSTALLING
WATER PUMP

Detach hose {1]

Unscrew hose {2},

Loosen clamp (3},

Unscrew nut (4] and remave aie cleaner,
Ingtallation.!

Turn arrow up.

Remove fan 11 52 000.

ARemove water hose (5,

Take off drive belt and unscrew puliey,
Unscrew screnws and remove proteclive cover,
Instatfation,

Tighten drive belt and check tightness with
Special Tool 11 5020,

Dratach water hose,

Unscrew watir pump,

Nore:

Only push toothed belt to ane sida.

Installation;
Replace gasket (1)
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M2111 067

M2111 68

1151502 OVERHAULING WATER PJ
- Water Pump Removed —

Pull off hub {1) with Special Tool 00 & 500.
Lift out eirclip (8).

Prass out water pump bearing,

Drive out seal (4).

Instaliation:

Lubpicate saal (4] with oil and press in with
Special Tool 00 & 550,

1-232
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Replace bearing (3] and soal (4],
Check impeller {6}, replacing if necessary.
{1] = Hub

6 7] = Water pump body

4 Instalfation:

Press in baaring (3) agaimst stop,
Press'on impeller (6.

M2111 6%

Check assambled distances.

BT,

nz
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1152 000 REMOWVING AND INSTALLING
FAN

Ramowve Tan cowl,

Hold pullay with Special Tool 11 5 030 and
unserew coupling mut (1),

Temproaetarre!

Left-hand threads — nut turned clockwiss 1o
unsorew.

frsraliation

Tightening torgue®

1152 020 REPLACING FAN CLUTCH

Remova Tan 11 52 000
Rueplace fan clutch, of
al by has seized — fan of stopped engine
cannot be turnad or is hard to taren,
b Tan cluteh has axal/radial play or g
losing ol
Check tho switehing pointe® with a Vibeocard
e
Unscrow Tan mounting bolts and take olf the
Tan clutch

* Los Spacilications
#a8 Con Workshop Equipmant Cigalog

M 2111 o7

M2 ?EI.I

1163000 REMOWVING AND INSTALLING
COOLANT THERMOSTAT

Remowve fan, sea 11 52 000,
Drain confant partially,
Remaove cavers {1].
Remove thermostat.

Instaliation.

Clamp on thermostat faces out.

Replace rubber ring (2] and gasket.

Loosen bleeder screw (3] with enging at
operating temperaturs, hester sel to “waerm'”
and enging running at Fast idle speed, and
tightan bleeder screw again when escaping
codalant 15 without air bubblas.

Checking Thermostat:

Dioses the thermostat begin to open at the
temparature quoted in the Specifications?
Check opening temperature in hot water and
compare with the stampaed value.

1162080 REPLACING TEMPERATURE
TRAMNSMITTER

Pull off plug

Unscrow transmitton.
frastalfution

Replace soul

Tighteming torgue”
Toating  see Group 12,

* Soo Spocilications
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1161 450 REMOVING AND INSTALLING
CHARGING AIR PRESSURE
BLOWOFF VALVE

Tha control valve limite charging sir prassure.
11 this system Fails, the blowoft valve protects
the engine ngainst overcharging - the oil
indicator lamp comes on,

Opening pressurm*

Pull off wire (1}

Unserew bolts

* Sea Specifications



1185015 CHECKING BEARING FLJJ’
OF TURBOCHARGER

Excissive bearing play could he causing
excessive ol 1o the turbocharger (which is
#lso noticed by blus smoko) or noiw,

Axiol Play®:

Apply dial gage on turbochargsr shaft and
prass lrom stop to stop without terning tha
shaft,

Turn turbrochargar shaft and ropeat check

Radial Play*:

Apply dial gage on turbocharger shaft.
Press turbocharger shaft on hath onds um
Tormly Tram stop 1o stop, whilo turmeg it

* Sea Specifications

-235

1165018 CHECKING CHARGING AIR
PRESSURE OF TURBOCHARGER

Connect prassure testor 13 5 000 batweon
eollector and howe Tor injection pump,

Place pressure testor 13 5 000 in passonger
compartmant.

Be careful not to clamp the hosa,

Measure charging air pressure by driving car
in load ranga (broking) or on a dynamomaetar,
The system is okay, if the ehiarging & pressur
stabilizes,

I charging air prossure is not comect, check
control valve — see 11 G5 060,

I charging air pressure is too low, choeck hose
connections (leak sprayh and mevemient of
turhochamger shaft,

-

* Son Specifications



11-236

1166 020 REMOVING AND INSTALLING
TURBDCHARGER

The turbocharge: receves ol Trom the eangine
il corount

Conformance with the Tollowing points i
impariant 1o guarantee suifient lubnoation
of the high spesd turbocharger

Por Tt angine ol cireun [speailied angine
onl, oil level, crankcase vent, ato.)

Engine spoed not 1oo hgh bofore engine ol
prossuny hay boan bult up [indhieator lamp)

anging runmng at hegh spead also not
sopped [turbocharger rans on)

Engine not startsd anmadately altor an oil
changa, Instead lirst build up ol prowsuare
by cranking the angine with the starter
[dsconmact wire Tor fuel shutoll, wo

11 00 0]

Excessively old enging odl will cousa corbon
deposits in the turbocharger, Carbon can be
saan on the turbocharger shaft after taking
aofl the ol line. In this case it would ba
nacassary to rmeplace the anging oil and ol
lilter

Important When Working on Turbochargers:

Ewven the most minute partclos of dirt
could lead 1o destruction of tha turba-
charger — conwquantly nover ran tha

anging withoul its nir eleanes.

I the hosa s pulled off of the, control valva,
this could lamd to overcharging and destruc
tion of the enging when oparating with the
thrattle wide opan

No ripairs may be performed on turbochargers,

Dizconnact hosa (1)

Turn out hosa {2}

L oosen clamp (3]

Unscrew nut [4] and remove air cloanas
fawtalfatimn

Turn arvow to face up

Remove pipe (B),

Unserew axhaust pipe on turbocharger.
Remove EGH valve, see 11 71 601,

Frg Falflateiar

Chack gaskots, replacing il necessary.
Coot studs with copper paste "CRC™**
Ruplace self-locking nut.

Tightening torgue®,

Unscrew oil lines.
Ingratiation:

Replace seals,
Tightaning torgque*,
Chack angine oil level.

Unserew bolts and remove turbocharger.
Trgtallation.

Check levelness of sealing surface,
Tightening torgua®,

" See Spacifications
** Source: HWB
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1165058 CHECKING AND ADJUSTING
CONTROL VALVE

The control valve limits charging air prassure —
see 11 65 D18 for testing procedures,

& control valve opening too early will be
noticed by a drop in power and richening of
tha mixture (soot in exhaust),

If the by pass valve opens too late, this will
cause excessve charging air pressurg — see

11 65 018,

Pull off hose (1) and connect pump 11 7 010
The controf valve begins 1o open with o pres:
sure of 0.840 £0.035 bir — the regulating rod
of a closed control valve must rest on pin (3)
without tension.

Unscrew lock nut {21,

Remove circlip on pin {3).

Adjust control valve opening time as described
Note:

One turn of the linkage is equal 1o 0.05 bar.
fnstallation:

Lock nut (2} with clear lacquer™ ™.

The regulating linkage is locked on a standard
installed twrbocharger and therafore cannot be
turned.

Such control valves with locked regulating rods
must be replaced when the beginning of opan-
ing is not correct, see 11 65 0G0,

** Source: HWE, Mo, B1 229 407 404

1165060 REMOVING AND INSTALLING
COMTROL VALVE

Remove circlip | 1) and disconnect hinkage,
Pull off hose (2],

Unserew seraws (3).

fnstallation:

Replace screws 3],

Adjust control valve, see 11 65 059,

1166 000 REMOVING AND INSTALLING
VACUUM PUMP

Remove cylinder head cover 11 12 000,

Turn cams for vacuum pump to face down (with
socket applied on crankshaft).

Unscrow nuts and take off vacuum pump.

fnstalfation:

Install vacuum pump that pipe adapter is a1
rear and cam runs in opening of plunger.
Imsert seal (1.

Caurian!

MNiver run eagimg witheut attechod vacuum
pump — loose cam ning.

Checking Vacuum Pump Pressure® and
Throttle:

Connect BMW service test unit on throttle
and check with enging runmng.

* Sea Specifications
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M21 11192
EMISSION CONTROL LAYOUT DRAWING — 524 td
1 Pressure converter (7.20.680.12} 10 Altitude transmitter for ALDA (0 450 997 002 see Gr. 13
2 Filter 11 Vacuum pump
3 Damping container 12 Awmospheric and charging pressure dependent control box for full load stop (ALDA] ses Gr. 13
4 Throttle (black side faces alectric switching valve) 13 Wanting valva (ALDA venting with EGR operation]
5 Electric switching valve {black - 7.20.939,13) 14 Speed/referonce mark sensor — see Gr, 12
6 EGR valve {7.20.905.00) 15 Coolant temperature sensor (0 280 130 037 sea Gr. 12/13
7 Temperature switch {1 288 474) - open above + 78°C (1729 F) 16 Meadle travel sensor in fuel injector — sse Gr. 13
8 Control unit for VP20 (0 281 001 078} 17 Valve for injection timing control — ses Gr. 13

9 ldle switch 18 Air cleaner — see Gr, 13
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1170008 CHECKING EMISSION ,
CONTROL

Pressure Converter (1}
Apply Special Tool 13 2 000,

Exhaust gas recirculation (EGR) is working at
idle speed and partial load,

Perform following test with a coolant
temperature > 78% C (172% F] and the engine
running,

Provide - 600 + 10 mbar inlet pressura (2}
with an gxtarnal vacuum pump.

Measure outlet pressure (3) with the BMW
SETVICE Tester

Testing value, — 360 +25 mbar.

I necessary. adjust the outhet pressure with
linkaga (4},

Adjusting value: — 360 £ 5 mbar.

- Vacuum on EGR Valve (6) —
Connect hosa (1) of the BMW service tester.

Moasure the vacuum at idle speed and speeds Defective:

of 1,000 to 2,800 rpm. = Check the vacuum pump pressure”® and
Min.: — 320 mbar throttle, sas 11 66 000.

Max.: — 430 = 10 mbar Check EGR at idle spead

— Check EGR at partial load,

* Ses Specifications
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A EGR at Idie Speed

EGR 15 working at sdle spead amd with a conl-
ant wemperature of > 789 C (172° F),

— Temparaturs Switch (7] —

Switching-on temp.: 78 +£3%C (172 +5% F)
Switching-off temp.: 60 £3°C [140256° F)
Check with BMW service test unit (ochmmeter}

— Idbe Switch (9] —

Switching-off point: 0.5 mm (0.020") after
idle stop.

Cheek with BMW sarvice test unit (ohmmatar),
Loosen screw 1] to adjust,

— EGR Valve (6) —

Apply about — 400 mbar préssure (BMW
service test unit] on EGR valve {6).

Pull off and reconnect hose (1) — elosing and
ocpening clicks will be heard,

Also refer to 11 71 601,

= Electric Switching Valve (5) —

Check with ignition on and a coolant tempera-
ture of = 78% C (172° F) or a bridged tempara.
ture switch (7).

Apply about = 400 mbar pressure [BMW
?mri:e test unit) on electric switching valve

5.

The oparation of the electric switching valve
{5) and EGR valve {B) will be heard when
operating the idle switch (9],

B.) EGR at Partial Load:

EGR is working at speeds of 1000 to ZE00 rpm
and a coalant temparature of > 78% C (1729 F)
{coolant temperature sensor 15),

= Contral Unit (B) -

Check with a coolant temparature of > 78° C
(1729 F] and engine running.

Connect BMW service test unit and check signal
output on control unit (B].

There should be battery voltage at speeds of
1000 1o 2800 pm.

Defect:
Chack contral unit @nd wire harness with an
universal adapter, see Group 13.



= Yonting Valve (13) -

The ALDA regulation will be vented, i.e.
altitude compensation will be stopped, with
EGR operation,

1171501 REPLACING EGR VALVE

Pull off vacuum hose (1),

Loosen pipe clamp (2}

Unserew EGR valve,

fnstatfation:

Replace gasket.

Coat studs with coppear paste "CRC™**,

Apply vacuwm {1} from BMW service test unit,

Checking Valve Travel:
Pull off hose (2] and blow in anr,

Vanting valve (13} is open completely with a Test Pressure Travel

pressure of -- 290 * 34 mbar. Swp  mbar mrm {inch)
1 - 340 23 1 (0,040
2 ~ 400 +3 4 205 (0,157 £ 0.020]
3 -470+20 -
4 ~300+20 g

= i - PEIRIEAL

Note:

The EGR valve is open in case of sccaleration

smoke and acceleration hesitation,

Check instalted position of throttle (4) in case
of excessive smoke.

EGR valve must not squeak while opening and
closing!

" * Source: HWEB
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11 00 006
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1113 000
1114100
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1131000

001
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1133020

031
11 34 004

509
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11 40 000
1141000
151
1142 021
1143101
11 51 000
502
11 52 000
020
1153 000
1176 010
1178 010
510

BMW 533i, BMW 535i

Diagnosis with BMW service BSIEN ... see nominal value microfiche
Compression of all cylinders — check ..... 11- 302
Enging — remaove and iNSIAIL ..ot sr e e raaan 11- 303
Exchange engine - replace ’ e 11- 306
Cylinder head cover — remove and install R e 11- 306
Cylinder head - remove and install ......... A 11- 307
Cylinder head gasket — replace i i v 11- 310
Valve guide — replace (valve ramoved) OSSR | e |
Valve guide — check for wear . ’ R A 11- an
Valve guide — ream out . Z n
Valve seats and valves — macmne (cyllnder head d:sassembled) A1- 3N
Cylinder head sealing surface — grind (cylinder head di bled) .. 1= 312
Cylinder head — check for cracks in water test (cylinder head d|sassembfed} ......... 312
Qil pan - remove and install .. " 313
Timing case cover, upper — remove and |nstatlr‘seaf R 314
Timing case cover, lower — remove and install/seal .. 315
Radial oil =eal in upper timing case cover — replace .. . 316
Radial oil seal in lower timing case cover— replace ... 3186
Radial oil seal in clutch end cover — replace .......ocoveveviiinnn N7
Crankshaft — remove and install 318
Crankshaft — replace (crankshaft removed) s 319
Crankshaft main bearing shells — replace (engine di mbled) 319
Pilot bearing in crankshaft — replace ... ... 320
Flywheel — remove and install ; N
Drive plate for torque converter — replace n
Starter gear ring —replace ..., an
Vibration damper with hub — remove and |nstal| 322
Vibration damper—replace ... ... 322
Vibration damper hub — replace 322
Connecting rod — replace (piston removed) ............cooeeevniinns 323
Connecting rod bearing shells — replace (engine disassambled) 323
Piston — remove and install 324
Piston rings of one piston — replace (pistan ramoued) 325
Camshaft - remove and install (cylinder head removed} ................................................. 326
Camshaft - replace (camshaft removed) 327
Timing chain - replace 327
Sprocket set —replace (liming chain removed) 328
Chain tensioner piston — remove and install .. R S 328
Tensioning rail / guide rail — replace (timing cham removedr ........................................... 329
Rocker arm shafts — remove and install ... 330
Rocker arms — replace N
Valve clearance —adjust ....... 331
Valves — check for leaks (camshaft removed) .. 3
Valves — remove and install (rocker arm shafts removed) 33z
Engine oil circuit ..... . 333
Engine oil pressure — check ... 334
Qil pump - remove and install ................. 334
Qil pump drive chain — repl 335
Full flow oil filter —replace ......occeeviivviiinisenen 336
Oil dipstick guide tube — replace 337
Water pump — remove and install —— 337
Water pump — overhaul (water pump removed) .......coocoeeeinnn 338
Fan — remove and install ......... 339
Fun clutch — replace . 339
Coolant thermostat — remove and install . 339
Catalytic converter — remove and install 340
Oxygen sensor — check ... 340
OGN SISO = REPIaIBE i it s R s e 341
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M3IDBE32 = BMWS33:
M30B34 = BMWS35I
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11-302

1100038 CHECKING COMPRESSION
OF ALL CYLINDERS

Pull off relay (1).

M30832:

Pull off plug (2} and Bift gut wires,

Pull out hoses {3 and 4},

Unszrew hosa clamp {5),

Unscrew pipe (G,

Disconnect vent hosa (7],

Unscrow nuts (B) and ramove air cleaner with
air flow sensor.

M 30 B 34:

Pull off plug [2) and BTt out wires,

Loosn hosa clamp (3).

Opan clips {4].

Pull off hose (5],

Unscraw nuts (6] and remave air cleanar with
air flow sansar,

Linscrew spark plugs.

Check compression®
Instalfation:

Check tightening torque***

* See Spacifications
*&* See Specifications of Gr. 12
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1100050 REMOWVING AND INSTALLING
ENGINE

Unserew compressor — see Group B4.
Refrigarant hoses remain connected,
Installation.

Tighten drive belt and check tightnoess with
Special Teol 115 020,

|

Disconnect negative and positive leads on
hattery.
Linscriw lead on positive terminal.

-
MAE G

Unscrow ground strap for hood.

Disconnect or remeve gos pressure props and
insart Spacial Tool 51 2 110 to prop up the
enging hood,

Caution!

Use locks (1}).

Remova transmission — e Gr, 23 or 24,
Unscrew plug and drain coolant.
Remove fan 11 52 000,

Remove radiator 17 11 000,

Unscrinw powear steefing pump.

Pressure hoses remain conneetod,
Installacion:

Tighten drive belt and chack tightness with
Special Tool 115 020,

26 11 005




Pull off plug {2} and lift out wires

Loosen hose clamp (3]

Opan clips (8],

Pull off hose {5}

Uniscrew nuts (6] and remove s cleanar with
anr flow sansor.

M 308 32:

Pull off plug (2} and lift out wires,

Pull out hoses (3 and 4)

Unscrew hose clamp (5]

Umnscrow pipe [6),

Disconnact vent hose (7]

Unserew nuts (8] and remove air cleanar with
air Tlow sensor.

FELRLEE L)

Pull off plugs on idle control unit and DME P, i Pull off plug 17} on DME control unit in glove
control unit in glove box and pull wires into Sy box.
enging compartmant . Disconnect plug (B) and run wire harnass into

engine compartmeant.

MNore:

Refer to 13 61 000 or a wiring diagram for the
meaning of plug connection (A)

Disconnect ground wire,
Disconnect plug for oxygen sensor,
Disconnect wire harness on firewall.

Unscrew ground wire (9)

Pull off wire (4],
Disconnect wirg harmess.

Disconnect wires (1 and 15).
Pull off wire (5] on solencid.
Disconnoct wirg harntss.

R 28339
! M308 34: |
Disconnect wire harness lor oxygen sensor on

floor plate.

Pull off wire (4.
Unscrew wares (1 and 16).
Disconnect plugs (5},

281131



11-305

Al Models:

Remove cover {10] and cap (11},
Pull off plug {12) and lift out relay
Disconnect wire harness (13},

Pull off vacuum hose [8).

Disconnect accelerator cable |3) and cruise
control cable [4),

Insfallatian.:

Adjust accelerator cahle, see 35 41 421
Adjust cruise controd cable, soa Group 65,

Discannact water hose (2) and apply Special
Tool 11 0 020,

2810 021

Unscrew water hosa {5) for expansion tank,
Disconnect fusl return line (G).
Take wires out of clips.

Unserew left engine mount
frnstaflation.
Tightening torque*®,

Disconnect fuel feed line {7) and heater hoses

Disconnect ground strap,
{8 and 9),

Unscréw right engine mount

Lift out engine,

Instatiation:

Tightening torgque®

Only M 308 32:

Adjust engine wdle speed/CO 13 00 054,

)

2811 t9a  * See Specifications

I8 N e



1M00097 INSTALLING EXCHANGE
ENGINE

Remove engine 11 00 050,

Exchange Engine ldentification on Crankcase:

1 = Type designation

2 = "A™ for exchanga or "N lor now part
3 = Month of manufacture

4 = Yoar of manufacture (1982}

Stamp the engine number (5)

Drive i the supplied oil dipstick guide tube
(see 11 43 101) and transfar parts from the
old to the exchange engina,

Add engine oil***,

fmportant!

Remowve the pilot bearing in the crankshaft
s 11 21 571), if the car has an Automatic
lransmission,

Install engine.

Only M 30 B 32:

Adjust the engine wdle speed and CO lovel,
see Group 13.

*®v Sae Service Information of Gr. 00

1112 000 REMOVING AND INSTALLING
CYLINDER HEAD COVER

M 308 32

Pull off plug (2} and lift out wires.

Pull out hoses (3 and 4],

Unscrew hose clamp (5],

Unscrew pipe (61,

Disconnect vent hose (7).

Unscrew nuts (B) and remove the arr cleanear
with the air Tlow sensor,

M 30 B 34:

Pull off plug (1) and lift out the wires.

Pull off plug (2} and unfcrew nut (3],

Pull off hpses 14 ... 7]

Open clips (B).

Loosen hose clamp (9),

Unscrew nuts {100 and remove the air cleanar
with the air flow sensor

Pull off hose (7).

Unscrew agnition lead tube (B).
Loosen nuts {9).

Unscraw and remove nuts [10),
Unscraw clamp (111,

Installation

First tighten nuts {100 and then (9],

Unscrew the cylinder head cower,
Insrallarion

Check gasket, replacing if necessary.
Make sure thot the gasket is positioned
correctly and tighten the bolts in order o
1 through 9.

Mount the clamp with bolt {3},
Tightening torque*

* See Specifications



1-30/

1112180 REMOVING AND INSTALLING
CYLINDER HEAD

Unserew exhaust pipes on exhaust manifolds
amd pipe clamp on transmission,

Tagtallation:

Check gaskats, replacing if necessary,

Coat stud: with copper paste “CRC"""
Replace self-locking nuts,

Tightening torgue® .,

Unscrew plug amd drain coalant,
Disconnect battery ground lead.
trstallasion:

Fill cooling system with coolant™ " * and
blead 17 00 039,

Replace engine oil***,

Disconnect accelerator cable {7}, cruise
control cabla (8} and throttle cable (9],
Tersralfarion:

Adjust accelerator cable, see 35 41 421,
Adjust cruise control cable, see Group 65,
Adjust throttle cable, see Group 24,

Remove cover (10) and cap (11),
Pull off plug (12) and lift out relay.
Disconnect wire harness (13),

* Ses Specifications
** Sourca: HWB
**= See Service Information of Gr, 00

e

M 308 32:

Pull off plug (2} and lift out wires,

Pull out hoses (3 and 4).

Unscrew hose clamp (5).

Unscrew pipe (6},

Disconnect vant hose (7).

Unscrew nuts (B) and remove air eleaner with
air flow sensor.

Pull off plug.
Disconnact fual return line (8) and watar
hoses | 10].



M 308 34:

Pull off plug (] and lift out wires.

Pull off plug (2} and unscrew nut (3),

Pull off hoses (4 ... 7).

Open clips (8],

Loosen hose clamp (9],

Unzscrew nuts {10] and ramove air cleaner with
air flow sensor.

Pull off plug.
Disconnect fuel return ling (11} and coolant
hose (12].

Al Models:

Disconnect fuel fead line and heater hosas
{8 and 9).

Disconnect water hose for expansion tank.
Pull off vacuum hase,

Remaove bolt (13).

Disconnect wires {14 and 15} on alternator
and starter,

Lift out and disconnect plugs {16,

Unscraw ignition lead tube {10} and distributor
cap.

Unscraw diagnodis socket.

Remove holts {117).

Disconnect DME plugs #12 and 17).

Pull off haose (15).

Take off cylinder head cover.

fastallation:

Check that gasket seats correctiy.

Connect DME plugs for reference mark and
speed signals in such a manner, that gray plug
{17} is connected with the plug marked with
o ring.



» -
D iy 1 145

Pull off plugs on fuel injectors (1 ... 6], cold
start valve (7], idle positioner (8], oil pressure
switch (9] and throtile {10}

Unscrew clamp (11) and ground lesd (12].
Disconnact engrme wire harness and place
aside to the right.

Remove Upper timing case cover 11 14 100,
FRemove chain tensioner piston 11 31 000,
Opan lockplates.

Unscrew sprocker,

Nore:

Lockplates are not used again,

Tighterming torque®,

Instatlation

Install timing chain that dowal pin (1) is at
bottom laft when tapped bores are perpandi-
cilar to the engine,

Unscren eylinder healf bolts in ordor af
14 through 1,

Insert Special Tools 11 1 063 as shown in
pictura, 1o provent moving or turning of
rocker arm shalts,

Lift eff cylinder head,

* Ses Specifications

] L LA 1, A
R R eLon
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> e
. e— ' 00
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fnsratfarion:

Keep oil out of cavities, since atherwise balts
would not exert sulficient pressure on the oy
linder head even though they are tightened to
COrrecl Torque,

Engine block could also be cracked.

Clean cylinder head bolts,

Lubricata threads and bearing surfaces of bok
heads with a light coat of oil.

Replace cylinder head gasket — sea 11 12 101,

Tighten bolts in order of 1 through 14 to
correct worgue® in three steps,

fenproe gt !

Mew eylindar head balts without collar
[bartter quality):

First tightan bolts 1... 6 with G0 £ 2 Nm
[43.4 2 1.4 f1. Ibs.) — remove Special Tools
11 1063 — then tighen bolts 7 ... 14 in first
step.

Adjust valve clearance - ses 11 34 004,
Cmly M 30 B 32:

Adjust engine idle speed/CO - soe Group 13,
Tighten cylindar head bolts to torgue angle®
with Spacial Tool 11 2 110 regardless of engine
temperature in the third step (cylinder head

cover removied again after enging was run warm),

* See Specilications



1112 101 REPLACING CYLINDER HEAD

GASKET

Remaove cylinder head 11 12 100.

Clean sealing surfaces on cylinder head and
crankcase with a sealant remover* " and hard
wood SCraper..

Check levelness with a standard steel ruler,
grinding cylinder head sealing surface if
necessary —sea 17 12 718

Instaliation:

Onily wse original cylinder head gaskets, of
which openings far coclant match precisely

Stamped Identification:
Engine Code Bore Dia,

MZ30B 32 30/30E/32E 89 mm (3504}

MI0E3a 34 92 mm {3.622")

Important!

A 0.3 mm {0.0127) thicker gasket can be usad
on a groeund cylinder head, to avoid reducing
the specified combustion chamber size.

This gasket may also be used, i poor fuel
grads is causing énging knock.

fmportant!

Coat bores with a brush-on univerzsal sealant
Three Bond Sitican 1207"* prior to installa-
tion of the timing case cover.

** Source: HWB

1112561 REPLACING VALVE GUIDE
= Valve Removed -

Check valve guide wear® with Special Tool
00 4 510,

Drrive out valve guide (cold] with Special Tool
11 7 000,

Check bore in eylinder head with Special Tool
00 4 520.

Ream out bore with a standard reamer and
install an oversize® valve guide, if permissible
diameter (A} is axceeded.

Heat eylinder head*®

Drrive valve guide into cylinder head from the
camshalt side with Special Teal 111 760,
Stepped and of valve guide facas camshaft,
Important!

Bore in special tool determines protrusion B-
of valve guide,

Ream out valve guide to specified inside
diameter ® with Special Tool 00 4 500,
Maching valve seats — ses 11 12 607,

* See Specifications



11-311

1112595 CHECKING VALVE GUIDE
FOR WEAR
- Walve Removed —

Check by inserting a new valve, that the end
of the walve stem is flush with the valve guide.
Attach dial gage and measure i1 play,

Max, parmi;;i.hlu il play =,

1112 600 REAMING OUT VALVE
GUIDE
~ Walve Removed —

Ream out valve guide and install a valve with

a largar stem diameter 5", if ther is exces-
sive play between the valve guide and valve
stem — sea 11 12 595,

The valve seat must alio be machined in con-
junction with this step — see 11 12 607.

Press guide pad (1) on to valve seat and ream
out valve guide beginning from the combustion
and — turn down reamer once.

* Sow Specifications

8BS 1T S0G

11 12 607 MACHINING VALVE SEATS
AND VALVES
- Walves Removed —

Replaca valve, if edge thickness A*® is less than
specified.

Produce valve seat diameter M* and valve seat
width B* by'machining correction angles® after
machining the valve seat angle”.

Grind in valves with grinding paste and check
for leaks — see 11 34 509,

15°

* See Specifications
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1112719 GRINDINGTYLINDER HEAD
SEALING SURFACES
=CYL. HEAD DISASSEMBLED-

Mot mare than 0.3 mm {0.012) may be
graund off of cylinder head’s original total
thickness (A) = 129 = 0.1 mm (5079 *
0.004"),

Install a 0.3 mm (0.012") thicker gasket on a
riground cylinder head (also refer 1o

1112 100}

Machine upper timing case cover accordingly
whon grinding the eylinder head,

111012

11 o7

28 1 o84

281 0BG

1112729 CHECKING CYLINDER HEAD
FOR CRACKS IN WATER TEST
-CYL. HEAD DISASSEMBLED -

Maount Special Tools 11 1 012 on cylindar
head.

Plug water circuit on cylinder head with Spec-
i@l Tools 11 1016 and 11 1017,

Fill cylinder head with compressed air,

Testing pressure: 4.5 bar (64 pul.

Place cylinder head in water bath and check
for cracks.

Nare:

Relax water bath with a detergent if nacessary.



11-313
1113000 REMOVING AND INSTALLING b
OIL PAN i

Unserew cover [ reinforcement plate,
Unserew and remove ail pan bolts,

Take off drive belt for alternator,

Unscrew alternator #nd swing aside.
Unicrew boalt {1).

Loosen bolts {2 and 3).

Instalfatian;

Tighten drive belt and check tightness with
Special Toal 11 5 020,

3 ¥ 1.‘.

AU
.,.1]__,1'-"'—'4'“-‘.} 28 11 536

Take off drive belt for power steering pump,
Unscrew power stearing pump and remove
bolts {5).

Installatian;

Unscrew both engine mounts.
Disconnect wire (8.
lngrallarion:

Tightening torgque®.

Do not tension console whon'installing — use
spacers (4], see 32 471 131,

Tighten drive belt and check tightness with
Special Tool 11 5 020,

Unserew plug and drain coolant partially.
Drain engine oil,

fnstalfation:

Add coolant™®*,

Add engine ail®®,

Disconnect water hose (2] and apply Special
Tool 11 0 020.
Lift engine.

Unserew bolts (6} and nut (7],
Remove holder toward inside.

i

28 11 178 ** See Service Information of Gr, 00 * See Specifications




11-313a

Swing out the console and tie down.
Unseriw remaining oil pan balts,

Turn connecting rods of eylinders 5 and 6 ta
the highest position and remaove oil pan,

frstaliatian;

Clepn sealing surfaces,

Replace oil pan gashket,

Coat joint surfaces on timing case cover and

end cover with a brush-on universal sealing
compound®*®

** Source: HWB



11-314

1114 100 REMOVING AND INSTALLING/ " . For DME with Serewed Distributer Arm:
SEALING UPPER TIMING CASE f - : - Take off distributor cap (4).
COVER Unserew distributor arm (5]

Unserew adapter (G) and remova cover (7],
frasratiarion

Check rubber ring (8)

Place seal on scrow [6) and install scraw with a
bolt cament™ *

Tightening torqua®

Bemove cylinder head cover 11 12 000,
Drain coolant partially,

Instalfation

Blaod cooling system 17 00 039

Unserow cover 1) on thermostat housmg,

Wnscrisw Timing case cover.

tnztallabign;

Tighten screws (4 and 57 Finger tight,

MNaowe tighten screws (6 ., 11) (8 and 9 are
longar).

If applicable, replace damaged eylindar head
gasket — sea 11 12 0040,

Check that rachal oil seal fits correctly on
the distributor rotor adapter [12),

Installatign.

Replace gasket (2) and seal (3),

Clamp an thermostat faces out

From model "B dn:

niw Thaomostat, with gasket on cover,
see 11 63 000,

For DME with Insarted Distributor Arm:
Take off distributor cap (4).

Pull aff distributor arm (5} and remove
caover {G),

fostallation:

Check rubbaor ring {7},

fepartant!

Coat bores with a brush-on universal sealing
compound/Thres Bond Silicone 1207° " prior
1o installation of the timing case cover,

A
28 11 1411 . 4 2810 038

® See Specifications
** Source: HWB



11-315

1114120 REMOVING AND INSTALLING/
SEALING LOWER TIMING CASE
COVER

Remove Tan 11 52 000,

Remove vibration damper with hub 11 23 000,
Remove uppar timing case cover 11 14 100,
Remove chain tonsionar piston 11 321 090,
Unscrew water pump pulley.

Unscranee and swing alternator aside.
Unscrew bolt (1),
Loosen bolts (2 and 3.

Unscraw powir stédning pump and remove
bolts (5]

Instaliation;

Do not tension consale while installing — use
spacers (4}, see 32 41 131,

Swing away and tie down console,
Unscraw oil pan bolts,

28 11 044

FL R R F

Unscraw bolts on timing case cover and oil pan.
Only loosan other oil pan bolts,

fnstaltation:

Mount TDC transmitter (6) and suspension

eye (7).

Check length of boles.

Pry oil pan gasker off of timing case cover
carefully with a knife.

I oil pan gasket s damaged, remowe il pan
11 13 000,

Take off timing case cover,

fristaliation:

Coat mating surfaces between oil pan and
crankenss with a brush-on universal sealing
compound/Three Bond Silicons 1207**,
Impactant!

Take-up for tonsionar piston must be in oil
pocket,

** Source: HWB



11-316

1114131 HEPLACING RADIAL OIL SEAL
IN UPPER TIMING CASE COVER

11 14 141 REPLACING RADIAL QIL SEAL
IM LOWER TIMING CASE
COVER

Remove upper timing case cover 11 14 100,

Lift out radial ol seal.

Drive in niw radial oil seal with Special Toals

11 1 280 and 00 & 500,

Lubricate sealing lip with oil.

Hemave vibration damper with hub 11 23 000,
Lift out radial oil seal with a screwdriver,

Lubricate sealing lip of radial o seal with ail,
Pritss in racdial oil seal with Special Tools
111273 and 111272,

It distributor rotor adaptad 15 scored, unserew
bolt 111 and replace adapter,

Installatron:

Fit boft {1} with a seal and install bolt with a
bolt cemant* *,

Tightening torque*,

adapher

Instatlation:

When installing the distributor rotor sdapter,
make sure that machined surfaces mesh with
each other,

* See Spacifications
"% Couwrce: HWB



11-317

1114 605 REPLACING RADIAL OIL SEAL
IN CLUTCH END COVER
~ Transmission Removed —

Remove flywhesl 11 22 000.

Drain engine oil,

Loosen oil pan.

Pry off gasket carafully with & knite in area
of end coverfoil pan joint.

Taka off end cover,

Replace gasket,

If @il pan gasket was damaged, remaove ail pan
11 13 000,

Irsralflation:

Caoat end cover/oil pan joint with a brush-on
universal sealing compound/Three Bond
Sihicane 1207%".

Use Special Tool 11 2 213 to avoid damaging
the radial oil seal.

Press in radial oil seal with Spacial Tools

111 260 and 00 5 500,

Press in new radial oil seal apprax, 1 te 2 mm
10.032 to 0,079, in contradiction 1o the
standard radial oil seal which had been pressed
in flush.

Lubricate sealing lip with oil.

30 11 027

** Source: HWEB



ML 11 046

1121000 REMOVING AND INSTALLING
CRANKSHAFT

Femove angine 11 00 050,

Unscraw night engine mount consale,
Mount erankease on Special Toal 00 1 490
with halp of Special Tool 1710 120,

Remove cluteh 271 21 000,

Femove cylinder head 11 12 100
Remove timing chain 11 31 051,
Bemove oil pump 17 47 D00,

Check axial play® bafore removing the
crankshaft,

Chaeck or replace thrust bearing, if max,
permissible play 13 Sxceeded,

Hemove (hywheal 11 22 000,

Unserew end cover.

Teasraliation

Replace gasket,

Use Special Tool 11 2 213 to avoul damaging
the radial ol seal.

Cut off gmsket on ol pan saaling surface

* Ben Specifications

‘ 7“1' i

Mark position of conrod Learing caps to
connecting rods and unscraw,

Tnstatiarion.

Replace conrod bearings and messum conrod
bearing play — see 11 24 571,

Hemove crankshalt bearing caps and Lift owt
crankshafr.

frsralfarion:

Bearing cap no. 145 an sprocket end,

Alzo mount oil pump coniole (2] with thrust
boaning cag (4],

Install bearmg shells and check beanng play
see 11 21 537

trsratlarfan:

Measure axial play with crankshaft installed
unscraw thrust bearing cap no. 4 again.

Center thrust baaring by applying koocks from
o plastic hammer on the rear and Tromt ends of
the crankshaf

Tighten threast bearing cap to specilications
Moasura axial play *.

I crankcase is replaced, clean ol and woter
horas thoroughly to ramaove casting sand

* Son Spocilications



11-319

1121501 REPLACING CRANKSHAFT
- Crankshaft Remowved —

Take out woodruff key (1),

Pull off sprocket with Special Tool 11 2 000,
tasrailazion

Heat sprocket to max. 2009 € [(390° F) for
installaton.

ldentification of Cronkshafts:

Engne Throw Pamnt Dot or Code in
fmm} Center

M30DB 32 8BGO blue K

M30B34 BED Blue K

Reground crankshafts are marked with stripas
of paint.
Check machined sizes!

Connecting Rod Bearing Journal [A):

1 paint stripe size 1"
2 paint stripes size 2°
3 paint stripes size 3°
Main Bearing Journal [8):

1 paint stripe size 17
2 paint stripes size 2°
3 paint stripes size 3°
Impartant!

Crankshafts are surface treated and may only be
reground in the plant,

Crankshafts are supplied with corresponding
baaring sheils,

Install bearing shells and check bearing play,

sea 11 21 531.

Install pilot bearing for cars with manual trans-
mission, see 171 21571,

* See Specifications

)
MAD 11 D62

1121531 REPLACING CRANKSHAFT
MAIN BEARING SHELLS
= Engine Disassembled —

Bearing shells are markad with color codes
Double clasafication:  red / blug

Triple classification: yellow | green [ white.
1= Bearing shell 12356 7

2 = Baarning shall 4 {thrust bearing)

Check machined size (main bearing diametar )

'I Bearing shells are installed in crankcase sccordin.
to color code of crankcase.

If color code has been washed off of the
crankcasa, both shells arg instillid according to
the crankshalt color code,

Install crankshaft

Beaning shells are installed in bearing caps
according to color code of the crankshatt,
Only Doubla Classification:

I rad and blue bearing shells are required on
ane bearing journal, baaring shells must be
installed that all-shelis-of same color on all
bearing journals ara mone plane (down or up)
Place Plastigage | Type PG-1} on crankshaft
wiped clean of oil and holt down bearing caps
tompecified torgue®.

Don't turn the crankshaft,

Source Tor Plastigage:
Cartool
Alfred-Brehm-31r. B
D—8070 Ingolstads

Take off bearing caps.

Read bearing play® from width of flattened
Plastinage with help of supplied scale,

Correct bearing play by installing new bearing
shelis, bearing shells of different machined size
ar with different color codes.

* Soa Specifications



1-320

MM 21571 REPLACING PILOT BEARING
IN CRANKSHAFT

Remaovi clutch disc 21 21 000,

Pull out ball bearing with Special Tool
112010,

Cars with Automatic Transmissian:

Pull out adapter sleove with Special Toal
112020,

Installed Order:

Ball bearing {1}, cover [2), felt ring {3} and
capsule (4}

Imseet cover [2) with embossment facing out,

Pack bore in crankshaft weth approx. 1 gram
of lubrieating grease

Drive in pilot bearing with Specul Tools

11 2 030 and 0O 5 500.



MBS 11072

11=321

1122000 REMOVING AND INSTALLING
FLYWHEEL

Remaove eluteh dise 21 21 000,

Hold llywheel with Special Tool 11 2 160,
Unseraw bolts and take off {hywhes
tgraifation;

Clean tapped bores,

Imseet rng 01},

Replace and install expansion bolts with
Loctute Mo, 270"

Taghitaming torgue*

Chock axal runout® of flywheel,

Frigtion surface may be machined to memmum
thickness A®

If machaming the friction surface reduces
distancoe "h™ w 2ero, the Nange surface distancs
“h" has to b machined.

}h

0 t!

* Sue Spercifications
** Source: HWB

T aan 1,

1122051 REPLACING TORQUE
CONVERTER DRIVE PLATE

Remove transmission — see Group 24,
Hald fhywhoeel with Speceal Tool 11 2 160
Unscrow bolts and take off lywhes!
frstaliation:

Clean tapped bores.,

Replace and install expansion Belts with
Losetine Mo, 270°*

Tighterimg torgua®.

1132541 REPLACING STARTER GEAR
RING

il a & mm (0.236"") chia, hole about B mm
(0.315") deep below o tooth gp, to make
baesabng thio geir ring easior.

Break gear ring at dolled point with a ehisel,

Terstafla fierrn)

Heat newe gear ning ta 200 . 2307 C {390 ..
445" F).

Check temperature with @ thesmochrome
pencil,

Tooth bevellod surface Faoes enging end,
Install starter gear ring to Ot snugly with a
brats mandre|,

* Sea Specilications
** Source: HWB
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11-322

23000 REMOVING AND INSTALLING
VIBRATION DAMPER WITH
HUB

Haold Hywhaesl with Special Tool 11 2 100/
112 120,
Remove fan 11 52 000

Take off deve belts on alternator, powear
steaning pump and, il applicable, comprassor
for o conditionar

Unscrew nut (1] with Specul Tool 11 2 180
Trastaltlation

Tightenmng torgue®

Tighten drive bebts and check tightness with
Special Tool 115 020,

Pull off vibeation dampar with hub.
Hrnyprowe fann £F

Make sure key (1) 15 installed in correct
potition,

Chueck soal, replacing of necessary.
Trstalfotion,

IT hub is scored seriously, install seal that its
lip makes contaet in front of or bahind the
scored groove |

* Seo Specifications

11 23070 REFPLACING VIBRATION
DAMPER

Take off drive belts on alternatar, posir
steering pump and, i applcable, compressor
For e conditionas

Unscrow pulld and take of | vibration dampe:
Installation:

Centering pin {1} must be in bore of vibration
dampar

Tightamey torgue®

Trghiten drive bolts and check tightness with
Specmal Taol 115 020,

1123031 REPLACING HUB FOR
VIERATION DAMPER

Remove vibration dampéar with huls 11 23 000,
Unscrew pulley and take ol wibration damper
Tnstallatiar © Arrangerment;

= Dowerl pin (1} with bore 2],

~ Bore (3} with bore {2},

Tightening torgue®.

" Sea Spm:qﬁ:ahu'ln
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11-323

1124521 REPLACING CONNECTING
RODS
~ PISTONS REMOVED —

fmportant!

Cinly install connecting rods of same woight
class in one engine.

Weight class s stampaed in the machined
contod bearing cap surface or indicated by

o calar code,

Machining of connecting rods 15 not approved.

Piston pan must slide through connecting rot
bushing under light prossuri

Install connecting rod bearing shelis, see
1124 571,

Fa R

3

1 OBt

1124571 REPLACING CONMNECTING
ROD BEARING SHELLS
ENGINE DISASSEMBLED

Install beearing shalls i connecting rods amd
bvzaring caps,

Double Classification:

Install red or blue conrad bearing shalls accord
ing to color code on cannecting rod,
fmparrane!

Check machined size {connecting rod baaring
diameter).

In BDC position place Plastigage Type PG 1 an
crankshalt wiped clean of ail.

Connecting rods and bearing caps are marked
with the same palr numbaer (0 - 99},

All pair number codas must be on the same
side in ane engine.

Mount connecting rod bearing caps.
Tightening torgue®.

Source Tor Plastigoge:

Cartool

Alfred-Brehm-Str, 5

D—8070 Ingofstadt/ West Germany

Impartant!

Dron't turn connecting rods or crankshaft,
Remove bearing caps.

Check bearing play*® by measuring width of
flattened Plastigage with the supplied scale,
Correct baaring play by installing new bearing
shelle, bearing shells of differant machined
size or with different color codes,

Use niw conrod bolts for final instaliation
and mount conrod bearing caps,

Tightening torqua®.

* Sea Specifications
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1125000 REMOVING AND INSTALLING
PISTON

Remova angine,

Take off oylinder head, oil pan and ail pump.
Remove connecting rod beanng cap and preds
out piston with connecting rod upwards.
Impartany!

Mark installod position of connecting rod to
crankshaft, if conrod bearing shalls do not
havae to be replaced.

Romove circlip {1].

Pross out piston pin.

ferstallatrore:

Piston.pins and pistons are matched and must
not be mixed up.

Install connecting rod, see 11 24 521,

Cinly install pistons of some make gnd same
woight closs,

Weight class is stamped with "+ ar “—"in
DESEOMN CFOWn.

fmpoartant!

Check machined size (piston diameter) *

ldentificatian:

Engine E* Piston Cup Dia.
(rmm) fmm)

M 20832 88 0 tfiar piston] B9

M30B 34 80 5.3 a2

Check piston installed clearanca®,

Engine Make Chackpaint &
mm {in.}

M30B 32 Mahle 26.00(1.024)
K5 33.05 (1.337)

M30B 34 Mahle 14.00 {0.551)

* See Specifications
*o* AUSICH/S

28 11 598

28 106s

a8 1 066

Set internal calipers 1o zero on micrometer
with the merured piston diameter.

Measure cylinder bora with internal cabipars at
bottem, canter and top in forward and
rotational directions

Check piston installed clearonce”,

Lubricate praton and pston rings with ol
Offset priton ring end gaps by 1209,
Compriss piston rings with Spacial Tool
11 2 260,

Install piston that arrow faces timing chain,

* Beo Spocifications
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1125651 REPLACING PISTON RINGS OF
OMNE PISTON
— PISTON REMOVED —

Measure side clearance”® of piston nngs.

28 11 135
Remave pistan rings and measure end
cloarance*,

Irgeallation:

Install piston ohgs that word “TOP* faces
piston crown.

1 Plain comprassion ring

2 Tapered face ring

3 Ol seraper ring

4 1t OGE

* See Specifications
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1131000 REMOVING AND INSTALLING
CAMSHAFT
—CYL. HEAD REMOVED—

Unscrew balts (5],

Pull out camshaft.

ferpartarys !

If muts (4} on the intake side have to ba
retightened, make sure that contact between
valve heads is avoided,

Mount Special Tool 11 71 060 on Speceal Toal
00 1 490,
Mount cylinder head on special tool assembly,

e LR R L)

fevgraifareom;

It must be possible 1o turn the camshaft easily
after installation of the guide plate,

Sot valves of cylinder no. 6 1o overlap before
releasing the special wol.

Tapped bore in flange must be aligned with
the cast boss.

IAETENE TR

Adjust valve clearance 11 34 004,

Unscrew oil line,

Installation,

Replace seals (1 and 2).

Mount oil line that arrow faces forward
Tightening torgque®

Adjust valve clearance of all valves 1o the Impartant!

greatest value, Install a hexagon nut with a drive pin®® as a
Turn camshaft approx. 159 and mount Spacial sgrvice sector solution far a camgha®t with o
Tool 11 1 061, damaged drive pin,

Puth rocker arms of cylinders 2 and 4 (intake)
forward and align special tool in such a man-
ner that tabs rest on eccentrics of rocker arms,
Importani!

To avoid contact batween valve heads, Tirst
tighten nuts (3} on exhaust side to stop and
then tighten nuts {4) on intake side slightly
Procodures are inversed when taking off the
special tool,

* Bep Specifications *# Soa Service Information of Gr. 11
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1131001 REPLACING CAMSHAFT
— Camshaft Removed -

Cars with Plugged Distnibutor Rotor:
Unscraw balt [5) and take off adapter (6)
frstalanion

Make sure milled wrfacos engage with each
other when installing adapter.

Place seal on bolt (5] and serew in bolt with
Loctite No, 270" *,

Tighteming torque®,

Transfer flange for sprocket,
Guide plate (1)

Flange {2}

Lockplate {3)

MNut (4)

Tightening tarque®,

Camshaft ldentification:

Engine Degrees Coda
M30B 32 260 H

since 5.83: L
M30e 34 260 M
Ingraliaran:

Chack axial play® of camshaft, replacing guide

plate if necessary.

* Sen Specifications
** Source; HWE

1131051 REPLACING TIMING CHAIN

Remove upper timing cass cover 11 14 100,
Remaove lower timmng case cover 11 14 120,
Set eylinder no. 1 1o TODC,

Take ofl sprocket.

Cawtion!

Don't run enging aftar removing timing chain
Lockplates can be amitted.

Installation

Install chmin that dowel pin {1] is a1 bottom
left when tapped bores are perpendicular to
thie angine

Cylinder no, 1 must be a1t TDC.

Tightening torque*

Ramove timing chain fram bottom sprocket
and guide it out of gueding rail carafully,
Nare!

Timing chains are pre-stratchid,

* Sea Specifications



11-328

1131067 REPLACING SPROCKET SET
—TIMING CHAIN REMOVED-

Remove oil pan 11 13 000,
Unscrew sprocket (1) an ail pump.
Take off chain,

Lift out woodruff key (2).

Pull off sprocket with Special Toal 11 2 000.
Installatian.

Heat sprocket to max. 200° C (3929 F) for
installation,

Tighten oil pump chain, sea 11 41 000,

i —
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28 11 065

1131090 REMOVING AND INSTALLING
CHAIN TENSIONER PISTON

Unscrew plug {1).
Caurign!

Strong spring torce,
Remove spring and piston,
Installation:

Replace seal {2},

Installaton:
Check spring length*®,
Tapered end of spring faces plug

Checking Piston:

Shake to check whether ball (3} moves easily.
Check operation of valve by blowing in air

— in direction A = closed

= in direction B = open

If necassary, drive out and claan valve (4] in
sleave (5.

Arg vant slots (B) clogged?

Remove cylinder head cover (see 11 12 000)
to bleed the piston.

Loosen plug 11) and move tensioning rail (B)
back and forth until oil escapes past plug (1)
and resistance is noticed,

Causes for Unusual Chain Noisa:

a} Piston bled insufficiently

b Piston sized

¢} Vent slots clogged

d} Ball valve in piston not working

g} Spring force excessiva or insufficient

* See Specifications
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1131601 REPLACING TENSIONING Pull off guide rail,

RAIL/GUIDE RAIL
=TIMING CHAIN REMOVED -

Unscrew water pump and console,
lrsraliation
Replace gasket (1},

Remova lock washers (2 - 4],

Swing in and remove tensianing rail

Unserew bottom besring bolt (51 and swing
the guida rail aside.
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1133020 REMOVING AND INSTALLING
ROCKER ARM SHAFTS

Remove camshaft 11 31 000
Unscrew end cover.
Tesraliation.

Replace seal (1) and gasket {2).

Push back rocker arms and thrust rings
Lift out circlips {5),
Remove locating pin (4),

Rocker Arm Shafts with Welded Plugs:

Drive out rocker arm shafts with Special Tool
11 3 060.

Caution!

Springs pop out!

3060

Rocker Arm Shafts with Screwe-in Plugs.
Unscrew plugs (3).

If applicable, hold turning rocker arm shafes
with locating pin (4],

fnztaliation

Screw in plugs (3) with Loctite 270°*

Screw Specal Tool 13 3 080 in rocker arm
shaft.

Drive out rocker arm shafts with the impact
slegve.

Caution/

Springs pop out!

fnsrallaiion

The longer rocker arm shafts belong on the
sprockat end

The openings face bores for cylinder head
bolts,

O bores face valves.

Plug threads face out.

Installed Ordar:

spring (9), washer (8), rocker arm (7], thrust
ring (B} and circlip (5},

A = Exhaust side

E = Intoke side

Align rocker arm shafts that cylinder head bolts
fit in openings

Insert locating pins (4).

Impartant!

The new, shorter springs (9] could be installed
mixad with the conventional long springs (9).

** Source: HWB
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1133031 REPLACING ROCKER ARMS

Remove racker arms 11 33 020

Replace worn rocker arms or rocker arms with
oo guides,

Loose guides will be noticed as excassively
lowd valve noise,

Transfer screw (1), eccontric (2], washer (3]
and nut {4) 1o new rocker arm.

Replece worn eccentrics.

fmporfant!

Seriw and nut have M 6 x 0.75 fine threads.
Bore faces out and thick side down,
Bevelled surface of scraw facos boss on the
rocker arm

1134004 ADJUSTING VALVE
CLEARANCE

Remove cylinder head cover 11 12 000,
Crank engine with Special Teol 113 110,

Adjusting order is sama as the Tiring order
(16536 2 4) in compression top dead
center (TDC].

Adjust valve clearance® between valve and
eccentric after loosenming nut {1},

Tighten nut (1) with Special Tools 11 1 150
and 00 2 050.
Tightening torgue®

1134509 CHECKING ALL VALVES FOR
LEAKS
— CAMSHAFT REMOVED —

Spark plugs remain installed.

Fill combustion chamber with gasoline out
doors or indoors in comphiance with safety
regulations.

Check valve seats and valwes, if gasoling runs
past the valve heads.

Remove and install valves 11 34 550,
Machine valve seats 11 12 G07.

* Ser Specifications
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11 34 560 REMOVING AND INSTALLING
VALVES
— Rocker Arm Shafts Removed —

Pull off vaive stem seal with Spacial Tool
11 1 250.

Place Special Tool 11 1 064 {tray) in Spacial
Tool 11 1 060.

Insert valve,

~ Use Special Tool 11 1 340 to avoid damaging
the valve stem seal.

Lubricate valve stem seal {1} with odl and
install.

Sodrce for Specinl Tool Sleevies:

Cartoal

Alfred-Brehm-S1r. 5

D—8070 Ingolstadt

Press down valve springs with Speceal Toal
111 060 and remove valve collets.

Press on valve stem seal agamnst stop with
Special Tool 11 1 090 for diameter & =
14 = 0.2 mm (0.551 = 0.008"} or
Special Tool 11 1 070 for diameter & =
14.3 * 0.2 mm (0.563 = 0.008"].

Take ofl upper spring rétamner, valve springs
and lower spring retaingr.

Take tray out of special tool and pull out
vialve,

Instailation:

Only install valve sprirngs with same color
code, wire gage size and |ength,

Lubricate valve guide and valve stem with oil,

The new, improved valve stam seals [internal
grooves| are pressed on by hand with help of
Special Tool 11 1 200,

Special Tool 11 1 200 has two diameters for

7 mm (0.276")/8 mm (0.315") valve stem seals.

111200
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ENGINE OIL CIRCWUIT

1 Oil pan
2 Intake with filter scroen
3 Oilpump

3 a Pressure relief valve

4 Oil filver

4 a Satery valve (ol Tilter)

5  Main distribution bora

6 Ol bore in cylinder head, front

10
1
12
i3
14

: 1 " W 4 3
. e | . ol

Fl o
| oL

SP— ! -

L <l 3 3
24 i oy :

i 25,
i 1

1 S + L%

Oil bore in eylinder head, rear

Crankshaft bearing

Connecting rod baaring

Hollow rocker arm shaft, front

Hollow rocker arm shalt, rear

Transmitter for oil pressure indicator lamp
Front camshalt bearing

Camshaft baaring

15 Camshaft bearing

16 Rear camshalt bearing

17  Rocker arm bearing [exhaust)
18 Spray jets for cam lubrication
19 HRocker arm bearing [intake)
20 Valve guide

21 Bore in distributor drive

21 a Spray oil for distributor drive

-] unfiltored oil
=] filtarsd oil

22 Overllow from cylindar head
23 0l pocket for chain lubrication
24 Sprayoil for piston pin

25 Oil drain bore

26 01l dipstick

27 0il filler neck

28 Oildrain plug



1141000 REMOVING AND INSTALLING
OIL PUNMP

1140000 CHECKING ENGINE OIL
PRESSURE

Pull aut ol dipitick

Remove ol pon 11 13 000

Unscrew nut [ 1) and take oll iprocket
Unscrew bolts (2],

Pull off wires an oil prossurs switch
Urvierow oil prossurs switch (1)
fawraliatoo

Chack gaskat (2}, raplacing il necessary,

Unserew holder (3] and remove ol pump
Irstafiation.
Maount holder without tension

Scrow in Special Toal 11 4 060
Connact hose 13 3 063 wn conjunction with
pressure teitar 13 3 061

Check ol prostum®

11 4 050

o

[TENIETE
feistatlation:

Push on sprocket after mounting o pump,
Tightening torgque® Tor nul,

Tnstaflation / Chiam Tightness

Adjust chain tghtness with shims (4 and 5)
that chain will give at center under light thuml
prassur.

Shims {4 and 5] must have the same thickness

" Seu Spocilication: » MEa 1 Bee Specifications



The 8 bor (112 psi) pressure relief valve
regulates the ol pressure in front of the oil
filter and prevents oil filter leakage.

Check piston seat (B).

Check length of spring (9) = 44 & D4 mm
{1,732 * 0.016"}

Testing and Servicing:
Check whoether oil pump runs easily by turning
the drive shaft,

i,
- -
t"-"- MHE oo MUEA 11 D2a

fratalfareon,
Prass in spring (9} and washar (10} with a
wranch socket and install circlip (11},

Drisassemble oil pump and clean the oil ilter
screen [(5).

UL
Check ol pump Tor wear. 1141151 REPLACING OIL PUMP DRIVE
o; ~ Scoring in body CHAIN
5 = Weaar on rotors

Remove oil pan 11 13 000,

Remove timing chain 11 31 051,

Unseraw nut { 1] and take off sprocket.
fegfaffation

Adjust chain tightness, see 17 47 000,
Chain with a green color code is longer then
chains with a red color code,

Tightaning torqua®.

The pressure relief valve is installed in the
main boreé and regulates the engine ol
pressure®, sea 11 40 D00,

Check whether piston (6] moves easily.
Check length of spring {7) = 68 mm (2,677").

MEE 11033 * Sea Spocifications * See Spocifications
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1142027 REPLACING FULL FLOW OIL .
FILTER

Unscrow oil drain plug (1) and drain oil.
Unserew bolt (2],
Raplace oil filter (5).

Iristallation:

Check seals (3 and 4], replacing if necassary.
Maunt oil filter housing that arrow faces
forward {FRONT),

Tightening torque”,

Add engine ol ***,

MBB 1027

1 Feed from oil pump (=)
2 Return to main oil bore Lo o
3 Bypass valve ozl &=+ o
— opening prissurg = 2.5 +0.25 bar (35 £3 psi) ClEE e
4 Raturn flow mhibiting valve
— gpening pressure = 0,1 £0.05 bar {1.4 £ 0.7 psil '
5 Thermostatic activator for switching oil coolor E E ;
& O cooler l——
4 g }
= Unfiltered ol
i Filwered ofl

* See Specifications o
*&® See Servica Indormation of Gr. 11
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1143107 REPLACING GUIDE TUBE FOR
QIL DIPSTICK

Transter clamp (1),

Install guide tube with Loctite Mo, 270 and
drive In against stop.

Imporrant !

Evyelat grip of oil dipstick must always face
left when looking forward in car 1o check

the ail level.

Mon-contormance could cause incorrect read:
ngs, i.e. enging oil volume would not be as
spacified®,

* Bea Specifications
** Source: HWB

11651000 REMOWVING AND INSTALLING
WATER PUMP

Remove fan 11 52 000,

Take off drive belt and unscrew pullsy,
fnsallation.

Tighten drive belt and check tightness with
Special Tool 115 020,

Unscrew suspension eye (1) and disconnect
water hose (2],

Unscrew watar pumgp,
fnstallation;
Replace gasket
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11516502 OVERHAULING WATER PUMP Check dimensions after assembling!

Full otf hub with Special Tool 0D 8 500,
Lift out circlip (1),

LR ]

1 Fe 1]
s Pritss out water pump bearing

Irnstallation:
Press in water pump bearing against stop.
Fress on impeller,

Drive out seal (1),
Ingraliarion.
Press i seal (1) with Special Tool 00 5 500,

630 11 48



1152000 REMOVING AND INSTALLING
Famn

Hold pulley with Spacial Tool 17 5 030 and
‘unserew coupling nut (11,

Irnpartanit!

Left-hand threads — nut turned clockwise to
LIMSCrEw.

Tightening torque®.

11520620 REPLACING FAN CLUTCH

Remove fan 11 52 000,

Replace fan clutch, if

a) hub has seized (fan of stopped engine
cannot be turned or difficult 1o tumn|,

b fan clutch has axal and radial play or
15 losing oil,

Check switching points® with a Vibrocard®**,

Unscrew fan mounting bolts and take off

fan clutch.

* See Specifications
##+ Sen Workshop Equipment Catalog

BQog

2011 190

1153000 REMOVING AND INSTALLING
COOLANT THERMOSTAT

Drain coolant partally,
Unscrew cover | 1).

fnsrallation

Bleed cooling system 17 00 D38,

Remove thermostat.

Replace gasket (2] and seal (3].
Ingtaliation;

Clamp on thermostat faces out.

From model ‘86 on — Letter "A" cast
in housing:

Fit new thermostat, no. 1 713 040 with
gasket (4) on cover.

Chack Tharmaostat:

Chack whather opening temperature agress
with specifications,

Check oponing temperature by placing
thermostat in hot water and compare with
stamped opening temperature,
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M7E00 REMOVING AND INSTALLING
CATALYTIC CONVERTER

Remove the exhaust assembly, sea 18 00 D20,
Unscrew the triangular flanges

Pull off the catalytic convertor

fnstaliation

Replaca the gasket,

Inspect the catalytic converter for damage or

cracks on the owiside and loose parts on the
insida.

fmportantf
Replace the oxygen sensor and catalyuic

converter, if the car had been operated with
leaded gasolineg

g

1178010 CHECKING FUNCTION OF
OXYGEN SENSOR

Unscraw plug (1],

Sergw in Special Tool 13 0 100 and attach
the Special Tool 13 0 090,

Connect the BMW service tester,

Meaasure the CO leval
Specifications: 0.2 to 1.2 % by volume,
Refer to 13 00 054 for othar information,

Pulloff vacuum hose | 1) on the pressure
ragulator and plug.

The CO level will rise briefly and 15 immedrate-
Iy regulated back 1o the original velue = the
DXYDEN SENIOF i working,

If Mot

Cheack the power supply to tha oxygen sensor
from the relay according to the wiring

diagram.

Sea Group 13 for additional information.
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1178510 REPLACING OXYGEN SENSOR

o M 30B 34
%“( w The heated oxygen sensor has to be replaced at
.

intervals of 50,000 miles — there is no sign or
indicator lamp.
@ Unscraw plate (1) and disconnect plug (2],

— Do not clean oxygan sensors or et them
come in contact with lubricants,
Only coat the threads with “Anti Seize™* "
— Cover gxygen sensors when undercoating
the car.
M30B 32:
The oxygen sensor has 1o be replaced at
intervals of 30,000 miles,
However, the "0z SENSOR" sign will enly
tight wp after the first 30,000 miles.

Disconnect plugs

S a0 11 HJ'CII

Unscrew oxygen sensor (3,
Inseaffarion
Coat tha threads with "“Anti-Seize™" ",

Pull off plate (2).

Unscraw oxygen sensor (3],
{nstallation:

Coat the threads with “"Anti-Seee™"*.

Lift owt the check control

Remowe the lamp for the 02 SENSOR™ sign.

** Source: HWB, No. 81 22 9 400 088 ** Source: HWB, No, 81 22 9 400 088



12 Engine electrical equipment

Information for working on ignition SYSIEMS ...
Survey of engine electrical equipment — 528 e
Survey of engine electrical equipment — 535 i
Survey of engine electrical equipment — 524 td
Diagnosis plug CONMBCHONS ...... .t iaie e s e s et b s s b snmm e s eme s e n e sn s nemennes
Engine wire harness plug connections _........ it T R il
1211031 TODC position sensor — replace/check ...................
091 Distributor cap — replace/check
111  Distributor rotor — replace ..............
1212072 Spark plug CONNECION — MEPIACE ...iiiieeeeeiiicisiiiiie e ie s s s s s e s s e e e s s ssssses e e snssbssssassssneeeesasss
1213005 lonitlon Goll —CREGK. i mmmmmaisiareii s s e s e
011  Ignition coil — replace ..
1214 160 Speed sensor — repiacefcheck {524 td) -
510 Reference mark and speed sensors — replaoefcheck
515 Reference mark and speed sensors — replace/check

DME troubleshooting .. OO R
DME troubleshooting tesl pmnts
1221 ... Prehealing system - tmubleshmt
... Preheating system — check .......c.cooceeeienniiinicns
1223000 Hoator pRUGS — BIBEK: oo cmm samasin s easmesismmssis s et 6 £ eme v 46 i S5 44 5 E4ES H5E S e i
505 Heater plugs —replace i i i s s s e

1262 ... Temperature sensor/ preheating time — check
... Temperature sensor — coolant (VP-20) — check ....
1231 ... Alternator — troubleshoot . :
009 Alternator and voltage re-gulatur - c:hec:k ______________________________________________________ pErTERyp e 12- 41
020 Alternator — remove and install (BMW 528 e f 533 il 535 1 e mmrsscsnnspoon s ansgsgasinenssssasna Lo A
020 Alternator — remove and install (BMW 524 1d) ...t
299 Alternator drive belt — check and fighlen ..o
201 Carbon brushes — replace / slip rings — grind ........
513  Alternator — disassemble and asSembBIB ..o saa e
DB1.  Ball beaning = rep e v e R R
691 DIOE PIAE = MEPIACE c..ececeieeteeceeeeeee ettt s st ettt st se s
... Alternator components — inspect ..
12 32 000 Voltage regulator — remove and mstallfreplace

1241 ... Starter —troubleshoot ... e ee e ssnne e s ssnnnneeesnnnnns 1 2= D)
020 Starter—remove andinstall ._....................... 3 RN A e S P A s T 12- 51
Q43 Solonoid ewich—replaee: i s i R R R 53
... Starter COMPONENES — INSPECE ...eveiieeeeiere e eere e rrese s e e e nsseaesns e anenneesrsssssnaesesnneerns - 53
103 Starter — disassemble and assemble .................... 54
551 Carbon brushes — FEPIA0E ..o issssssssssnsssssrsssssssiiasas s sssssasassansneessssins 12- 57
1263 ... Speedsignal—check ... . 12- 60
Y2 B oo IFUNBY FIERUNIG i BB ... cvn v aaammneiooon bhis s i) s 44 A 5 KA SR 3 R 8 12- 61

1264 005 Fuel heating element — replace ... s s sseeseneeneens 120 61
1281 ... Coolant heater — replace/Check ... e s ssnr e ssneesneenenns 127 B2
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INSTRUCTIONS FOR WORKING ON TRANSISTORIZED COIL-TYPE IGNITION (TCII AND
DIGITAL MOTOR ELECTRONICS (DME)

Always disconnect batlery or interrupt power supply to ignition control umt and ipnition coil
when working on the glectrical system {(charging battery or welding, etc.) — dangerous primary
ind secondary voltage as well s danger of destroying the gnition system,

Nevar start the enging after romaval of distributor cap and/or disconnection of wire on ignition
coil terrmn. 4 — pull off plug on wgnition contral unit,

Never disconnect the battery or laads on the alternatar and starter while enging is running.

Cnly install specifisd ongimal BMW parts

Mever connect a shiglded capacitor or test lamp on term, 1 of the ignition coil,

Mever connect wird of ignition coil term. 1 on ground or B +. Consequently the ignition coil
e, T wire must not be used to prevent engine starting when service installing a burglar alarm
systam. Im this easa, for example, the wire on term, 50 of the starter could be wsed.

When checking the compression, pull off plug on cantrol unit for TCI or master relay for fuel
injection (relay no. 2) for DME.

The secondary side (high voltage side} of the ignition system must be shielded with at least

4 k-ohms, wheralyy the arigingl distributor rotor with 1 k-ohm shielded rosistor must be installed,
Do not use a 5 k-shm distributor rotor for the shielding of radio and/or communication equip-
ment!



SURVEY OF ENGINE ELECTRICAL
EQUIPMENT FOR BMW 528 &

Temperature time switch (1]
Coolant temperature sensor (2)
Temperature switch (3}

1 DME contral unit

2 ldle control unit [in glove box)

3 Plug for transmission — disconpected
tor cars vaith astomatic transm., {mixiure
leaned)

4 Plug for car 2lectrical system

Air flow sensor Electric fuel pump

{air termiperature sensor i3 intégrated in air flow
sansor)

Throttle switch Fuel injectors

. = .
S C0 2 05O

Spead transmitter (1) and P Cald start valve
referance mark tronsmitter (2) e o =

FB12 0T




Idie valve
feontrol element)

Raliys and fuses

1 Fuel pump relay

2 Injection system relay
3 Fuse for fuel pump

lgmition coil

h.%.:{l
1 ] aswors

‘q High voltage distributor

2810078




SURVEY OF ENGINE ELECTRICAL

Temperature time switch (1), temperatura
EQUIPMENT FOR BMW &35 i

gage 12}, coplant temperature sensor (31

DME control unit in glove box
Plug Connactions:
B-pin — car electric system
2-pin — transmission

[not wed for automatics)
T-pin — fuel injection

[non used for automatics)

Master relay for DME (refay 2], fusl pump
retay (relay 1),

Ouygen sensor relay {3},

Extra fan relay — stage | / stage 11

Check control retay {4) for low beams.

Cringnoss plug

Plug connections for referance mark sensor (B)
and spoed sonsor (D],
Ground point for DME,

28123122

Ignition coil {1).
High voltage distributar {2),
Charcoal camster (2.




SURVEY OF ENGINE ELECTRICAL
EQUIPMENT FOR BMW 524 wl

Plug connaction for coolant level sensar (9),
temperature switch for fuel heating (10},
connection for heating adapter (11)
Contral umit for VP-20 fuel injection in
glove box

2012 D

Plug connections for timing valve (3],
indtial injection jet (2} and spoed sensar {1}

Ground point for engina electrical system

WP-20 coolant temperature sensor | 12),

:\ Relay for  fuel transfar pump (4},
temperaturg gage'heating time sensor [13]

VP20 injection control {5,
fuel heating {6) and
heating time contral (7}

\ Relay for  extra fan (stage 1), Plug for coolant heater
extra fan (stage 11) and

low baam check control (8]

#3042 000



DIAGNOSIS PLUG CONMNECTIONS
BMWEG28 0/ 533 /5635

Mo, Term. Application

1 3N Ground
- - =
3 -
4 FT Tomperature gage
5 L Oxygen sensor segnal
6 A Airbag
7 5 Service indicator
B P+ Position transmitter
9 5 Shialding
10 P- Position transmittor

11 &0 Starter

1281 Alternator
131 lgmition signal
14 30 Battery +

15 15 lgmition supply

Connection Deviations for BMW 524 td, as
Compared with Above Models

2 8B+  Fuel injector — initsal injection sensor
3 SB-—  Fuel injector - inftial injection sensor
13 TDO Speed signal

15 2102 01
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/ 812 127

CONMNECTION PLAN FOR ENGINE
WIRE HARNESS PLUG

BMW 528 ¢, 533 |, 535 |

Neo. Tarm,

= & B - FU S R

a0 =

10
12

13
14
15
16
17

D+
LA H

15u

dyn
a1
|

Description

Alternator chargs indicator
il leval-stotic

Coolant temparatura gage
Power supply with ignition
turned on - fuse protected
Electric fuel pump
Voltage while starting

Driagnosis lead for arbag

Fower supply with ignition
turned on - no fuse protection
il level dynamic

il pressura

Service wndicator

98 e
o/od@\o

2112 075

Diescription

Alternator eharge indicator
Qil level-static

Electric fuel pump

Coolant temperature gage
Speed signal

Power supply with ignition
turned on - fuse protected
Poweer supply with igrition
turngd on - ng fuse protection
Valtage while starting
Heating time indicator
Diagnosis lead for airtbag
Readiness to start after heating
Diagnosis lead for injection:
sSYstem

01 level - dymamec

il pressure

Service indicaior

Water - In - Fuel indicator

BMW 524 td

MNo, Term,

1 D+

2 sta

3 EP

4 FT

5 TD

G 155
15u

2 50

] L1

10 A

11 L2

12 Dia

13 dym

14 Ot

15 51

16 W

17 -



1211031 REPLACING /CHECKING TDC

POSITION TRANSMITTER

BMW 528 e /533 | / 535 1

Unlack clips and pull diagnosis plug out of
holder.

Remove protective hose,

Press plug receptacles out of chambers 8, 9
and 10 with special tool®*,

Installation:

Connect new position transmitter as shown.

Number Wire Color
B8 (P+) vellow

9 (5] shiglding
10 iP=) black

BMW 528 e:
Pross position transmitter out of holder.
fnstalfation:
Maount wire.

Provide spacing [A) of 0.2 to 2.0 mm (0.008

to 0.0787),

** Source: HWE (= Division of BMW)

-
@812 o

BMW B33 i/ 535

Unscraw position transmitter,

Instatlation:

Mount wire.

Provide distance of 0.2 to 2.0 mm (0,008 to
0.079") to vibration damper

BMW 524 td:
Take diagnosis socket out of holder.
Press out plug receptacies B, 9 and 10 with

special tool® ™.
MNumber Wire Color
B yellow
9 shuelding
10 black

Unzcrew and pull out position transmitter,
Ingrallation:

Mount wire.

Coat seal with Molykote paste.

Keep grease off of face!

Checking:

Measure resistance® of transmitter on disgnosis

socket terminals 8 and 100

* See Specilications
** Source: HWB (= Division of BMW)



BMW 5331 /535 i
Unscrew fan — left-hand threads,
Unscrew and lift out fan cowl,

12110891 REPLACING / CHECKING
DISTRIBUTOR CAP

{mportant!

Refer to working instructions on page 12-0.
BMW 528 a:

Take off protective cap.

Instatlation:

Engage protective cap in holder correctly,

Take off or unscrew protective cap.

Pull out shielded connectors,
Unscraw distribulor cap screws.

Installation:
Check firing order.

b
630 12 139

-fE ‘-2. Dag i

Tnstaliation
Screw in all scréws finger tight and then
attach holder for watar hose.

Unscrew screws and take off distributor cap.
Cautionf

Protect hands — danger of injury on sharp
cooling fins.

630 12 132
Chacking:

Check inside and connection cover for hairline
cracks and traces of burning.

Installation:

Check seal (6}, replacing if necessary.
2 Transfer protective caps {1 and 2J.
Arrangement:

1 Protective cap

2 Protective cap

3 Distributor cap

d 3

6/ 4 Distributor rotor
5 Protective cap (inside}
6 Seal

13012023 3 B30 12 134




12=1

1211111 REPLACING DISTRIBUTOR
ROTOR

Cawrtton!

Rafer to page 12 - 0 for instructions for
working on ignition system,

Remove distributor eap 12 11 091,

Loosen distributor rotor by prassing in both
directions [radial) and pull off

Instaifation

Check seal (1), replacing if nocossary

FI012 024

.‘\, Sinca 1984 Modals:
The distribbutor rotor of these models =
el Riel

v\% e Y 'ZH. 12 0%

Checking:
Maasure the resistance®
Check casting compound (brttleness, burnt).

g0z e oee Specilications
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= o 1212072 REPLACING ONE SPARK PLUG Spray & thin coat of lubricant 12 1 098 on
CONNECTOR : auiding sleeve of Special Tool 12 1 092,

{nonduconnectable varsion = 30 kV system)
Cut off ignition lead as shown,

FRERTS 23 17 004

Strip ignition lead end by & mm with a stripp- Unserew screw (1),

ing pliers { 1.5 mm wire cross section size). Shde in ignition lead against stop (see picture),
follow with pliers and slide in gnition lead
further until connector is heard to engage.

23 12 oar 8 12 1049
— Place connector on ignition lead and insert in Tighten screw (1) enough, that the pliers can

Special Tool 12 1 091 as shown, be pulled back,

Move clamping |Jaws together by turning screw Cautlon!

against stop. Opening the pliers too much could causs the

plug recoptacie to break.

The plug receptacie is shown cut apen for

battar illustration,

Note:

The required special tools 12 1 091/092/098

are also available as a completa sat 12 1 090

73 1 032 2817 1o
Altar squeazing, release jaws and take out the

gmition lead.

Parform tear-out test by hand (tearing-owt

force: = 200 N/ 44 lbs.).
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1213009 CHECKING IGNITION COIL 1213011 REPLACING IGNITION COIL

Connect BMW service test unit Cautiont
Carry out enging test step 09 Always turn off gniion befare working on the
Observe oscillograph — ignition voltage and ignition system — dangarous high voltage!
ignition voitage deviation must agres with Rafar 1o page 12 - 0 for instructions for working
nominal values®*, on ignition system.

Pull off protective cap and ignition lead (térm
dj

Unserew conneéctions (term, 1 and 15)
Unscrew holder and take off ignition coul

Mudtimeter Test (M 06);
Measure resistance® of primary coil {term, 1/
15) and spcondary coil {tarm, 15/4)

. 530 12 ooe Instaliation
Check new ignition coil for correct code number®
and color labal*

Check for hairline cracks and signs of burning,
| Check plug (3] for tight fit — if pressed out,
replace ignition coil,

30 2 27

® Bew Specifications
** Sea nominal valug microfiche * See Specificatons



SENSOR

BMW 524 td:
Disconnect plug (1},

L nzoa
|| 7 Unscrew holdor from below,

2 2 0
T Turn speed sensor up, unscrew socket head
screw and pull out speed sEnsor.

Installation:

Coat seal with Molykote paste — kesp grease
off of face!

Adjust speed sensor distance *),

i v Lk A
[ S e

*} Sen Specifications

1214 160 REPLACING/CHECKING SPEED

ELRFE T

Cheacking:

Measura coil resistance™ and insulation
resistance”.

See engine electrical equipmant wiring diagram
for wire routing and connection,

+ and — = coil,

5 = shielding.

Chack alternating current voltage® (M 02} with
plug disconnected and engine running at idle
speed, adjusting spead sensor distance” |f
NECEssany.

1214 ... ADJUSTING SPEED SENSOR

Unscrew fan cowl and fan (left-hand throads)
- sge 11 52 000.

Turn orank shaft up to 40 mm (1,575} after
TDC = measured on vibration dampar,

Unscrow brake fluid tank — hoses remain
connected,

Loosen speed sensor and check whether pin 15
axactly in front of the speed sensor, correcting
the flywheel position if necessary.

Tha sansor may be pushed in by sbout 2 mm
{0.079"),

Puzh in speed sensor Bgainst top and measure
distance (A).

Pull out speed sensor until distance (B is
reached,

A = Speed sensor rests on pin

B = Distance A + speod sansor distance®

* Sew Specifications
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1214 6510/ REPLACING/CHECKING SPEED
515 AMND REFERENCE MARK
SENSORS

BMW 528 e/ 5331/ 535
Unscraw shiald,

Unscraw screws of speed and reference mark
sensars (D and Bl and pull out weneors
Instaiiatran,

Mark new reference mark sensor (B with a
pece of tape

Pull off plugs on speed sensor (D} and refer-
gnce mark sensor (B)

Press plug of sensor lead out of holder,
Instalfatiomn.

Plug marked with ape belongs 1o gray plug.

Pull off protective sleave (1),

Lift out clip (2).

Installation:

Coat seals with Molykote paste,

Keep grease and dirt off of face surface on
SENS0rs.

733 R 00

M ikoee

|
4y
!

E 0
T i
i "

i ]
KD 90 8D 7 50 .50 40 30 73 1 0%
FERME LT

—\.ﬁu

a0
Ll
T TTIRTT

=

Lo
L=

Illlgl1ll

L=ENT. W
ﬂl! 'J

g

550 80 70 80 50 40 30 20 10 0%
2817 099

Testing:

Disconnect plug.

Connect BMW sarvice tast unit to oparating
instructions (M 06/22/23).

Use universal test leads.

B = Refarence mark sensor

D = Speed sensor

Measure resistance” of sensor codl (M 06) on
+ and — of plug,

Connect oscilloscope (M 22/23) on + and
connections of speed sensor.

Turn engine with the starter.

Signal shown in the figure should be displayed,
Omly the shape is important when evaluating
the signal — not the amplitude height.

Check reference mark $@nsor in sme mannes

IT oscillograph deviates, remove sensor ard
check for dirt (grease, burrs, dust), cleaning if
nEcessary.

Chack reference mark, replacing pin for flywhesl
if necessary.

* See Specifications



1) Cold engine will not start (ol termp. £ 20~ € ) GBY F|

2) Enginie starts, but stops again 12 —- 20
i SURVEY FOR TROUBLESHOOTING DIGITAL MOTOR
3 ﬂu:?wﬂgmlhm.'d to start (oil temp. £ 20° C/ 682 F) ELECTRONICS
arm enging will not start
5) Warm engine hard to start — See application information an next page.
6] Erratic adling during warm-up phase Testing Requirgmants:
7) ldle speed not correct Engine in parfect runming condition {(timing, comprasiion, ol
8) Splashing in intake carbon deposits, ete.).
9) Hesitation when accelerating Starting system in parfect condition {battery voltage, starter,
10) Knock when accelersting ignition Jock, e1c.). .
L : Caorrect fuel in tank (octane rating, leaded/unleaded, dirt, ete.).
11} Hesitation when coasting Connections, plugs and ground points according to wiring dia-
12} Misfiring at constant speed gram.
13} Poor accaleration/final output Refer 10 “Troubleshooting Fuel Injection” in Group 13 for
14} Funl consumption too high other 1851 positions,
15] CO/HC not correct
1 2 3 a4 3 -] 7 - 9 |10 |1 |12 |13 |14 |15 |16 |17 |18 | 19 | 20 TEST POSITION REFERENCE
X X X 1 | Speed sensor/refargnce mark sensor
X X1 X X X X 2 | Ignition coil
® x|l 2 x| x| x| x x| X % 3 | spark plugs
X % | x x| X X 4 | High valtage distributor
X X X X X X 5 | Ignition lead connectors and leads
X X X | X X x| X X X 6 | DME control unit/ Ignition timing
T
8
9
x| X 10 | Oxy. sensor/emission control and EGR Group 11
b 11 | Active carbon filter/purge valve Group 13/16
12
X X X X 13 | Tank vent system Group 16
14
X X x| X X 15 | Fusl supply Group 16
= X 2| X X X X X * 16 | Intake systam Group 13
X 17 | Catabytic converler Group 11
% 18 | Exhaust system Group 18
x X X | X X X 19 | Crankcase vent | air hosas Group 13
x| X 20 | Cooling system Group 17
21
22
23
24
25
26
27
28
29
3o
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TEST POSITIONS TO TROUBLESHOOT DIGITAL MOTOR ELECTRONICS

Application Information:

This survey can be applied for troubleshooting and consequently finding sources of defact
more quickly.

The checked causes of maifunction might not always be sufficient to eliminate & defect,
s0 that under certain cireumstances additional tests could be necessary.

Testing instructions refer to the BMW SERVICE TEST, e.g. engine test/test step 05 (P 05)
or & multimeter function (M), See operating instructions for connections.

Test 1 — SPEED AND REFERENCE MARK SENSORS

Check wires for tight it and damage.

Chieck connections and arrangement of plug connections,
Reference mark sensor (8] is marked with a ring — see
12 14 510 [ 515,

r
Turn engine with the starter. Chack resistance (M 06) and
oscillograph (WM 22/23) on disconnected pulse sensor plug
with BMW service test umit, see 12 14 510

v
Check wires leading to DME control unit:

Take off trim panel.

Pull off plug on control unit and connect on universal
adapter** with {35-pin) test lead — ses illustration.
Check power flow (M 06) in wires on specified pins

* See Specifications
** Source: HWB
*** See engine wiring diagram



Test 2 - IGNITION COIL

Check wires for tight fit,

Check connection plate and ignition lead contacts for
tracas of burning, cracks and oxidation,

Check code numbar® of ignition coil — see 12 13 009,

Checl resistanca™ (M 06} and inductivity* (M 07] of
primary and secondary coils — sea 12 13 009,

630 12 D07

830 12 Qok
Test 3 - SPARK PLUGS

Check spark plugs for tight fit and leaks. r—
Cheak insulator for signs of |eakage current. ! rf
& |

Check spark plug type® and electrode gap®.
Check resitancs *.

¥ 217

* See Specifications



Test4 — HIGH VOLTAGE DISTRIBUTOR

Check distributar cap and rotor for correct fit, damage and
hairling cracks as well as signs of burning.

Check wire connections for oxidation and good contact —
sea 12 11091 /111,

Check resistance® (M D6} from distnibutor peak to corres:
ponding contact in distributor cap,
Resistance must be approximately 0 ohm.

ME30 12 197

Check resistanca™ [M 06} of distributor rotor.

Test5 — IGNITION LEADS AND LEAD CONNECTORS

Check spark plug connectors and shielded connectors for
damage, tightness and good contact.
Bend ignition leads in a tight radius and check for cracks,

Check resistance® (M 06) of spark plug connectors and
ignition leads.

* See Specifications



Test6 — DME CONTROL UNIT AND POWER SUPPLY

Check code number® and manufacturing date® of DME control
unit — sow Group 13,

Check power supply™*:

12-24

o= Pull off refay 2 and bridge terminals 87 and 30 with a prece of wira.

Pull off plug on control unit and connect universal adapter™**
with {35-pin} test lead.

Car wire harness plugs remain connected,

Turn on ignition.

Check valtage on pins* *, e.g. on connections 17 (=] and 35 (#],

If test results indicate the necessity (o replace the control wumt,
first make the periphery test with an universal adapter™ ",

23 12 DOB

Test Ba — IGNITION TIMING

Check gnition - timing " (p 06)

* See Specifications
** See anging wiring diagram
== * Eourca; HWE (= Division of BMW)

1 g6 nominal value microfiche

This supplies power 1o the control umt.

Check activation** for relay 2:

Turn on ignition,

Terminals 85 (=} and 86 {+) should have voltage (approx. 12 V).

If nacessary, check ground point and plug connection (near DME control unit)
— see figura,

23 12 006

no —— g Check cods number * and manufacturing date — see Group 13

Replace DME control-unit,



Test 1718 — EXHAUST SYSTEM / CATALYTIC CONVERTER

Check exhaust system and catalytic canvertar for damage, tight
fit and leaks — sae Group 18,

1_'!!1-! 19 - CRANKCASE VENT/AIR HOSES

Check hoses for crankcase vent and oil dipstick for tight fit and
leaks.

Tes 20 — COOLING SYSTEM

Check coolant level and concentration®*,
If mecessary, fill and bieed cooling system — see Group 17.

** See Service Information of Gr. 00




TROUBLESHOOTING HEATING SYSTEM

Tasting Requirements:
- Charged battery

12-30

= Connectians and wires on indicator lamps, heating time control unit and heatar plugs corract,

Ignition key wrned ta "DRIVE™ before each test

Yellow and green indicator lamps
do not come on

Check fuse {5] on heating time
control umit,

Check light bulbis] in instrument

carner, replacing if necessary — see

6299 ...

Pull off plug (1) on heating time
control umit.

Connect plug receptacie LA 1 {{or
yellow lamp] and LA 2 (for green
lamp} with ground — indicator
lamps must come on. 1f necessary,
check power supply Tor indicator
lamps.

Yollow indicator lamp doas not come on
— coolant temp. <607 C 11407 F) Graen indicator lamp does not come an

Check coolant temparature sansor,
replacing if necessary — sea 12 62

Cold engine hard Lo start.
One or more heater plugs defective,

Pull off plug on control unit (2},
Connect BMW sarvice test unit (M 03)
and supply battery voltage to connic-
tions G 1 throughG 6 5 seconds each
and measure power consumption® of
heataer plugs,

Replace defective heater plugs — see
1223. ..

* See Specifications

Yellow indicator lamp flashes

Pull off plug on heating time cantrol
unit (2]

Check heater plugs, replacing if
necessary —- see 12 23 .. .
Replace cantrol unit.
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1221.., CHECKING FUNCTION OF Heating for Subsequental Start:
HEATING SYSTEM I the engine is started afer lamp (L 2] has
gong out [cancelled by the satety circuit],
LU et Narmal Operation; K 16 | heating continues during the starting phase
With the ignition key in "DRIVE" [term. 15) and stops after a brief delay
Lt 1 heating (G} begins and yellow lamp (L 1) in L —
instrumant panel comes on,
L2 ] Grean lamp (L 2) comes on when enging is L e—
roady to be started.
ETART i Heating continues during the engine starting SEAB s .
phase and stops shortly after, & ! L] i

Green lamp (L 2) comes on immed ately
with o coolant temperature ol > 60° ¢
1140° F,

21700

The yoellow indicator lamp dogs notl come on
whan the B0 ampere fuse (5] biows or the
control unit is dafective |below 60% C/ 1407 F
coolant temperaturel,

Heating without Start: Green indicator lamp (L 2) no lopger comes on
Heating is stopped by the safety circuit in when one or more heater plugs are defective,
cantral umt (7] after B to 13 seconds, Kl 16 PPl |
L1 1
L2
START [ o
L] | I
MY 12008
IR FR 1]
Heating when Engine is Started Too Early: A flaghing yollow wdicator lamp (L 1) indicates
If the engine is started before lamp (L 2) comes the continued heating of the heater plugs
KL 16 an, this will only mean longer starting time. Kl 16 T | replace control unit and chock heater plugs.
L1 L Ly sy AJSTEFLIE.
L2 L2 I
START I START I
o M e | a - 2112009

L FLRFRS
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MI112 D74

1223000 CHECKING HEATER PLUGS
Installed in Car -

Lift cover off of heating time control unit.
Pull off plugs {1 and 21

with BMW service test unit (M DG) or an ohm
mirtor

Apply test lead tips on plug receptacies of plug
{2} G through GE and ground (battory —}
separately

Hald tost leads on battiry + and plug recepta-
cles G1 through G6 Tive seconds each.
Connect BMW sarvice test unit (M 03) or an
ammigter and measure current input

fenportant!

Do not measure current after removal of
heater plugs — danger of injury and burns!
Sen diogram for temparature curve of heator
plugs during operation,

* Sae Specifications

Fermgp M

HUO

L1t

4anu

Sk

(LA

- hEg

12 23505 REPLACING ALL HEATER
PLUGS

Unscritw coOnnechions.
Unserow heatar plugs with Specl Tool
12 2 100,

fnsraltation:

Coat threads with copper paste "CRC™=*
Don’t twist leads when tightening plugs
Check tightening torque® of heater plugs snd
Cconnections,

LA FETE T

* Sen Specifications
"4 Source: HWB
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1262 ., CHECKING TEMPERATURE 1262. . CHECKING TEMPERATURE
SENSOR FOR COOLANT SENSOR FOR COOLANT
{Heating Tima/Temparature Gage) (WP-20]

‘_ Pull off plug

Messure rosistance® at testing [E!III.II'.'I:HIJH.".

Remove temperature sensor only when coolant
temparatur s below 409 C {1047 F)

danger ol scalding!

tnstallation,

Use new saal,

Tighteming tomue®

MZ1 12 281
Connections: To check sensor with wire, pull off plug on
G 1= for coolant temp, indicator contral unit and connect univarsal adapter®
(temparature gage) Measure rosistance® on terminal 6/13  alse

refer to Group 13,
Troubleshoating mjection system,

G 2 = for heating time control
[to heating trmi control unit)

oy .
YEIRERTE

Dip romoved temparnature sensor in heatsd
coolant up to hexagon and moasurs resistance ™
onG 1/ G 2 and ground at specified tompoera
ture®

* Sea Spacilications
* See Spacilicatons ** Source: HWB
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THOUBLESHDOTING ALTERNATOR

Test Raguiramants: — Correct connections on battery, starter and alternator
~ Good groumnd conmetion batwean angine and body .

- Tight drive bale
Charge Indicator Lamp NOT On with Charga Indicator Charge Indicator Lamp GLOWS ar ON Battery 15 CHARGED INSUFFICIENTLY
Ignition Turned On Lamp OMN witle with Engine Running Charge Indicator Lamp O with Engme Running
lgmtion CHE T
Pull off connection plug 04761 and connect Ramove olternator.  Connect BMW sorvice tast unit and Connect BMW sorvice tost unit and
with ground (term, 31| Raplace diods pirfarm anging tast (P 02) parlarm ahgine tist (P 020,
plate — see et
12 31 601 ‘\
Charge lamp on. Charge lomp not on Check rogulsting voltoge*  Cheack oscillograph not okay oy
Check tharging current® and harmone wave
ratio — sea 12 37 004,
Take off voltage regulator.  Check connections not okiy et okay Chuck battory, replacing if
Check carbon brushes, ol wires®® lor nocassary . Chockspowor drain
replacing if necessary — eharga ind, lamp or with aquipment switched off.
see 12 32 000, Check replace light bulh —
ship rings lor dirt or sen 6299 .. . Replace voltage regulator Replace or disassambla
oxidation coat. — s 12 32 000, altarnator and inspact
EOMpOnANTS
Ripulating voltage not as Charging current® with
s i, equipmeant on too low.
Connect BMW servicoe
test unit and porform
anging test — see
12 .31 009, Reploco voltage reguiator Replace or disassemble
~ s 12 32 000, alternatar amed inspect

companents — ses 12 31020

* See nominal value microfiche
"% Cae wiring disgram
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1231009 CHECKING ALTERNATOR AND
VOLTAGE REGULATOR

Testing Rogquirgmenty:
Correct connections on charged battery
Correct connections on altermator amnd
starioe
Good ground connection betwean anging
and ey

— Tight diriva bl

Indicator Lamp On Continuoushy:

Remove voltage requlator and check carbon
brushes, replacing il nacossory — 12 31 2000
Dhstance V™ Tor new condition = approx,
12 mm {0.472%),

Jtaliatioen
Chack slip rings for wear, Tine gf g i
polishing if nocassary
Connect BMW sarvics test unst
Start erggine and compare s valuss with
noaminal valuos®

IT tha battery charge indicatar lamp goes oul
whilo engine i cunning ond the regulating
voltage® is nol resched — harmonio wave Fatio
ond pacillograph okiy (s shown) — the

vl tige ragulator his 1o ba replaced, s

12 32.000.

* Seo narminal valun rmorofichs

&M N oM

A 0

T T T T

A3 i w3

Reprat test

I the spocifed chargimg curtent 1w oot roachod,

remove gl disassemble altaroator, dand inspect
companents — 12 31 020 /513

Oscillegraphs of Defective Alternator
Defective power or axciter dioda,

Shorted turn of Stator coil

Break i one sxeitor diode



12 31 020 REMOVING AND INSTALLING/
REPLACING ALTERNATOR

Dnscraw nut and pull out boll
Hamove alternotor
frazdallal iy

Model 52Be/5331/535 Tighton drive balt - 12 31 294
Disconnect battery

Ciarticwr!

Alwirys stop angine bafore duconnecting
wirgs on battery, alternator and storter,
Also disconnect negative and positive leads
when charging battery with o charger.

W 533 12 000

Unscrew wires on connection B + {term, 30)
and D+ (term, G1)
Unscraw ground wira,

Remove air cleaner and sir Tlow sensor
(5288 only)

o’ -
7533 12 002

Unscraw mut and ramove bolt with tensioning
whoel.
Remowi drive belt

:

Loosen ling on power steering pump, il
NECEssary,

Irstalfation

Install hine, that it cannot rub on engine
[ Ta gl

Tightening torgua®.

533 12 604 * See Specifications
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1231020 REMOVING AND INSTALLING/
REPLACING ALTERNATOR

BMW 524 1d:

Disconnect battery

Caretion!

Always stop enging belore disconnecting leads
an battery, alternator and starter

Also disconnect positive and negative leads
whan charging hattery with a charger

Unseraw and swing ooy fusl filver.

Disconnect wires on connoction B + (term. 30)
and D + [term. 1),
Unscrew ground wire {term, 317).

Unscraw bolts (1 and 3).

Remove alternator.

Instalfation:

Tighten drive belt — see 12 31 209,

)

12 31 299 CHECKING AND TIGHTENING
ALTERNATOR DRIVE BELT

Check belt tightnesy with Specinl Tool 115 D20,
tightening belt il necessary

Pulling hook (2] must be in middle of teeth
Gaga naedie must be above groon or yellow

fiold af scale

Tightening Balt:

Unserew nut (1) and turn tennoning whesl (2}
with a torqua of approx. 7 Nm (5 ft. Ihs.).
Tighten nut (1}

Recheck tightness with o tester, correcting if
rCassary
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1231 2017 REPLACING CARBON

BRUSHES

Remowve voltage regulator 12 32 000
Uracdder leaids on carbon brush holder
Naote

Only use o small amount of solder for
sl ing 1o privvent hardining of leads

Trstalfation

Chack stip nings for waoar

W nocossary | ramove the rotor and fine grind
o woll as polish the slip nings — see 12 37 201

Syoud axeessive out-of true,
Max, ship ring out-of true = 0.03 mm
(0.0012").

1231 513 DISASSEMBLING AND
ASSEMBLING ALTERNATOR
— Alternator Remowved —

Remove voltage regulator 12 32 000,

Take off the fan.

Remowve the pulley, using Spacial Tool

12 3 000,

Since 1886 Models:

Hold the rotor shaft with a socket wrench.
Tnstalflation;

Tightening torque®,

* Sea Specifications

Mark housing sections 1o sach othor
Linserosy balts
Pl housing soctions apart

M7 g

Unscrree bearing cap bolis
Take oft the and plate

W00

Unscrew the shielded capacitor.
Unscraw nuts on B + and D+ tarminaly
Takae off the diode plate with statlor coil
frastaliarioe

Check condition of insulating sleeves and
weashers, replocing if necessary

M 21 17 o3

Unsolder stator coil on the diede plate,
Caupant

E xcessive heat from soldering iron would
destroy the diodes,

Impect components of the alternator,

M2 12020
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1231 581* REPLACING BALL BEARING
= Altermator Removed and
Disassembled —

Alternator — 65 A
Pull off bearing with Special Tool 00 7 500,

Umscrew bearing cap and press out baaring.
Installation:

Check installed position of washer — eollar
faces bearing,

U R AR

Alternator — 80 A
‘;1 Pull off bearing with Special Tool 00 7 500,

Bi0 12 1T

Irstaliation:
Replace cover for bearing, if it had been

damaged through application of special tool.

Installation
Check instatied position of washer — collar
faces bearing.

REPLACING DIODE PLATE
= Alternatar Removed and
Disassembled —

12316,

Unsolder stator coil on diode plate,
Caution!

E xcessive heat from soldering iron wauld
destroy the diodes,

G630 12 176

Unseraw bolts.
Remove dicde plate,

&30 12 173

Installation:
Check condition of insulating sleeves and
‘nsulators.




W21 82 DBl

M 21 12 DB4
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1231... INSPECTING COMPONENTS OF

ALTERNATOR

Perform tests with the BMW seeviea tast unit,

Checking Rotor Coif for Breaks and Shorted
Turns:

Connect test leads for resistance test on slip
rings.

For 80 A alternator; 2.8 to 3.0 ahms,

Checking Rotor Coil for Ground Contact:
Connect test leads for resistance test on dlip
ring and rotor shaft,

Mominal value: oo = 399 k-ohm display
Chack slip rings, fina grinding if necessary —
see 12 31 200.

Checking Stator Coil for Ground Contact:

Connact test leads for resistance test on solder

point and stator {coil carrier),
MNominal value: oo = 999 k-ohm display.

Checking Stator Coil for Breaks:

Compare resistance values of wires 1/2, 1/3 and

2/3 with an ochmmeter — they should be
identical.

The shorted turn test can be performed with a

standard tester,

M3 12 08T

M 2112 088

M 2112 DBS

Chacking Negative Diodes:

Connect test leads for diode test.

MNegative lead on cogler and positive lead on
one of the negstive diode connections.
Display with perfect condition diodes;
polarity ="',

Checking Positive Diodes:

Connect negative lead on B 4 connection pin
and positive lead on one of the pasitive diode
connactions,

Display with perfect condition diodes:
polarity "+,

If a diode is defective, replace antire diodo
plate = 12 31 691,



M21 12 076

= s T

12—-4{

1332000 REMOVING AND INSTALLING/
REPLACING VOLTAGE
REGULATOR

Unscrew bolts (1) and take off regulator {2}
carefully,

Check slip rings for wear, fine grinding if
nNecassary,

Clean contact surfaces and check tension of
spring contacts, correcting if necessary.

Installation

Mount regulator at first with one bolt screwed
in finger tight, then press alternator 1o final
installed position carefully, install and tighten
all bolts.
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TROUBLESHOOTING STARTER

Testing Requirements: — Correct connections on battery and starter
— Good ground connection between engine and body

— Charged battery
Starter Dogs Nut Waork Starter Turn: Too Slow Starter Slips Starter Does Not Turn -
Only Chick i Solenond Heard
Bridge connection 31] with connection 50 A} Bearings warn ar Remove starter Turn on lights
on solenoid vary dirty
B} Electrical defect in

solenoid, armatura

or cails
Star:ur works Starter does not work Check gear ring teeth on flywheel Lights go out Lights ramain an

/ \ while starting while starting
Al [?afacme wires and connec- /
tions on starter switch Teeth damaged Testh okay Short in starter Al Carbon brushes

B) Starter switch defective

B} Solenoid defective

| wirn

Turn an hights
/ \ Remove transmission Repair starter
Replace flywheel A) Drive pinion
[one-way clutch)
Lights go out Lights ramain on B) Engaging mechanism
while starting while starting
Short in starter A} Solenoid defective

B) Carbon brushes worn
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1247 020 REMOVING AND INSTALLING
STARTER

BMW 528 o
Disconnect battery
Remove air cleaner with ar flow sensor

Disconnect leads (term, 30 and 50}
Unstrdw support

Unscrew nuts,

A ring wrench can be bent subseguently to
improve accessablility — see figura.
Unscrow 2nd starter bolt from below,
Take off starter from below.

A
e, ) B30 12 155

BMW 533/ 535
Disconnect battery ground lesd,
Dramn coolant and take off expansion tank.

Frastaliatron
Add coolant * and blesd cooling system
sea 17 00 039,

Detach hoater hosi

Disconnect leads (term 30 and 50).
Remove mounting bolts.

Unscrew top bolt with the bent ring
wrench and take off starter.

* See Service Information of Gr., 00



Unscrewe balts and remove starter

STARTER fram above.

BMW 524 rd:
Disconnect battery ground lead
Take ofl expansion tank and drain coolant.

frstaltation:
Add coolant® and bleed cooling system -
see 17 00 039,

Detach heater hosa,

Unscrew support for air collector and support
plate,
MNote ground wire on bolt{1).

* See Service Information of Gr. 00,

21 12 818



12410417 REPLACING SOLENOID 12 = 53 1241... INSPECTING COMPONENTS OF
SWITCH STARTER (Electric Test)

Chaock power input® of activating and holding
coils in solenoid switch

Ramova starter — 12 41 020
Take off cover

M 21 12 095 i
Unscrew solenoid switch (1 and 2). oo Bl

Instalfation;
Don’t band wire connactor while tightening
switch — dangar of short circuit

Check excitér coil, carbon brush holder and
armature coil for ground connection.

Chaek armature for coil shart — use conven-
tional tester

—HE A0
Takn off solencid switeh [ 1) and spring (2). 36 120
Disconnect pin (3).
fraptalfation
Chock pin {3) for wear and lubricate with
grease,

amd 12 053

* Sea Spacilications
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1241103 DISASSEMBLING/ASSEMBLING
STARTER

Model 528w / 5335/ 535§

Ramove starter — sae 12 41 020,

Ramove solenod switch — see 12 47 041

Unscrow dust cap (2)

Take off circlip 3], shims (4) and seal (5)

Trstaffation;

Check axial play  of armature, correcting with

shima il niecessary

Laft out oomatuse with erive pirion and
engaging fork.

frestaliation

Lubiricate gunde for engaging fork with groase
Chirck boaring steovn in drve bearing brackot,
lulbsrrcating weth ol balore installing

s | 630 17 0%

30 17 175
Umcraw houwsmg bolts and tike off covor Puth back hoaring race (1] with a piace of

= Irstaffation: 3 1 2 suitable pipe,

S Align opanings for housing bolts gnd msulator Pry circlip (2) nport and pull it aff of the thaft
to sach othor, Remove bures waith a file

. Chick boaring deeve, lubircating with ol Take olf deive pinian (3)

barfore natalling Testaflatian:

Wise mow circhip (2)

Lubiricate bearng surface for drov pinegan with

fraase

TP OAG

Lift springs and pull out cirbon brushas y Trastaffaticin

Ravmava Roldisre Check piman lor waar [an loath, beanngs, ona
Tnstallatign way cluteh), riplacing of necouary

Check carbyon brushes and commutator Tor
witae, rapairing f necmeary — e 12 41 551,

630 17 151
Chack slagva i intasmediatle Bearing, replieing
if nuasary,

Ramavi pole housing,
Unseraw sngaging lover bolt and remoye
ruliber saal

* Soe Specifications . R F T

“J‘ 630 17 T4



STARTER

Model 52414

Aemove starter 12 41 020.
Remova salanoid 12 41 041
Unzcrow both bolts,
Irestaliatinn

2112 030

Disconnect motor (1) on gearbox (2)
texzrall atior

Groove (31 must be aligned with vl
part {4)

M 2112 040

Take off protoctive cap.
Fomove retaimer [ 1) and shims (2]
leastallation,

& LD

Check armature shalt, removing burrs o
RECEELrY .
Take off cover

Mz i odd  * Ses Spoecifications

Clean all parts thoraughly before: assamibiling.

Chack axil play®, correcting i1 nacossary

12-55

1241303 DISASSEMBLING/ASSEMBLING

WY 12 Oan

M2 13 D48

PR TR RG] ]

4 5 2

1
N\t
-“-ll

W12 Ofa

Insert a size 22 mm wrench socket or piece of
pipe with approx. 30 mm (1.781") outsice
dinmatar to provent carbon brushes from
springing out

feagtalfation

Use wrench socket or pipa again to make
imstallation ansier,

Flnoe antiro unit an transmission cose and thien
tughton wirn conneeior

Hemowve cover and rubber pad,

Pull out fransmisson ausambly

Take off toothed ring on glinet gear and
ritlenne,

1 Planat goar

2 Holoasn

3 Puman

A Transmission con



M2 12 D57

M 21 12 087

Fnstaliation

Oparnings and bores must ba alignad.

Chack bearings, driving out with a suitable
mandrel if necessary,

Installation;

Lubricote new boariog with groase omd pross in,
Distance A& = approx, 1 mm (0.039"],

Turn drive pinion agaimnst stop,

Pinion can be turned very easily when one-way
clutch iy worn

Chack bearing sleeve and toesth of pinion for
witar,

Knock back thrust ring (1) and gull off circlip
2} toward front,

If applicabie, remowve burrs and then take off
drivi: pinion.

Instaliation;

Clean pinion bearing surface thoroughly and
lubricate with groasa,.

M21 12 059

M 2112 06D

Pull off circlip {1} and remove washers,

2 Metal washer
3 Plastic washer

Remove bearing cap (4) and washers {5)

Check bearing sleave [6), replacing if pecessary,
Trastallation

Lubricata sicova with oil aftar prissing in

Chack bsaring sleave, ramoving with @ suitable
puller il nacessary.

Chack planet gears for wear,

Trstallation:

Lubricate sleave with oil after prossing im
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1241551 REPLACING CARBON BRUSHES
— Starter disnssembled

Modal 5241

Fine grnind and polish commutator on armature.
File or maching insulation beétween commutator
plates 0.5 1o 0.7 mm (0,020 10 0.028") desp.

Model 528e/533:/635:
Check for shorted turms alter repal nng.

Lilt springs and pull gut carbon brushes,

830 12 181

Remaova holder and pole housing, Push carbon brush holder to middle and Iift off

Unsolder or cut off all carbon brushes.
When solderning in new carbon brushes, make
sure that coppar leads are not hardenod with
Howing soldar

4 = - B
BI0 12 DAO g 210 001
frastaliation

Check commutator lor wear, fine grinding if
Engage hooks of carbon brush holder fully.

NECcessary.
Diameter must be at least 33.5 mm (1.3197)
Machine insulation between plates approx.
0.5 10 0.7 mm {0.020 to 0.028") deep.

830 17 6648

Twao carbon brushes have to be cut off on the
leagds,
Solder in new carbon brushes,

Check armature for shorted turns after
rEpairing.




1263... CHECKING SPEED SIGNAL FOR
TACHOMETER

Aemove cover in glove box.
Pull off plug on control unit VP-20.

Connect universal adapter®* .
Connect test leads for control unit and
periphery.

Connect oscilloscope on terminals 17 (=) and

3 | 21 (+).
15 = —30 Start and run engine at idle speed,
- ; Tha illustrated oscillograph must appear on the
= SCreen,
LY If necessary, check speed sensor — sea
¢ 12 14 160.
5
0
i bagnaiifateifunbfaniniornifesiaprens foeii | siasi
0090 B0 70 60 50 40 30 20 10 O

21 12 099

% Sourca: HWB



1264, CHECKING FUEL HEATING

Fuel is heated when its temperaturs (s less

¥ than + 59 C (417 F) in ignition key position

"DRIVE".

* Temperature switch [T) activates relay (R},

- which supplies current to heating elemeant (H)
— 28 gngineg electrical equipmant wiring
diagram.

Measure coil resistance® with an ohmmeter
replacing heating element if necessary.

Check switching temperature® of temperature
switch,

Pull off relay and apply battery voltage on
rerminal 87 (black wire) approx, 10 seconds,
Measure poswer input® — must drop as tem
perature of heating element nses,

* Sew Specifications

2-61

M2113 13

=

2112 066

M1 13 335

1264 005 REPLACING FUEL HEATING
ELEMENT

Unsereaw Tuel lines.
Pull off plugs tor temperature switch, water level
sensor and haating slement.

Unscrew filter cartridga with a standard filter
sbrap.
UWnacrew filter hoad and take off unit

U nscriw Nilter cartridge.
Unscrew heating element with Special Tool

‘,; 132010

fngtaftation,

Insart heating element seal correctly — note
dowel pin,

Tighten nut 10 corneet torgue”.

Tighten filter cartridge to mstructions on filter,
Bleed fuel filter, soe 13 32 051.

* Soo Spocilications
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1281... REPLACING / CHECKING
COOLANT HEATER

Caution!
Heater 15 oparatod with 120 AC voltags —
never wark on a connected heater

Remove rod

Remova retainer and pull off plug,
Drain coolant from engine.

L oosen heater on engine block by applymg
knocks from the side with a plastic hammer,
Clean saaling surfaca,

fmstallation.
Coat sealing surlace with Loctite No. 573,

Knock i heater umif ormily wntll seated well,
not necessarely aghinst stop.

Fill cooling system with specified coolant®®
and blead cooling system — see 17 00 039,

** Sea Service Information of Gr, 00

7 12 O3

2112 038

Caution!
Mever operate heater bafora filling the coeling
system = danger of destruction

Checking:

Open sockot and check resstance
lation of heater, replacing cable or hemer 1
necEssanry.,

* and i

MNavar repair single components (connecting
lead and cable, as well as socket amd heater);
always replace only 4 complets part.

* Sen Specifications



13 Fuel system

1300 050
550
1331028
1232 ...
o0

1351 000
0o

506
220

1351300
o
320

1351

13 53 320

1363 ...
600

1371000

1300054
1331088

030
1332051
1341000

Mo
1351200

13 54 030
051
1361000
1362 000
050
080
53
1363 544
551
13 64 030
5

1263 051
080

1300 020
050

054
1331 029

030
1332051
1341000

o
1351200

1354 020
051
1361 000
1362 000
050
531
1363 544
651
13 64 030
01

1263 051
i)

BMW 524 td

‘Waorking i 3

Engine idle speed - checkfadjust ...
Cald running device (lemperalure dependent idle speed huow check/adjust
Fuel feed prassure — check
Fue filter — draining water
Fuel filter - remove and i
Troubleshooting survey far Englr\e electrical, fued and Injection systems .
Tasting instruction far WP-20 fuel injection
Injection pump — remove and install

Injection pumg - replace 19
Injection pumg intemal pressure - check ., 20
Injection pump atatic 21
Injection bagin (dy ic) — chack 23
Pressure valve - replace 24
Timing valve in infection pump - replace 25
Eleciric fuel shut off — check . 28
Electric fusl shut off - replaoa 26
Fuel systam — bleed . 2
Qperating Iwofmjedlun pump - adjust 26
Atmospheric and charging air pressure dependent regulation (ALDA) —check .. 13- 20
Fuel injectors — place 13- 30
Injection nozzle - flesh 13 3
INJOCUON NOZZIB = CHBGK ..vicvesiissssibasamsians b b basias anskns isssaasaansnbannine it a4 baa S 13- 32
Alr cleaner — 13- 33
BMW 528 e/A

Engine idle spaed | CO |evel — adjust 13- 008
Fuel delivery pressure — check 13- 312
Fuel delivery rate — check . 13 312
Fuel pump - remove and install e s e A
Fuel filter — ramowve and install 13- 324
Idle spead control valve — ramove and install 13- 411
Cantrol unit for idie speed control valve — remave and install 13- 418
Fuel pressure regulator — remove and install G L 13- 512
Fuel pressura regulzior (fuel injection 13- 512

Thretile housing — remave and install 13 521
Throtle shaft relurn springs < remove and install 13- 532
Cantrol unit — remove and install ... ~13- 613

Air flow sensor — remove and install 13- 621
Temperatune me swilch - remove and 13- 626
Pressure sensor — remove and install 13 627
Coolant temperature sensor - remove and install/check .. 13- 629
Throtile switch — adjust ... 13- 631
Throlile switch — remove and install 13- 634
Cold stan valve - remove and I 13- 642
Tamperature swilch 0° C (32" F) — ramove and install . 137

Tamperatus swilch 457 C (113" F) - remove and install | 13- 704

BMW 533 ilA, 535 ilA

Adaplive initial conlrol = heck ... e 18 01
Engine 13- 05
Engine idle speed [ CO level - adjust 13- 010

Fuel delivery pressure — chech 13- 313
Pl dal ey TalE. = GHBCK ...t it shissiast et ssus o L13-313
Fuel pump = remove and install 13- 318
Fuel filter — remove and install 13- 324
Idle speed control valve = remove and install .. A3 412
ldle spead control valve control unit — remove anu Ir\smﬂ . 13- 418
Fuel prassure regulaior — remova and install . 13 512

Fuel prassure ragulator {fuel injection ) chack 13- 512
Throtile housing — remove and install 13- 524
Theotile shaft return springs ~ remove and NS . 13- 534
Cantral unit — remave and instsll 13- 613
Air flow sensor — remove and install 13- 623
Temperatura lims swilch = remove and I i 13- 626
Coolant tamperature sengor - remove and installicheck .. 13- 629
Throtile switch — adjust -13. g32
Thitile switch — remove and install . 13- 633
Cold start valve — remove 3nd IS ... s Toe G840
Fuel injector — remove and Install 13- 645

Tamperature switch 0° C (32" F) — ramove and install . 137

Tamperature switch 45" C {113° F) — ramove and install S13- 7T
Hose routing plan 13- 750
Tasting I for al idla rag) ~13- 810

Troubleshooting fust injsction ... S (<O )
engina see group 12
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WORKING IPSTHUETIDNS

These instructions concern cleanliness when working on fusl supply and eafitrol sy stams.

— Clean area around ropair point thoroughly — o.g. before dizconnacting lines, switches, eic.

~  Place removed parts u.nl‘.r on clean surfaces and cover with plastic sheet — never use cloths losing

lim1.

Cover or inert plugs in open lines and openings in parts immediately — do not work with com-
prassad air.

—  Only install cleaned parts,
Take new replacement parts out of their packaging anly shortly before installing.

= Keep diesel fuel off of coalant hoses — or wash off immediately with water il applicahle.

EXPLANATIONS OF ABHREVIATIONS

Injection Pump A.tlm:hrnarnts:
TLA — Temperatura dependent idle speed hoost
ALDA Atmospheric and charging air pressure dependent full load stop

AGH — Exhaust gas recirculation (EGH)



Cars with Autamatic Transmission:

Check distance X" in ke positon, correcting
il necessary — linkage basic adjustment - sea
1351 340

12300050 CHECKING / ADJUSTING
ENGINE IDLE SPEED

Reguirements:

- Enging at upurmmg tamparaturs {ol
temperature = 60 C / 140" F)

- Walve clearance okay

— All slectric equipment switched off
Speed lever resting on adjusting screw

Cheek or correct play S of 0.5 * 0.3 mm
{0.020 £ 0.012"] between knurled head scrow
(8) and spood lever (9)

Hold on haxagon (1) and unscravw nut (2]
Turn knurlod head serew (3} until play 5" is
rizached

Start the engine.

Check the wdle wpeed® and, if necessary
loosen nut (1) and twurn adjusting scraw (2]
until the correct idle speed® is reached.
Tighten nut (1) again.

Recheck play "S", corppcting if necossary.

== " Spi Spocilications



1300 650 CHECKING / ADJUSTING COLD
IDLE DEVICE I TEMPERATURE

DEPENDENT IDLE SPEED
BOOSTI

Plate {P) must redt on the circlip by spring
pressurg,

{re Ll e

Make sura that expansion elemant (D s seatoed
correctly

Requiroments:

Coolant temperature: < 209 C (GB™ F}
ledle speed (warm) akay

Checking Expansion Element:
Spray housing for expansion element with a
refrigerating spray ® * about one minute

The adjusting device should now be pulled out
Distance “K*” =55 & 0.4 mm (0.216 ¢ 0.016")

M21 13 243

Pull back the spead lever by hand slightly.

Tha pulnnﬂith knurled hoad scraw should

be pulled back by 2 1o 3 mm (0,079 10 01187
by the action of the axpansion elamant
Replace the expansion element, if necessary.

Carraction:

Loosen clamps {1 and 2) and turn until the
distance K" is reached

Apply a 10 mm fork wrench to help making
adjustmants,

Tightan clamp {2] first and then (1],

Check/correet play 5" = 0.5 ¢ 0.3 mm
(0,020 = 0.012) afrer making adjustments,
Check / correct the engine wlle speed - sea
13 00 050,

Checking Adjustment:

Unscraw holder (1) for the cable.

Pinch hoses (2] with clamps and umscrew
housing (3},

** Sourcm: HWE




B s it
3965 Connect pressure meter 13 5 390 with adapter,

P3G 03&
*

21 13 068

1331028 CHECKING FUEL FEED
PHESSURE

Unscriw coupling nut with Special Tool
135 020.

Counterhold adapter with a fork wrench,

Turn start kiy to "DRIVE™ position boalore
tighteming adapter on the injection pump, 0
the line can discharge itselF

Start engine and read feed pressure * ot
test spead *,

If spacifiurd value is not reached, check
= filter screan in tank,

= fuel trsnsfer pump,

= fugl lines and

= fuel filter.

Biead faed line again after testing.

* Sea Specifications

1332, . DRAINING WATER IN AND
BLEEDING FUEL FILTER

Water in the fued Tilter 15 detected by a water
sensor and reported to check control where it
s thisplayed,

Loosen bleader screw,

Hold an approx. 0.2 liter {04 pint} container
underneath drain adapter (3], using a shart
hede if nRcossary.

Press drain adapter |3} and drain fluaid until
pure fuel rung out

Pull off relay for fuel transfer pump and
connect tester 61 3 050 on terminals 30 and
87, and oparate pump until fuel runs out of
blcar screw opening.
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1332057 REMOVING AND INSTALLING/
REPLACING FUEL FILTER

Loosan Bleader scrivy and diain a little fuel
through water drain connection — 564
draining water in fuel filter, 13 32
Disconnect plug on water level sensor,
Unzcrew filter with a standard toal, of
necessary.

Instalfarion

Replace seal,

Unscraw bolt with water lavel sansor (2)
and install on new filter.

Coat seal with fuel and screw on filter against
surface, and then tighten by hand with one
half turn — soe installing instructions on
filter.

Pull off relay for fuel transfer pump and bredge
terminals 30 and 87 with Special Tool
613050,

* See Specifications

Operate fusl transfer pumg until fuel runs out

of bleeder scraw opening and then tighten screw
agann.

Start engine and check filier lor leaks, tightening
filtar if necessary



3.) Engina hard to start (coalant temp. > 35° C/95° F)

[ 5 “Injection” warning lamp on (check contral)

”_Eﬂm does not start or hard to start [coolant temp. < 35° C/959 F)

| 12.) Erratic

13 - 10

TROUBLESHOOTING SURVEY FOR ENGINE ELECTRICAL, FUEL
AND INJECTION SYSTEMS

[77.1 insufficient power/smoke [no warning lamp)

8. Insufficiont power in cold running phasa
10.) Unsatisfactory idling

ine runming/black smoka

13.) Fogay type smoke

Requiromants:

— Starting systam {battery voltage starter, ignition lock, etc.} in porfect

condition

— Engine in perfect running condition [timing, compression, charging

ar prossure)

- Spacified fuel in tank (no contamination, winter-prool]
— Connections, plugs and ground points according 10 wiring diagram

15.) Engine power output not reached
23|45 78] 9 |10 |11 |12[43 |14 (15 |16 |17 |18 |19 |20 Test Position Reference
X 1_| Hoating system 1221,
KX XX ® 2 | Fuel feed/filter/shutoff valve 1331...M1351 .
X| x X 3 | Air in fuel system — 1351... =
X X 4 | Acce!. pedal/linkage/cable adjustments Gr.36/1361..
5
&
x| x X X X 7 | Injection begin - static/dynamic 1351...
X X 8 | Injection pump internal pressure 1351...
b 9 | Fuel return / QUT balt 1351...
X X X X 10 | Injection pump 13 51...
X| X X X | X X X | 11 _| Pressure valves! injection nozzles 1351.71361 ..,
12
L X o X 13 | Power supply to control unit/relay VP-20 Eng. wiring disgram
® X 14 | Speed W14
X X | 15 | Injection guration nozzle 1353 ..
X X% X . 16 | Coolenf femparature sensor VP-20 12%2 ...
X X i 17 | Timing valv in injection pump 13567
X | X X X X | 18 | Control unit 136%...
19
! X 20 | ALDA/altitude compensator 13 51 ...
x kS 21 | EGR control/EGR valve Group 11
22
23
24
25
i 26
g 27
28
29
a0



13 - 11

TESTING INSTRUCTIONS FOR VP-20 FUEL INJECTION

Thesa instructians show a sequence of tests for time saving disgnosis and rapain
Tha listed test points only describe such Jobs which are not sontained in the troubleshooting survey

Testing Equipmant:
BMW service test unit, e.g. engine test stop 05 (P 06) or multimater D2 (M 02)

Tast adapter to madsure beginning of injection, in conjunctian with BMW service test unit
Universal adapter® for pariphery test and diagnosis in conjunction with check control

Testing Feguiremsants:

- Charged battery

—  Starting system in perfect conditian

— Specifiod fusl in tank

- Engine in parfect running condition
(timing, toothed belt, compression otc.)

— Connections, plugs and ground points
according to wiring diagram

Turn ignitian on (105 ety = Chock lamp.
“INJECTION" lamp in chack control an Check powar supply — we Group G2,

Start engine [coalant temp. < 359C/059F) —ee—mm. Chock heating systom — sen 12 21

rums poorly
_E doss not run o Chogh fusl lowl prossur — soa 13 31
| Cheok eleciric shutofl - s 13 61
Bload fual system — oo 13 51

* Source: HWE

PR AR ]



Engine running, increase speed to
approx. 2,000 rmpm,
“INJECTION" lamp goes out.

Check dynamic injection begin®,
correcting static adjustment of
injection pump if necessary — ses
13571 006/ 506,

13-12

no » Connect universal adapter with tast laad

for periphery and control unit as shown,

Start engine ard activate defekt check control:
Eridge term, 12 and 17 briefly (1 10 2 @)
with test lead.

Observe and count flash pulsas of INJEC-
TION lamp.

Lamp remains on continuously after

flashing.

1T INJECTION tamp is only on continuously
at high speed, there must also be a defect

// check control at this speed,

VP-20 control unit defective .

Imitial injection nozzla not work ing.

Check resistance ® of initial injection
nozzle (term. 475} and nsulation resistance
{term. 4/17 and 517}, replacing nozzle

il necessary — see 1253 ...

flash pulses

Spead sensor not working.

Check resistance * of spead sensor
{term. 8/27) and insulation resistance
{rarm, 817 and 27/17) edjusting or
replacing speed stnsar il necassary —
ses 12 14 .

Start enging and reactivate defect -
check control.

* Sea Specifications
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& Flash Pulsas

Timing valve in injection pumg not
waorking or injection begin deviating
from specifications by mare than
4% on crankshaft.

Messure ressstance * of timing valve
{term. 14/18) and insulation resis-
tance (term, 14/17 and 18717 repla-
cing If necessary — sea 13 51,

Check dynamic injection begin,
correcting static adjustment if
necessary — see 13 51 006 / 506,

L |
Start engine and resctivate defest -

¥
8 Flash Pulsas

Coolont temperature sénsor not
warking,

Mepsure resistance * of temperatura
sansor (term. 6/ 13] and insulation
resigtanca (torm, 6/17 and 13/17)
riplacing if necessary — see 12 62 .

check control,

* See Specifications



1351000 REMOVING AND INSTALLING
INJECTION PUMP

Removing:

Unscrew drain plugs on engine and raciator,
and dram coolant.

Unscrw and swing away expansion tank
Installation:

Add coolant® and bleed cooling system — sec
17 00 039.

Unscrew fan cowl,

Unscrow fan (left-hond thooads)

Hold with Spezal Tool 11 5 030 - e
11 52 000,

Turm crankshaft up to TOC mark [ignition
position o cylinder no. 1)

Duconnoet wirter hoses,
Loosen altermator drive belt and take off
toothed balt cover

* See Sarvice Information of Gr, DD

13 5 020.
Plug opaning with cap

oo 13 37

r Disconnect connecton and arscriew retum
Hin
Loosen clamp Tor wire harmoss

{

Unscrew hobder Tor o i
Diesconniect hoses on TLA
Unscriw support Tor ar collector
Pull ot plug an biowafl walve

Pull off hoses {or
charging air prisaurn (1],
lizik el (2},
vacuum {3) and
alvitudle compensaton (4]

2113046

Hold adapter and unsorow line with Spoecial Tool



Urseraw coupling nuts on injection pump amd
pull back lines,
Plug openings with cops

Unscrew charging air pressure pipa and oil trap,
Pull ¥l plugs lor
spid sensor (1),
initial injection nozzle (2) and
termang valve (3]

L w3113 207 |
Disconnect plug for fuel shutodl, -

a u ¢ oo toothied belt sprocket
Pull off connections for bt switch [EGH} FRACERMEALIL B Tac A L. o

=

- % Bolt Specst Tool 13 5 061 with Tool 13 5 D10
o i on toothed belt sprock ot

Disconnect cables and take out of holkders,

135 00

Turn erankshalt wabil speaal ool can b
haolted at top and botbom.
Usa M 6 x 20 mm scrows

Unserew all coupling nmuts on injection nozles.
Plug openings in injaction nozzhes with caps,
Important!

Reposition spocial ool in good time to meoid
bending injection lines.




Unscrew nuts (1 and 2} Take wirg harnoss out of holders,

Romowve infaction pump,

ZZM 2113 208

Urnscrew bolts {6 ,,. B) Installing:

Loosen bolts (3 . 5} bofors installing

Prass out IRCTIOn purngs i "ﬁ'-'"d risir with
bt

Choeck position af injoction pump shalt,
correcting a3 shown in picture with Spocial
Tool 13 5 062 i nooossary

Turning lever miust b vortioal,

21132 06

Pull off hoses on prassure convertar (EGR)
T Vacuum supply
2 To solenoid valve

Prwsgrt amjoc tion pumg, eing caraful that the
woodrull oy doas not Tall out




1318

Tighten nute {1 and 2) until injection pump
rests firmby on holder,

After assembling, bleed fusl system  sea
1351 320.

Check idle spesd — sea 13 00 050,

Check dynamic injection bogin — w13 57 006

2113 0386

M 2113 208

< e Y Remove Special Tool 135010 and 13 5 061,
-1 L h mount tonthed belt sprocket,

—* Tightening torgua®

Adjust injection pump statically — sen
13 51 005,

2113061

Begin with connection [4) when tightening
injection lines.

* Soe Spocifications
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1351001 REPLACING INJECTION PUMP

Remove injection pump — ses 13 51 D00
Transfer Tollowing parts 1o new injection
pump

Holdor and switching contact Tor idle switch
(EGR)

Prossure convartar with linkage holder.

Adter installation, make adjustments on EGR
- g Group 11

= Holders and reversing levar for cablom
Tests snd adjustmants aftar instalkation:
— O pull rod — we 13 51 340
On throtile cablo — we Group 35
- On tronsmission cabils — oo Group 24,

13-19

2113082

Turn injection pump shalt with Special Tool
13 5 062 oz shown
Lever of spacial tool must ba vertical

Fratall and mount injection pump

The hallow unban bolt “OUT™ {fuel eturn
arifenl 1 matched with an injection pump.
Conwguenthy (1 must not b mioosd up or wsesd
with a differant injection pump

Adjust injection pump statically - o
13 51 D06,

Stort ot connection (4] whon tightoning
injoction lines

Adter Assmdaling:

Blood fuel system - sea 13 651 320
Check wile sposd — see 13 00 060,
Chack dynamic injection bogin - e 13 51 006



M 2113 289

1361002 CHECKING INJECTION PUMP
INTERMNAL PRESSURE

Unscrew and swing away expansion tank.,
Plug overflow hose,

Pull off plug on blowof valve.
Pull off leak oil hose on injection nozzle,
Unscrow hollow union bolt (OUT),

Disconnect return hose on holder and pull out
downward,

Install test hose (1) with adapter 13 5 380 and
seals.

28 13 45T

Connect BMW service test umit (M 19),

Use hose Tor pressure test,

Start engine and read pump internal pressure
at test spoad”®,

I specifications are not reached, chedk fuel
feod pressure — e 13 31 028,

I okay, replace injection pumgp.

Diagnosing Information:

Internal Pressure Too Low
Pressure control valve (1) faulty.
Fuel delivery pump (2] parformance
insufficient.

Ramedy:
Replace injection pump,

Internal Pressure Too High
Hallow union bolt (OUT) for return hose
plugged — clean, if necessary.

— Presturs control valve faulty, replace injec
tion pump if necessary,

Incarrect internal pressure will eauss displacs-
ment of the injection timing.s

This will be noticad on insufficiant prassure
due 1o inadegquate power OF 01 EXCEELIVE
preasure with hard enging running
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1351506 CHECKING /CORRECTING
STATIC ADJUSTMENT OF
INJECTION PUMP

Unscrew fan cowl and fan (left-hand threads)
- see 1152 000,

Requirements:

Coolant temperature > 20% € {68% F) or
spoed lever not in cold runming posttion =«
must rest on idle stop.

Urnscrew and swing away expansion tank,
Plug overflow hose,
Unscraw support for air collector,

A #  Turn crankshaft in TDC direction {ignition
o control of cylinder no, 1) until dial gage
neaclla has reached the highest value

M2 042

Unscrew plug.
Instalfatian;

Use a new seal,
Tightening torgue®,

Set scale of dial gage to zero.

Continue turming crankshaft up to TDC position
and press Spacial Tool 11 2 300 into hore at
samea time until it engrges

The dizplayed value should torrespond with
the static test value®, corroct static adjustmant
if necessary,

frypraartanat!

Test must only ba made with ignition control
in cylinder no. 1 — check through open oil
filler cap.

Only turn engine clockwise for testing.

M by hand.
Clamp dial gage with pre-load.

2N1I0EL T = gap Snacifications il f 2111043 * See Specifications



Correcting Static Adjustmant:
Corrections will bo necessary as soon as the
test value is not within tolerances® or the

tast value® is not reached in the dynamic
test.

Unscrew and swing away expansion tank.
Plug overflow hose,
Unserew support for air collector,

Take wirg harness out of holders,

2013 062

#  Unscrew bolts (3 ... 5).
Use a 3/8" joint ratchet with 120 mm long
- extension, joint and 13 mm socket.

)
-

ol

1 “.ﬂ EIRERE:

l. 2113061

2013061

|

Loosen hose clamp.
Only loosen nuts (1 and 2} encugh that the
injection pump can be moved,

Mount dial gage |see testing] and turn injection
pump acocardingly.

The beginning of injection will be advanced

by turning toward the angine,

After adjusting the injection pump, tightan in
order of 1 through 5 and recheck adjustment
After Adjusting:

Check dynamic injection begin — e 13 51006



13 51006CHECKING INJECTION BEGIN

In cats of wiong injecion begn, make static
(DYNAMICY

adjustmant — see 13 51 506

Connect desel teit adapter on dingnoss
sockat.

Connect BMW sorviese test plug (1) and
trigger clips (2) to sdapter

Usi engioe test — teststep D6

Insert pumbar of cylindars.

Guide in ol temperature sensor [3)

Set welector switch on dwsal tast adapier
to 06 (injection hegin).

The switch position must conform with
the enging test stap on the senvice tast
unit.

Lamp (4) comes on when power 15 suppliod
Lamp [5) Mlashes i tione with initial injection
nozgle,

Start and run engine 10 oparating temparitun
{oil tamperature > 707 C /1587 F).

Risa spaed slowly up 1o test speed ® | road
injection begin * (in crankshalt dagrees
before TDC)

Right values only agpaear al constant re

wolu ti ons.

*) Sew Specifications



1351 290 REPLACING PRESSURE VALVES Riiave s salicetar

Disconnect injection limes on mjection
purmp and injectors with spacial tool
125020,

Disconnect baltary
L epesemy risarvens moved turn s bebe

Pexgraliation
Mote tightaning targque *)

Dirain coolant, remaove hose (1) Remove prossurse volve brcket

Remove ol seperator (2) and el gor

mir pip (30 Arrontan!

Parts eom oo,
{ngtaliation Parts 1 1o %5 pro matehed — don't nux
Fill up with correct coolant **)

bleed cooaling systerm - see 17 00 030

[hsnonnest plhiiﬁ and removi Ll oot wonshyer [6B) wth a pin e

hracket,

1 Spoed tramsmatier
2 Injection bagin je
3 Pulse wislvi

Irastalfitram

MNotn job doscoptiong an pagn 13 1
Wi nowe washaers (6) - pote installed positian
Note tighteming torgue *)

Blead injoction system g ton i ladla
tion - wen 13 57 320

T pressure valve holdae

2 prassure valv

3 prosauns valve ooy

A prassurs spoing

% shim

0wy

NI oT

Remaove recaptacie for ofl dip stick
aned air collector brocket

Pull of! chorger prossure hoso and
plug of check valve

=20 S werwice Information Group 00 31 17 B8 1 Seo technical data




a 1351 REPLACING PULSE VALVE Afrer installation ol injsstion pump
5 FROM IRJECTION PUMP make static adjustmant and dynamac
ferst smg 13 B BO06
Aemowe njection pump - 13 51 000
Romove maounting platd

Uenorawe aned pull ool pulss valve

Lott onat spmaall O poragy Pioerens amajiie tosin gramp
Attantion, placo ol pan andaonsath
Divmsad Tuel rums oot ol iogee Bon g
Son jab indormaton pags 131

frsratlat oty
Fit rued Lrimga
Mot tightonimg iorogua

*] e Iochinical dats
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1351300 CHECKING ELECTRIC FUEL
SHUTOFF

The fuel shutoff receives electric power from
the ign oy turned 1o "DRIVE”).
A click is hoard w shutoff switches on

Tasting Requirements:

— Fuel in tank

— Fueal filter in perfect condition

— Fuel ling blod up to injection pump
Loosen plug two turns.

Turn ignition key to “DRIVE" or apply 12 V
on Tuel shutoff,

Crank enging with the starter,
Fuel must run out of the'plug bore.
If not, replace fuel shutoff.

LEFiRe5 =

1351301 REPLACING ELECTRIC FUEL
SHUTOFF

Opon plug recaplacie and pull off wire,
Installation
Mount plug receptacle on wire harnass

Unscrow support for air collector.
Pull off plug for blowolf valve

Unscrew fusl shutoff with a 24 mm open-and
wrinch,

Caution!

Ba careful that piston and spring do not Tall
out.

The spring will run the piston out when in
no current condition - fual feed stopped.
Instalfation

Check that D-ring lits correctly.
Tightening torque*.

* Ses Specifications



M 21 13 24T

1351320 BLEEDING FUEL SYSTEM
Pull off relay for fuel transfer pump,

Bridge terminals 30 and B7 with Special Tool
G613 050,

A V)

#

Loosen bleader scraw.

Operate fuel transfer pump with the special
tool until fuel runs out.

Tighten bleader screw,

Bleed feed line by loosening coupling nut with
Special Tool 13 5 020

Installation:

Tighten coupling nut with corrmect torgue®.
Oparata fuel transfer pump with Special Tool
61 3 050 to blesd the fuel lina.

Bleeding Lnjaction Pump:

Loosen plug two turns.

Crank engine with starter until fuel runs out.
Tighten plug with cormct torqua®.

* Ses Specifications

A
M2113 254

Bleading Injection Lines:

Loosen all coupling nuts on fual injectors with
Special Tool 12 5 020,

Crank engine with startar until fuel mns out of
lines.

Tighten coupling nuts with correct torque®,

* See Specifications
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1361 340 CHECKING / ADJUSTING
OPERATING LEVER OF
INJECTION PLIMP

Reguirements:

— Coolant temp. > 20% C (68° Fi

= Corract idle spesd

Unierew and swing iway expansion tank,
Mearure and note distance “A°.

Press spoed lever against full load stop.
Measure distance “B* and subtract it from
distance "A" to produce distance "Y',

Adjusting distance "'C" can be found in the
tabla with help of distance *'Y*,

Unscrew ball head and adjust accordingly 1o
correct distance “'C™,

Y 41 415 42

C 781 770 760

¥ 47 475 48

C 67.0 663 656

¥ 53 535 b4

C 594 588 583
Example:

Consequently distance “'C",

15 69 mm (2.716™)

ADJUSTING TABLE
ANl dimensions in millimaters

425 43 435 44 445 45 455 46 465
M8 738 130 720 T F03 694 686 678
485 49 435 50 505 61 51.5 &2 5256
649 642 615 629 623 616 610 605 599
hdh 65 665 56

578 573 5BB 564

A 129.0 mm {5.079")

B B83.2 mm [3.276"]

4 ) 45.8 mm {1.803"]

measured from pivot paint of speed lever to ball socket,

In idla position distance X" should he
68 £0.5 mm (2.677 +0.020"}

I necassary, camrect by changing length of
pull rod

In full load position distance 2" must be
29.1 £0.5 mm (1,146 £ 0.020")

After adjusting check throttie cable adjustmant

for automatic transmission - sen 24 00 004
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13567.. . CHECKING ATMOSFHERIC
AND CHARGING AIR PRESSURE

DEPENDENT REGULATION E somipli:
(ALDA) Hose 6 —
atmespheric pressure 1000 mbar {absolute)

Connect vscuuwm pumg on connec tion (4) How 5 5 —
and produce at least — 300 mbar, VRCLILIT — 230 mbar
This will pull diaphragm {10} down. ——
The pushrod (8) will be heard knocking Constant reference prassure
against adiusting screw (9) when pulling bl ow the diaphram 770 mba labaolute)
off the hose.

If necessary, check connector and seals.
Replace injection pump, if diaphragm
leaks,

The vacuwm pump {A) supplies vacuum
1o the chamber below the diaphragm {10},

X : | 2113092

The altitude compensator [5) bleeds the
= wvacuum underneath the diaphragm in

0 relation to atmospheric prassure,

Check vacuum in hose § a - see axample,

A
|
N |
L i
| FERET LT
. This regulation s switched off by a e
vent valve (8) during EGR opbration — Fuel feed A Vacuum pump
see EGH layout in Group 11. Euel Feturn B Throttie
The altitude compensator is djmha'ﬂl:-'d Charging air prassure connection C  Distributor

wia air cleaner (7).
Check installed positionelbow hose must
face down.

Vacuum supply
Altitwde compensator
Dischurge

Air cleaner

Sl S OU B B
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1353 320 REMOVING AND INSTALLING/
REPLACING ALL COMBINA,
TION FUEL INJECTORS

Remove ail trap,
Leosen clamps.

Pull off plug 1 and 2.
Unscrew holdar for diagnosis plug.

Pull off leak oil hoses with a phars,

Unscrew coupling nuts on injection lines with
Special Tool 13 5 020.

Plug openings with caps.

Unscraw lings on injection pump.
Reposition Special Tool 13 5 020 in good time
to avoid bending the injection lines,

* See Spacifications

M 2113 130

MO 1

fastallation:
First tighten injection line {4}
Tightening torgue®,

Unscrew combination fuel injector with Special
Tool 135 320 and plug with cap.

Run wire plug through special tool in zasa of
the initial injection jet.

Imporgant!

Wire should come out of opaning as close as
possible 10 the meddle to avoid clamping or
taaring off,

frstallation:

Coat threads with copper pasta "CRC",
Tightening torgue®,

Bleed fuel system - see 13 51 320.

Replacing:

Combination fugl injectors can only be replaced
complete — never disassembly or make adjust-
ments,

® Sea Specifications
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1353... FLUSHING INJECTION
NOZZLE
Instalied in Car -

Engines producing loud knocking noise
indicate nozzle needle (5] not clasing com
pletely because of combustion residue.

3
6
1 Components of Combination Fuel Injector:
1 MNozzle holder
2 Nozzie body
2 3 Feed bore
4 Pressure chamber
5 -+5 Nozzle neadls
4 6 Loeak ol ling

W

Finding Defective Injection Nozzle:

Start engine and unscrew a coupling nut on
ane injection line after the other with Special
Teol 13 5 020.

Knocking noise will stop, when coupling nut
of defective nozzle s loosaned.

Run enging to operating lemparature.
Operate speed lever Trom idle speed to higher
speads (approx. 4,000 rpm) several times to
flush the nozzle.

I necossary, remove anad replace dofoctive
combination fual injector — see 13 53 320.

ey 71 11 260




s s et Oy
M 2113173
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1353 B00 CHECKING INJECTION
NOZZLE
— Combination Fuel Injector
Removed—

et up tester 00 2 540 on steady place.

Clean combination fuel injector with gasoline
and mount on prossure line,

Loosen handwheel for pressure gage — see
aperating instructions,

Fill tank with diese| fuel or test oil*,
Caution!
Mever use gasoline — danger of explosion.

2) Opening Pressure Test:

Cautian!

Keep hands and fingars away from nozzie
ajéction — danger of injury!

Press manual lever down slowly unw. _ajection
nozzle ejects fusl.

Read ejection prassure® on pressure gage,
Walue must not ba lass than the minimum
gjection pressure,

The difference in opening prassure among the
six Injection nozzles may be max. 15 bar
{213 psi).

Important!

Prass and release the manual lever slowly whan
working with a pressure gage, to avoid damag:
ing the prassure gage.

* See Specifications

=7 —7

i

||I'||.'|
I

W21 13 1714

b} Injection Nozzle Leak Test:

Press down manual lever showly and hold at
point 20 bar (284 psi) below opaning pressurs,
Mo drop of fuef shoulddnp from nozzle within
10 seconds.

ci Vibration Humming Test:

Tightén handwheel for pressure gage in tests
ci and d).

Operata lever 1 1o 2 times per second.

A parfect condition injection nozzle will hum
{vibrate) while sjecting fual,

d) Spray Pattern Test:

Operate lever with shorr, fast strokes.

Fuel must have an a5 tight as possibla taparad
Spray pattern.

Ejection must stop abruptly at end of aach
stroke,

1f the results of one of the tests a) through ¢}
are negative, the combination fuel injector has
to be replaced.

I only the results of test d) are negative, the
combination fusl injeetor doas NOT have io
be replaced.
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1371000 REMOVING AND INSTALLING
AlR CLEANER

Unserew hose clamps anel nuts.

Turm intake neck 802 and pull off toward front
— note arrow.

2 13 071

| Lift ouwt filter housing.
fnstallation:
Place housing exactly on rubber mounts,

1372001 REPLACING AIR FILTER
CARTRIDGE

Turn intake neck 907 and pull aff toward front.
Dpan clamps ond take out Tilter cartridge,

With the cover apen insert filter eartridge in
the middle {sae note on housing) $o that arrow
podnts in direction of ar Tlow,

Close and secure cover,



N
ke

i3 :l-rin-.rl.l-

13 - 0L8

1300054 ADJUSTING ENGINE IDLE
SPEED / CO TEST

DHseannect axygen sensor plug.

Ragurameants Tor B0 Sdjustments:
Engine at operating temperatura, i @, ol
temperaturs ot least GO C (140° F)
lgration timing and valve clearance coract,
All alectre sgquipment switched ofl

BMW ssrvice 1est unit connected ascording
te aparating instroctiong

Creill hale in anti-tamper lock (1) with Speeial
Foeal 13 71 082,

11 Chocking Engine Ldle Spand *

I nominal value s not roached, check lle
contral*valve (1) and il raguilation contiol
unit (2), replacing il necessary

More

There v ne adjusting sorew Foe dle speed
ragulation

21 CO Teat:
Pudl caf ! Bicasis (1) aam thirGttle s,
Plugs are not inserted in opon connoctions

Serew Special Tool 13 1 094 in anti-tamper lock
Drvive spaecial vool and anti-tamper lock out of
mir Tlodw s with impact (1)

13§ 004

Aorljunt el wpoied TO Divend * with Spercanl Towsl
13 1100

Unsarow sorews (1)

Connect Special Tools 13 0 070 and 13 07100
o axhaust manilold,

Chock idle spagd CO |ovel *

== Saa Nominal Value Miorolichae ® Hao Nominol Value Micralichs




13 - 009

Install new anti-tampar lack (1) in air flow
SENSOr.

Connect plug for oxygen sensor.
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1331029 CHECKING FUEL DELIVERY
PRESSURE

Install prassure gage 13 3 061 with connecting
line and T-adapter 13 3 064 in the fual feed
ling, in front of fuel pressure regulator,

Plug tuel return line with Special Toal

133 010.

Pull off fuel pump ralay (1)

Bridga tarmmals B7 and 30 with Special Toal
61 3 050,

Check dalivery prossuri®

* Bea Specifications of Gr. 16

2813 202

133 CHECKING FUEL DELIVERY
RATE

Unzeraw fual returm line and hold loose end in
mpasuring glass 13 3 020

Pull off fuel pump refay (1)

Bridge terminals 87 and 30 with Spacial Tool
612 050,

Check delivery rote®.

* See Specifications of Gr. 16
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1331030 REMOVING AND INSTALLING Loosen hose clamp (1) on fuol filter and pull
FUEL PUMP ofl fusl hoss
Aemove rubbaer ring (2]
Turn back protective caps | 1), Irsstaflateon

Check direction ol Mow ~ IN and OUT are
markod on Telter

Loosan nuts (2 and 31 and take aff cable

M 1 ik

Loosen hose elamp | 1) on Tual pump ond pall
off fugl hose

Pull off rubber ring {31,

Pinch suction hose { 1) and pressure hosa (2]
with Special Toal 13 3 010

Cut open squeeza-hose clamp (3} and pull of{
hoses

2 = Coda numbar*®

a0 13 oif

Unscroew bolt (1) and nuts (2] Trustalistiom
Remove fuel pump with Gl Check code number (2)*

J013 301

Unscrew bolt (1) and take off clamp

* Sea Spenilications
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1332 052 REMOVING AND INSTALLING
FUEL FILTER

See “Hemoving and Installing Fusl Pump® -
1331 030.

Tesstallation.
Chack direction of How [arvow)

{~
ﬁhﬁ‘ /’_,4’,,

.,__,.-—'"

2013 3F)
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(R R MAKING BASIC ADJUSTMENT OF VDO IDLE CONTROL SYS5TiEM

Flaeguermman iy
Engire at operating temparatuee, ia: ol lempesatars at least 607 C (1407 F)
|l;|u_:|l||| thming and valve
A Tilter cartr

LA ance corect

g an perlfect concifinn
Al elecind equapimant saiteled off
ldble CO lavel corract

Naaga

Basic ddjustmants are not mads &1 certam intarealy

Hasre adpustments can only be nude wath
sppbization ol the ilestratod aetl valve

This matal valvi cane be mstallad regooactively
LU | I_Jl"'l"ra'lr banyix

1 Hawse sdjustmant scriow

13 410160

Connect tostar 134 030 on car Eitery [/
B] and wdle control valve,

Sot switch {2) 10 140 Hz.

Hum engine ot idle spaesd,

Acljust irdle spoed to FO00# 50 fpim with hase
aclpurstment seraw (1§,

Riemove tester 13 4 030,
Cannact faluag Vrair g Wik harrwiss an
e gontrolrvalve ngain.

4oz

TAAY DO REMODVING AND INSTALLING
IDLE CONTROL VALVIE

Laimaserin hoomint steaps |1 aned 2]
Pl ol T g {3)

Femrsstie 1flae comtred valva
fraseatda o

Chirck coda numbser (417,
Check sdle bl *

lebler Convtrol Wabwe withe Acdjusting Scrmes
Diseonmect rebanning sieap

Lomsen hose steaps 11 ancd 2]

Pull off plug (3.

Remoue idbe contral valve

AT AR T

Make basic acbjustimend

Cheakirng Ydle Control Valve

Apply battery voltage an belle eantrol valve

lille comtral valve must closs and b tight

lelle contral walve -.|.-m|qr‘lu- wagmary wlveny wl Elvet
wal tigpe,

® Hee Spaecihicaton and Nommal Valuos



13-418

1247010 REMOVING AND INSTALLING
CONTROL UNIT FOR IDLE
CONTROL VALVE

Open glove box,
Pull out pins (1) of both retaining straps

Disconnect cover (1),

Unscrew both screws on left and right
sides of control unit,

Unscrew nuts {1).

Pull off multiple pin plug (2],
Remove control unit,
Instaflation:

Check code number (31*.
Check idle spesd®,

* See Specitications and
Nominal Value Microfiche

)

=)
il

2813060

Multiple Pin Plug Connecticns;

. mme  Colar Connection To

05 BLRT Idle control valve A

=
=]

0.5 GMNGE Terminal 15
1.0 GMN DME contr, unit (pin 8}
0.5 BR Tesminal 31

05 BLSW ldle contral valve B

056 WS Temp.awiteh 457C113%F
05 BLBR Conn. transm. P

05 BLGE Conn. transm, N

05 BLWS Air conditioner

10 05 BLGN  Air temp, switch

17 05 BRRT DME eontr. unit {pin 13)
12 05 BRBL  DME contr. umit (pin 21

L= LI = I 2 UK Y

Wire Colors:

BL =Blue
BR = Brown
GE = Yellow
GN = Groan
RT = Red
SW = Black
WS = White



13 -912

1351200 REMOVING AND INSTALLING

Checking:
FUEL PRESSURE REGULATOR

Install pressure gage 13 3 060 with connacting
ling and T-adapter 13 3 064 in fuel feed line,
im front of fuel pressure regulator,

\ i- :

Disconnact air hose (1) and fuel hose (2},

Unscrew bolts (1)

Pull off fuel pump rolay (1).
Take off fusl pressure reguiator. 4 i

Bridga tarminals 87 and 30 with Spacial Toaol
61 3 050.
Fuel injection pressure®,

Instaliation:
Check seal (1), raplacing if necessary.

2B 13 51005

Ingtallation
Check code number (1)*
(2] = Manufacturing date

a8 13 sto0 | See Specification * See Specifications/Nom. Valus Microfiche



13 -

1354 030 REMOVING AND INSTALLING
THROTTLE HOUSING

instaliation:
HAeplace gaskat (1),

Disconnect cables {1 ... 3)

1 = Automatic transmissian

2 = Accelerator pedal

3 = Cruise control

fnseallation.

Adjust cables, sea Groups 23, 35 and 65

Umscrew hohis (1)

Hemove throttle ssatch (21,
fnskalfativan

Acjust thiottle switch 13 63 544

Disconnact water hoses (1 and 2}
Disconnect air hoses {3 and 4},
Instaliation:

Filling and bleeding cooling system.

Disconnect hose (3). Umcraw bodts 11] and take off cower (2]
Ifull off multiple pin plug {4} on throttle

switch.

fnstallation:
Replace gasket.
Check engjing idie spaed® and CO*

Unserew nuts (1 ... 4] and take off throttle
husing.

* Sea nominal value microfilm

28 13 D04



13-532

1354051 REPLACING RETURN SPRINGS Hemove spring (1]
OF THROTTLE SHAFT

Disconnect cables |1 - 3).

1= Automatic transmission

2 = Accelerator pedal

3 = Cruise control

tnstatlation

Adjust cables — see Groups 24, 35 and 65.

&
" -
[ za 3214
Noie
Chuck spring washor (1]

Remove retaner (1),
Ramave washar (2],
Disconnect linkage (3} on lever (4],

Lift and twrn lever {1} to relax spring (3) Dascannect spring {1}
Take off lever (1), Unscrew nut (2],
fnsralfation:

Check bearing sleeves {2}, replacing o
ABCEsSary.




Take off washer (1) and lever (2]

e 2813 217
- — ‘.-..m Remove bushing (1} and spring (21,
b

a8 13 1A
¥ Check corrugated washar (1) and plain washar

(2).

13-533

13 54 047

1254043

Theattle Valve Base Alpustment
[hgsconnect aie hose on thrattle loasing
Meurt coal gage B0 2 ST0 with dntonsan {3
ar] hasliler 000 2 500 o theagitla LTI
Place disl gige Lige o edge of et il vl
wr il peestoad

Pull of f anti-tampeer lock (1) and Toosen scrow
{2} until lever 12) no langar rests an screw (2]

Screw i oscrew (21 until throtthe valve starts to
MiaYa,

EI|ZH!'|I thiemtths viilva 02 oo (0008 Turthyos
with scrow (1)

Lock scrow with clear lacquer.

Install anti-tamper lock {24

Chpon and close throttle valve sevieral times
aftar fimshing adgustmant

Thrattle salve must fvnt hesitales,

Check adjustmaent of thoottls search
Chaek engang idle spasd* and CO bovel *

* Bes Naminal YWalue I".'.|r_|||'.|5:l||-



13-613

1361000 REMOVING AND INSTALLING
CONTROL UNIT

—
1)

Opan glove box
Pull out pins (1) of both retmming straps

i
\

28 13 207

Unserow trim panal

Press back retamar (1) and pull off plug (2).
Unscrow four mounting scrows and take ofl
control wnit

Connect plugs according o wining dagram.

1361014

fres tailad oy
Chock code number (11 and manufactunng
date (2]°

C 00 § O

0 6
|. | :.J_ |:'|-

* San Specilications * Nom, Valus Micral icha



13 - 621

1362 000 HREMOVING AND INSTALLING
AIR FLOW SENSOR

Until Model "B

Loosen hosa clamp (1)

Urscrew nuts [2)

Pull off plug (3),

Pull air Tlow sensor oul of air eloaner housing
and remove

4 = Code numbar *

frstaliaticn
Check seal 111, replocing if necessary

Unscriw silent mounts {1 - 31 on air flow

RSO,
Chack silent mounts, roplacing o nocesaary.

1isfafig b sin

Chock code number (11* and manufacturing
date {2]*

Charck enging wdla speed * and idle speoed CO*
Check air Tlow somnsor®

* Seo Spoecilications and
nominal value microlili




13-622

1362000 REMOWVING AND INSTALLING
AR FLOY SEMNSO®

From Model ‘86

Lowsin hise strap [1)
Logwsn muts [2)
Pl off Fose (d)
Pull ofl plug %)

Cut off hose sirap (2}

Take ofl coamipl ot ane clogner

femialLaticrr

Chock rubilbser mousnt (1) asid cuslions {2
aned check lor correct sealing

JRER R ek

Cipern lour slamis
Uniserow hialt (1)
Separate housing sections

Lhiscrows nuts

163 000

13 82 0

et tions
ok codle rsminfser 410 gl momulactur g
ikt | 2}*

ek, popiese velbie gpaeesd ® Gl wlle sl ©00
lmyrel ®

Chark qashert {3

Chveck aie Fleswd senvios ™

* anp Spaei D atdons weved Maomin WValoesy



13- 626

13 62 050 AEMOVING AN INSTALLING/
CHECKING TEMPERATLME
TIME SWITCH

The temperature time switch reguiates the opon
time of the cold start valve in acoordanes with
tha coolant temperature’

Opan i (0.g. B seconds) and switching oll
temparature (n.g. 357 C/952 F) are stampad in
the haxagon

EEOARRLLE

nulnuvluu anvil lrntalling:

Lintcrow ferryper i urey frrn wwnlch
Insialladion
Tighteming torgue®

LN P ]

Pull ofl plug (1) 2

=15

* Sea Spocilication

11440

ok

Fevs Fanfardiiniy

Ghock ok ramiber {1)*

Raplace wal {2}

FO = Moo tscturimg diato

Fill arwd Ibamsel coseslinmg systom (Group 17]

Chaschoing:

Connect Jatronie tosd lead G1 1 440

Chock sl valoa® weith o olusimsstsg

Vo chck thae antire Varmparatum rangs, remoyn
Tmiperrafure sansor and place it ina wate hatly
haatnd o testing temporaturs

Chock resistance® with an olimmaetar

* Beo Specifications



13-627

1362 080 REMOVING AND INSTALLING/
CHECKING PRESSURE SENSOR

Pull off plug (1].
Unseréw screw (2] and take off pressure sensor,
FD = Manufacturing date

Installation:
Check code number {1)*,

303627 Checking:

There should be approx. 0 ohm between plug
connections [1 and 2} with atmospheric pres-
sure of &£ BBO mbar.

There should be approx. oo ohms between plug
connections (1 and 2) with atmospheric pres-
sure of = 930 mbar.

A0 628

* See Specifications



3013625

28 13 o

13-629

1362531 REMOVING AND INSTALLING/
CHECKING TEMPERATURE

SENSOR FOR COOLANT

The temperature sensor measures the engine
temperature and sends this information to the
control unit in form of a resistance value.

The resistance value drops as temperature rises
INTC).

1 Plug connection
2 Housing
3 NTC resistor

Removing and Installing:
Pull off plug {1).

Unscrew temperature sensor.
Tnstallaticoe:

Tightening torque®,

' See Spocifications

13 62060

L

G611 440

13 62062

Instaffation:

Check code number (1]%.

Replace seal (2}).

FO = Manufacturing date

Fill and blead cooling system {Group 17).

Checking:

Connect Jetronic test lead 61 1 440,

Check nominal value® with an ohmmeter,

To check the entire temperature rangs, remove
temperature sansor and place it in a water bath
heated to testing tempiraturs,

Check resistance® with an chmmaeter,

= Ses Specifications



13 - 631

1363 544 ADJUSTING THROTTLE
Iy I 0L e
{ } Check throttle switch,
V L There should be approximataly 0 ohm hetw.
conmactions 2 and 18 when throttle is closed.
With the throttle wide opan thare must be
approxmately 0 ohm between connections
3 and 18,
LL = ldie
VL = Full throtthn

301360

! Adjusting:

— Throttle Housing Remaowd -

Thera should be approximately 0 ohm batw,
connactions £ and 18 when throttle is closed.,
Adjust by loosening screws [1) and turming the
throttle switch.

Open throttle atter finishing adjustments —
resistance should rise immediataly to = ohms.
When releasing the throttle, the resistanece must
drop again to approximataly 0 ohm.




13- 634

1363 551 REMOVING AND INSTALLING
THROTTLE SWITCH

Remave throttle switch 13 54 030
Unscraw scraws (1).
Take off throttle switeh (2],

frestadia ey,
i Check code number (7).
Adjust throttle switch 13 63 544,

€ 0280120202

30 17 456

* See Specifications



13 64001

13 - 642

13 64 030 REMOVING AND INSTALLING
COLD START WALVE

Femaving and Installing;
Pull off plug (1),
Unscrew fuel lina (2},
Unseraw bolts.

Take off cold start valve,

Insallation
Check code number (1]*
Replace seal {2}

Chacking:

Unscrew cobd start valve on intake housing
Fuel line remains connected,

* See Spacifications

I3 30 o

it

i
30 13 452

611440

013 452

Checking — OME / E 28/

Unsoraw cold start valve on intake housing
Fuel line remains connected

Pull off fuel pump relay (1.

Bridge termmnals BY and 30 with Special Tool
613 060

Fuel pump runs,

Leak Test;
Check permissible leak ra®

Chelecing Fual Flow Rate and Spray Angle:
Hobd cold start valve in meassunng ghass

13 3 020,

Plug Jetromic test lead 61 1 440 on cold start
vilvn and connect with B + and B

Choclke Tuel flow rate® and spray angle (1%,

* See Specifications



13-643

1364501 REPLACING FUEL INJECTOR

Unscraw four mounting balts | 1) of injecton
pipa

Pissh up injection pipa until fual mjectors
hawn clisgred the guede on the mtaka manel abd

Pull e plug (1} on fuel ingector
Lift out retaner [2) and pull fuel injpcior out
of injection pipsa

|'|'|'|.r,'].r.|,i{r|'.ll'.l

Check O-nings (11, replacing of necassary
Chack code number (2]1°

FD = Manufacturing date

Check position of plastic washer (3)
Check color® of plug receptacie (5) or
injector guard (4}

Only coat Orings for installation with
vasaline or SAE S0/S5AE BO gesr lube

3013122

* Son Specifications



1263051 HEMOVING AND INSTALLING
09 C 327 F) TEMPERATURE
SWITCH

E 4

Unscrow scrivwg (1)

Unscrew screws (2] on lelt amd mghit sedes
Pull off rubbeer guard

Fold cover farward

Pull off plug 1)

Unscriew tomperatune switch
Frestaliarion.

Torque: max. 20 Nm (22 16 s,

frestallatian:
Chick code number [11* and switching
paint (2)",

2013633

Checking:

Conncel ohmmater (M 06) an temperature
swnitch,

Ohmmeter should display alout O ohm with
tamperature =< — 8% C {+ 187 F)

Ohmmetar should display about oo ghms withs
temperaturk == 47 £ 1399 F),

2013634 ® Sow Specilications



13- 704

1263060 REMOVING AND INSTALLING
459 ¢ (1132 F) TEMPERATURE
SWITCH

Pull aff plug (1),

Remove temporature switch.

Insrallation:

Tightening torque: max. 30 Nm (22 ft. lbs.),
Fill and bleed cooling system (Group 17)

fnstadiation.
Chirck code number {11* and switching point
(2.

ot i R |

Checking:

Connect ohmmeter (M 06) on temperature
switch.

Ohmmetar should display approximately 0 ohm
for temperature < 30% C ( Fl.

Ohmmetar should :Iimday;;gpmximataln,r ES
ohms for temperature > C{118° F).

s s1s - 5ee Specifications



121092

13 oo oo

13 00012

131094

13 003

13- 01

1300020 CHECKING ADAPTIVE PILOT
CONTROL
{Integrated in DME Contral Unit
Sinca 1985 Madels)

Testing Requirements:

Engine, oxygen sensor and catalytic convertar
hane operating temperature.

O=xygen sensor is hootied alectrically,

Unscrew scraews (1),

Mount exhaust tester 13 0 090 on exhaust
manifold with adapter 13 0 100

Connect BMW service 185t unit,

Remoave anti-tampar lock

Remove air cleaner with air flow sensor.

Drill hole in anti-tamper lock with Special Toal
131082,

Scraw Special Tool 13 1 094 in anti-tampar
lock,

Knock special tool with anti-tampar lock out
of air flow sensar with impact (1),

Install air cleaner with air flow sensor.

Run engine at idle speed.

Pull o and plug vacuum hose on fuel pressure

, regulator.

Oxygen sensor must regulate the GO level back
to nominal value® after o brief rise.
Oxygen sensar is okay,

* Sea nominal valug microfiche

Tighten air control screw in air flow sénsor
completely with Special Tool 13 1 100
richar mixture.

Run enging ot idle spesd - CO lovel will ba
reguiated back to nominal valua®,

Disgonnect oxygen sensor plug.

CO laval rises to approx. 2.0 % by voluma
Mote instantaneous actual value,

Stop engine,

Disconnect battery ground lead briefly.

This will cancel the value stored in memary of
DME control unit.

Start enging

If acwal CO leval value is considorably highar,
adaptive pilot control is working.

Connect vacuum hose igain,

Adjust CO level to nominal value® with Special
Tool 13 1 100.

Connect oxygen sensor.

Remaove exhaust tester

Remove and install air cleaner with air flow
SENI0r,

Insart rerw anti-tamper lock (1] in air flow
Sensor,

* Se2 nominal value microfiche



13 41002

1300060 CHECKING /[ ADJUSTING
ENGINE PERFORMANCE
(9,84 ... 9.85)

Requiramonts Tor All Adjustments:

Engine a1 oparating temperature, which means
oil temperature at least 60° C (1407 F),
Ignation timung and valve clearance okay.

Al glectric equipment switched off.

BMW sarvict tester connectid 1o instructions.
Routing checking and adjusting is not neces
sary - adaptive initiol control,

Following adjustments are only necessary lor
problem cases (troubleshooting),

1) Engine ldle Speed

Chack engine idle speed® *

Check idle speid contral valve, if naminal
value is not reached,

Check intake system for loaks

Nore:

There 15 no control screw for idle spasd
adjustmants.

2} CO Level Test (Basic Adjustment)

Disconnect oxygen sensor plug.

Stop control unit powsar supply briefly (this
stops oparation of the adaptive initial control
system).

Unserew plugs (1.

Connect Special Tools 13 0 090 and 13 0 100
on the exhaust manifold.

Check CO laval ot idle speed.

Remove anti-tamper lock — see 13 - 010,

** See Nominal Value Microfiche

Switch off sxtraction system for time of
IMRESLIFEng.

Makes sure that thine are no faults on the enging,
ignition or fual injéction systems {see trouble
shaating) belore carrecting the CQ level,
Remove end cap — sea 13 00 054,

Adjust CO level® with Special Tool 13 1 100
applied on control screw in air flow sensor,

Check adaptive initial control  see 13 00 020

* See Mominal Value Microfiche



1300064 ADJUSTING ENGINE IDLE
SPEED / CO TEST

Pull ol axygen sensor plug

Roguirements for All Adjustmants:
Engine ot oparating temperature, 18, ol
temperature ot least GOP C (1409 F).
Ignition timing and valve cleartance cormect
All gloctric equipmant switched off,

BMW sarvice st unit connidtiod (o
operating instructions.

Famove air cleanar with mre How sensor,
Dol hole in anti-tampeer [ock with Spacial Tool
1311092

11 Engine Idle Spaisd

Cheack angine idlo spaed®*.

11 spocifisd value s nat reached, check nlla
control valve [ 1) and idle speed regulation
control unit (2}, replacing il necessary
MNofe

There is no adjusting serow (or idie speasd
requlntion.

13 0D m2
2] CO Test: Scrow Spacial Tool 13 1 D594 i anti-tamper
Pull ol howe | 1) on solenaid (2). Ik
Do nat insert plugs in open connection 131094 Knock spacial tool and anti-tamper lock out
of sir flow sensar with impact (1)
Install air eleanss with air Hiow seniorn,
Run enging at idle spasd.
13 00013

Unscrisw bolts (1)

Conneet Spocial Tool 13 0 070 on axhaust
maniald with adapter 13 0 100,

Check idla spesd CO lavel® .

Adjust CO 1o speeified value® ® with Spacisl
Toaol 13 1 100,

Connact axygen sensor,

Ramove CO tester.

=* Saa Mominal Value Microfilm




13- 011
Remove air cloaner with air flow sensor

Insert new anti-tamper lock (1) 0 aic Mow
SENSOT
Imatall air clonner with air o s,

1300004

Connoct axygen sensar plug.




13-313

1331029 CHECKING FUEL DELIVERY
PRESSURE

Install pressure tester 13 3 DBJ with connect-
ing hose and t-adapter 13 3 D64 in fuel feed
line — in front of fual pressure regulator.
Plug fuel return hose with Special Tool
133010,

Pull off fuel pump relay (1],

Bridge tarminals 87 and 30 with Special Tool
61 3 050.

Check dalivery proassura®,

* Sea Specifications of Group 16

1331... CHECKING FUEL DELIVERY
RATE

Disconnect fual return hose and hold loose and
i measuring glass 13 3 020,

Pull off fuel pump relay (1)

Bridge terminsls 87 and 30 with Special Too!
61 2050,

Check delivery rate®,

’ 13 31010

* Se¢ Specifications of Group 16



13-319

1331030 REMOVING AND INSTALLING Loosen hosa clamp (1) on fuel filter and pull off
FUEL PUMP fual hoso.
Remowe rubber ring {2}
Push back protective caps (1], Instailarion:

Check direction of flow ~ 1IN and OUT are
marked on filters
Do not usa o squeeze-hose clamp

Unscraw nuts (2 and 3) and take of | wires.

Th 13 O

Loosen hose clamp {1} on fusl pump and pull
ofl fual hosa.
Pull off rubbér ring (3).

Pinch suction hose | 1) and pressure hose (2)
with Special Tool 13 3 010,

Loosen hose clamps {3) and pull off hoses
Note:

Do not use squeeze-hosa clamps on prassura
hose

2 = Code number*

P RR RO

Unscraw bole (1) and nuts (2), Irsnliation
Take off fuel pump with Tilter Chack code aumber (15",

2013 311
Unscrew bolt {1} and take off clamp.

* See Specilications

X8 13 5s



13-324

1332052 REMOVING AND INSTALLING
FUEL FILTER

See “Ramoving and Installing Fuel Pump’’ -
13 31 030,

Trastalfation;
Check direction of Tlow (arrow],

Q013321



1347000 REMOVING AND INSTALLING
IDLE CONTROL VALVE

Loosen hose clamps (1 and 2).
Ramowe air hose (3],

Pull ofi plug {1).

Loosen hose clamps |2 and 3} and pull off
hoses.

Unscriw nut (4) and takeoff idle control
valve (5].

ITnstallation:

Check code number®,

Chack rubber mount (1) for eracks or damage,
replacing if necessary,

Check idie speed®.

Checking ldle Control Valve:

Apply battery voltage® on idle control valve.
Idie control vilve should close and be tight,
Idle control valve should be open without

voltige supply.

* Seo Specifications and
MNominal Value Microfiche



1340 002

13 41 003

1B —-413

1341000 REMOVING AND INSTALLING
IDLE CONTROL VALVE
{Since 1985 Models)

Pull off plug (1)

Dsconnect rotaiming strap (2],

Pull off wle control valve on hoses and
FOMTOE,

lesrallstican
Check code number {1}7.
Chock il spaid *

Nore:

Whethar or not the idle eontral valva s
running can be felt by taking hold of valva
with & hand {eycled power supply).

Mechanical Tast:

The rotating piston (1) in the wdie control viave
must move when turning the idle control valve
suddenly,

* Sow Specifications and
MNominal Valus Microfiche

13 41 D05

Electric Test:

Muasura resistance batween terminals {1 and 3.
Maminal value: approx. 40 ohms

Muasura risistance betweon terminals (2 and 1)
or (2 and 3}

Nominal value: each approx. 20 ohms

Dynamic Tast:

Remove idie control valw.

Plug remains connected.

Open rotating piston (1) completely, or close.
Turn on gnition.

Rotating piston must take on a pasition of
apprax, 50 % the cross section optming and
stay there



13-414

Testing Procedures for Idie Spead Surging and
Idle Speed of £ 750 rpm, But Parfect (Check-
ed| Idie Control Valve:

Requirements;

Engine ot operating temparature.

Mo leak in intake system.

Idle speed CO level® correct.

All equipment {lights, air conditionar, ate, )
switched off,

BMW service test umit or digital tester
connected.

Thare is no oil dilution,

il dilution = gasoling in ¢nging oil; possible in
cold season of year and when car operated
chiefly 1n stop-and-go traffic.

Connsct universal adapier between DME
control unit and onging wire harness.
Connect plug chambers |2/3/5) with sach
other {idle and full load contacts closed).
Rumn engine ot wdie speed.

Procood with troublashoating, if idle spesd i
= 750 rpm (fault is not within the idle regula-
tian system).

* Sze Nominal Value Microfilm

I the wdle speed is £ 750 rpm, the throttle
valve basic setting must be changed.
Loosen nut (1),

Adjust connecting plate (2] with stop (3}
{enging running) until the dle speed is 8OO
50 rpm.

Nore:

If the fault 15 not eliminated after adjusting the throttle valve, the throttie valve must be returned
back to its onginal setting.

Cars with Active Carbon Filter Venting (US £ J):

There must nat be vacuum in hase (4} at idle speed in spite of possible adjusted throttie valve

-~ ghotk.




13-418

0.5 BLBR Conn. transm. P

05 BLGE Conn. transm, N

0.5 BLWS  Air conditioner

0.5 BLGN Air temp, switch

i 11 05 BRRT DME contr. unit {pin 13}
¥ 12 05 BRBEL DME contr. unit (pin 2]

B
‘81 m 9

1347070 REMOVING AND INSTALLING Multiple Pin Plug Connections:
CONTROL UNIT FOR IDLE o N
CONTROL VALVE L\2 {) : 41) No. mm? Color  Connection To
Open glove box ~ ¥ i e 1 05 BLRT Idle control valve A
Y - : 2 05 GNGE  Terminal 15
Pull out pins (1) of both retaining straps, 4 T .t. 1_ | "1; 3 | 1 10 GN DME contr, unit (pin 8)
S e 4 05 BR Terminal 31
5 05 BLSW  idle control valve B
/ 6 05 Ws Temp.switch 459C/1132F
7
8
8
10

Ke}
e
3 (@

—

Disconnect cover (1),

o
o
a7

‘©

Wire Colors:

BL = Blue
BR =Brown
GE = Yellow
GN = Green
RT = Red
5W = Black
W5 = White

.

Irr'f

Unscrew both screws on left and right 783 0G0
sides of control umit,

Unseraw nuts (1).

Pull off multiple pin plug (2],
Remove control unit,
Instalfation:

Check code number (3)°.
Check idle spaind® .

* See Specifications and
Hominal Value Microfiche




23 13 010

; -
23 13 0

FE 13 51008

78 13 51001

B~ 212

1351 200 REMOWVING AND INSTALLING
FUEL PRESSURE REGULATOR

Disconnect air hase (1) and fuel hose (2],

Unserew bolts (1],
Remoave fual pressure regulator

Ffrg el atior.
Check seal {1], replacing if necessary,

fngrallation.
Check code numbear (1),
12 = Manufacturing data

* Seo Specifications

Checking:

Install pressure tester 13 3 060 with connecting
hose and t-adapter 13 3 064 in the fuel feed hine
— in front of fuel pressure regulator

Pull off fusl pump relay (1).

Bridge terminals 87 and 30 with Special Tool
613 050.

Check fual injection préssure®

* Sep Specifications
and Nominal Value Microfiche



23 11 034

13 - 524

1354 030 REMOVING AND INSTALLING
THROTTLE HOUSING

Disconnect cables (1 ... 3).

1 = Automatic transmission

2 = Accelerator pedal

3 = Cruise control motor
Installation:

Adjust cables — sea Groups 24/35/65

Loosen hose clamp (1) and push back hose (2],
Pull off plug (3] on throttle switeh,

Unscrew screws (1 ... 4),
Take off throttle housing,
5 = Gasket

Tnstallation:
Replace gasket (1),

b

Unscrew seraws (1 and 2}

Take ofl throttle switeh,
Installatign:

Adjust throttle switch 13 63 544,
Connect vacuum hoses again,
Chuock enginag idle speed® and CO*

* See Mominal Value Microfiche
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1354 051 REPLACING THROTTLE SHAFT
RETURN SPRINGS
- Throttle Housing Remoyed —

Unserew nut {1).

Pull off lever (2) with shim and spring.
Trnportaeit!

Be careful net to turn the attached throttle
switch bayond the permissible gap angle whan
unscrewing the nut,

Installation:

Lise spacer batween lever (2] and housing,
Preload return spring with approx. 1/2 turn.

Unscraw nut (1),

Femove retainer (21,

Take off connector [3).

tmportant!

Watch out for shims (4) on both sides of the
connector.

731 13 058

Basic Throttie Valve Adjustment:

Adjustments are only necessary aftér repairing.
Loosen screw (1),

Adjust connector (2] with stop (3) until thare
is slight clearance between housing and throttle
walve,

Disconnect connecting rod (1),

733 13 UTh

Remove lever (1) with plastic sleave (2} and
spring (3).

Caution!

Strong spring force.

Irstallagion;

Preload spring with about 1/2 tum,

3 _.':\L‘- 743 13 BS7



1361014

13-613

1361000 REMOVING AND INSTALLING
CONTROL UNIT

Opan glove bhox.
Pull out pins (1) of both retaining straps,

Unacrew trim paneal,

Press back retainer (1) and pull off plug (2).

Unseraw four mounting screws and take off
control unit.

Connect plugs according to wiring disgram.

fristallation.
Check code number { 11* and manufacturing
date {2]*,

—%_ 101361

* Sea Specifications + Nom, Value Microfiche



L

13 'EZ.J 1362 000 REMOVING AND INSTALLING
AIR FLOW SENSOR

Remove and install ar cleaner

Take air low sansor off of air cleaner,

Unscrew silent mounts (1 - 3] on air Tlow
SENSGT

Check silent mounts, replacing if nocessary

30 10 62D

Trestaliation

Check code number (1}* and manufacturing
date (2)°.

Chack engine idle speed” and idle speed CO*
Check ar Tlow sensor®.

* See Specifications and
J0 13624 nominal value microfilm
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13620650 REMOVING AND INSTALLING/
CHECKING TEMPERATURE
TIME SWITCH

The temparature time switch regulates the open
time of the cold start valva, depanding on tha
coolant tempearatura.

The apan tima (&g, B sec.) and swiching-of
wmparature (e.g. + 359 C/ 95° F) are stamped
on the hexagon,

P ENREL]

Remaving and Installing:
Pull aff plug (1).
Unscraw temparaturd timae switch, 2

fostallation
1y
|
e, = |||

Tightening torque”,

F |
3 036

* Sea Spacifications

1362047

1362043

fastallation

Check code number (1)*.

Replaca seal (2)

FD = Manufacturing date

Fill and blged cooling systam {Group 17).

Checking:

Connect Jetromic test fead 61 1 440,

Check nominal value™ with ohmmater,

To check the entire temparature range, removie
and place temperature sansor ina watier bath
heated 1o testing temparature,

Check ressstance® with an chmmatar.

* Seo Specifications



3013625

13 -

REMOWING AND INSTALLING/
CHECKING COOLANT
TEMPERATURE SENSOR

13 62 531

Tha temparniiun Sensor miEsures sging tem
porature and sends this information to tha
control unit in the lorm of & resistance vialue,
The resistance value drops as tamperaturs
riwas (NTC).

1 = Plug connaction

2 = Housing

3= NTC resistor

Remaoving and Installing:
Pull ot plug |1}

Uinscrew TEMpasaiung sensor
Inztallation:

Tightening torgua”

* Sea Specilications

629

13 62060

13 62062

fnstallatan

Chick code numbsar {1}°.

Replace saal (2)

FO = Manufncturing dato

Fill and bleed cooling system (Group 17,

Chacking:

Connect Jetronic tist lead 61 1 440

Check nominal value® with ohmmater.

To check the antire emparature range, removs
and place wmparature sensor in a water bath
heated to testing temperature.

Check resistance with an ohmmaeter®,

* Sme Spacifications



301a6N

26 13 63003

13-632

1363 544 ADJUSTING THROTTLE
SWITCH

Chock throtile switch,

There should be sppraximately O ohm
betwesn connections 2 and 18 with a closed
throttle walve,

There shauld be approximataly 0 ohm
berween connections 3 and 18 with the
throttle valve wide opan.

LL = ldle speed
VL = Full load

Adjusting:

There should be approximately O ohm
betwsan connections 2 and 18 with a closed
throttle valva.

Adjust by loosening screws (1] and turming
the throttle switch,

Opean throttle valve after linishing the
adjustment — resistance must rise immediate-
Iy to e ohms

The resistance should drop back 1o apprax.
0 ohm after releasing the throttle valve.

Adjusting ldle Spaed Switch:

Pull off rubber protective cip.

Pull off plugs (1 and 2],

Connact chmmeter on plug connections,
Loosan serews (4 and 3|,

Move switch until ohmmeter displays approx.

0 ohm,

Tighten screws (4 and 3).

Operating the throttle valve must cause the
idle spédd switeh to switeh immediately and
have a rosistance of approx. oo ohms.

Checking/ Adjusting Throttle Potentiometer
Pull aff multiple-pin plug on transmission
control umt

Connpct test sdapter with test lasd batwoon
control umnit and Svice harmiess

Turn an ignition

Accilarator pedal in Tull load position as well
a3 kickdown

Tramamisgon Contral Doit:

Measure and note powar supply valus batween termanaly 9 (4] and 6 (-]

Maoasura and note powar supply value between terminals 7 (4] and 6 (-]

The adjusting voltage should be 0,22 & 0,04 V less than the power supply voltage value.

Adjusting;
Correct by loosaning screwes (2] ol throttie

j meter

i
i
-
o

L
L

i

1363007

- Checking Potentionstir:
This voltagd on the 1Bt point of the polentiomater must rise hingar up 10 the adjpusting value
when opening the throttle valve from the idle stop to the full load stop.

-~ The throtue valve lever must baar on tha full load stop when the accelerator pedal is floored
{ineluding kickdown),

potentiomater and turning the throttle potentio



13635561 REMOVING AND INSTALLING

THROTTLE SWITCH

Pull aff multiple pen plug {3)
Linscrow scrows

Ramowva throttle switch (2]

irgfatiation
Chick code number (1)
Adjust throtthe switch 13 63 544

B 010120102

30 1) 458

* Beo Specifications



13 G400

13 - 644

1364 030 REMOVING AND INSTALLING
COLD START VALVE

Aemoving and Installing
Pull oft plug 1 1)
Unseriswe Tuel line 1)
Uinsorew bolis

Take ofl cald wtan valve

Preataltiatior
Chiock code nambier (1"
Raplace weal (2}

Chadking

Unscraw cold start valve an intake husing
Fuil ling remaind conmes ted

* Soe Spocifications

& anomn

a0 15 453

Chacking - DME / E 28/

Unsorew cold start valve on intake houwsing
Fuel ling reman: connacted

Pum off fusl pump relay (1}

Bridge terminals B7 and 30 with Special Tool
61 3 050,

Fuibs poussnigs rams

Leak Test:
Check permussible leak rate®

Chekemng Fuel Flow Rate and Spray Angle:
Hold cold start valve in measurimg gliss
133020

Plug Jetromic test lead 61 1 440 on cold start
valve and connect with B + and B

Check fuel flow rate® and spray angle (1) %

* See Specifications
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1364 501 REPLACING OME FUEL
INJECTOR

Unscrow four scréws on mjection tulbe
Irstaliation
Mount ground wine with serew (1),

‘-‘? ™ 733 11 060

Push wp ingection tube [1) unil Tuel njectors
have cleared the guide in the intake manifold

Pull aff plug {1}
Lift owt retasner (2] and remowe fuel injector

733 13 066

Ingtallation.

Chack O-rings {1}, replacing if necessary
Check code number (2]

FD = Manufacturing date.

Check position of plastic washaor [3).
Check color® of plug receptacle {5) or
injector guard (4).

Only coat Orings for installation with
vasaling or SAE 90/SAE 80 gear luba.

3013122 -+ See Specifications
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1263061 REMOVING AND INSTALLING
07 C(32° F) TEMPERATURE
SWITEH

Pudl of f plug (1]
Limerow tirrraprer et swslch
Frespaliad v

Tghtening torqua: max. 30 Nm 122 T b}

Tergtadiaateipy
Check code numbier {1]" and switching pomt
2}*.

1263060 REMOVING AND INSTALLING
A5 G (1139 F) TEMPERATUHE
SVITCEH

Pull cat gl 170

Ramaove tompesature vaatch

Frradanllabicn

Tightemnng torguae: max, 20 Nm (22 fr s )

Fill and blesd conling vystem (Group 17)

fresddrtdalicrn
Check codi ruimlser (11 and swtching et
2"

Chacking:
Connect ohmmeater {M 06) on temperaturs
switch
Ohmmeter should display spproximately
,_.._T__ﬂ'- 0 ohm for tomperatu BPC(+ 18° F)
r Otmmiater should display spproxmataly
i j... « ohims for temperature - 4% C (399 F)
L
LI,

JoriG6le

Checking:
Connoct almmaetar (M 06) on temperature
switch.
—r Fu\ Ohmmater should duplay approximately 0 ohm
R ‘Ar' tor temperature < 309 C (867 F)

Ohmmeter should displey approximately =
ohms for temperature = 48°% C (1187 F)

o
L

L4
=

2 - FO G4 .
* San Specilications Sea Spacilications



1B -170

DESCHIPTION

T timrs will by vacowm i bose (4) Foom pacrtal load on (eot at adle spesd)

A thvarmg vadwe switelies tha saouum through to the Hgshing aie control viabve o from s
coalant tmporaturn ol A67 ¢ 1115% Fi

Withy vacuim supply the Theshung s control valve swoitéhaes and the active carbion Bilbar o
Thunshioed wiith Trishy owr ehapweriding an LPRCITL] e L ET T L VT

16

ACTIVE CARBON FILTER VENT — HOSE ROUTING AND COMPONENTS

1 = Therma valve; tightening torgue max. 15 N (17 frlbs )
opens & 43° 3% C (109 * 5% F) — opens with nsimg lemperatur
wwitehing temperature
closes £ 33 - 3°C (31 ' 57 F)
2 = Flushing awr control valve
3 = Hose to active carbon hilter
4 = Hose 1o throttle housing

b = Check walva

Cannactions on thermo valve mus! not be miced up
center connection for throttle howsing
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TROUBLESHOOTING ELECTRONIC IDLE CONTROL (YD)

Tasting Roquiremints:

Battery charged — battery voltage at least 11.5 volts,

Compaonents must have ambient temperatura (23 ¢+ 82 C /73 - 99 F),

Specified multimeter functions (for example, M 01] refer to the BMW SERVICE TEST.

Testing Iz performed on the disconnected control unit plug for electronic idle control,

The following test procedures do not consider outside effects on the electronic idle control system.

1.) Cheeking Power Supply and Ground of Idie Control Uinit:

Connect voltmeter (M 01) between term. 2 and no s Chick green/yellow wire for breaks with
car ground paint, ohmmetar (M 06} — see winng diagram.
Turn on ignitian, Eliminate brooks,

Voltmeter displaying at least 8 volts?

YEs
1

Connect voltmeter (M 01) between term, 2 andd —_ 1o s Check brown wire for breaks with ohmmetor

tarm, 4. (M 08) — sa0 wiring dingriam.

Turn on ignitian, Eliminate breaks,

Voltmeter displaying at laast 9 volts?

s

3
Power supply and grou qd of idle control unit are
okay!



13— 81

2, Checking Speed Signal and ldie Speed Signal lor Idle Speed Control Unn

a) Speed Signal

Terminal 3 must hawe “termenal 1 signal™
with the anging running.

bl ldie Speed Signal

Connect ohmmaeter (M 08) between — . no s Adjust or replace throttle switch.
terminals dand T2, Adjust cable,

Is voltmetsr displaying at'least 8 volts?

MNominal value: D ohm.

]
Depress acoalorator pedal saveral centl — . no — s Adjust or roplusce throttle switch.
METRrs. Adjust cabla.

15 voltmeter displaying approximately

0 volt?

1
Idla speed signal for idle speed control
unit is okay!
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3.} Checking Idle Valve

Pull off plug on idle valve, e M0 i Rl il valin,

Connect Jetronic test leads 61 1 440 on idie valve Check code numbor® and color code®,
and ohmmeter (M 06).

Ohmmeter displaying 9 to 10 ohms with com-

pongnt temperature of 23 ¢ 69 C (73 « 99 F)}?

you

Connect Jetronic test leads 61 1 440 between =——- no —aCheck flow in both wires (from control unit to

idle valve, wire plug and ammetar (M 03). idle walva] with ohmmater (MD6) according 1o
Run engine having oparting temperature® * at wiring diagram
idle spead. Eliminate any bronks,
Ammeter displaying a value batwean 400 and Raplace control unit, il there are no braaks.
500 mAY Check code numbar® and color code®,

yos

Run engine having operating temperature® ® at no s Aeplace jdie valve,

idle spoad. Chack code number® and color code®.
Pull off wire plug on idle valve.

Engine idle speed should rise to approx. 2,000

rpm.
Does spaed rse?
Yes
L
Connact wire plug on idle valve, —_— 0 —a= Rephice idle valve.
Daoes engine speed drop to nominal value? Check code number® and color code®
yes
T
Idile valve is okay!

* Son Specilications
** Engine oil temperature at least 50% C (140° F)



4.) Chegking Pariphery for Air Conditioner Speed fenpanerame !
After solecting a driving range [cars with automatic transmission] thare will

always anly be rogulation of the nominal idle speed = 700 « 50 rpm
{priority circuit),

Connect voltmeter (M 01) botwean torm. 4 and N0 g Chock blunfwhite wire for broaks with
term. 9, ohmmeter (W 06),

Turn on ignition, Eliminate broaks,

Turn op air conditioner.

Voltmeter displaying at feast 8 volts?




5.] Checking Periphary for Warm-up Speed

a) Coolant Temperature Switch

Connect voltmater (M 01) between torm. 2 and N0 —w Connect ohmmeter (M 06} on “white wire™ plig no —a= Replace tomperature switch 462 G (113% FL

term. 6. connection on temparature switch 4587 © (1137 F) Check coda numbne®.
Turn on ignition. and ear ground paint.
Valtmeter displaying at least 0 volts lor a Ohmmater displaying at least 100 k-ohms for a
coolant temperature of = 30° C (86° F)7 coolant temperaturs of < 309 C (869 F)?
yes yin

Connect voltmeter (M 01) between term. 2 and

10— Chock white wire 1o temperature switch 45° ¢

term. 6. 1113% F) for breaks and eliminate,
Turn on ignition, Check tightness and contact of plug comacts on
Valtmeter displaying at Izast 9 volts for o temperature switch 46% C (113° F).
coolant temperature of = 48° € (118° F)? Wire and plug contacts okay?
e
Connect ohmmeter (M 06) on “white wire” plug — 10— Aoplace temperature switch 452 C (113 F),
cannection on lemperature switch 45° € (113° F) Check code number®;

and car ground point,
Ohmmeter displaying approximately 0" ohm
for conlant temperature = 48°9°C (118% Fj7?

* Soo Specifications
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b} Air Temperature Switch

Connect voltmeter (M 01) batween term. 4 and

N0 —ge Connect chmmeter (M 06) between term, 2 and 0 —pe Eliminate wire breaks.

term, 10, term, 10,
Voltmeter displaying ot least 9 volts for an air Pull aff both wire plugs on air temperature switch
temparaturs < — 8% C {+ 189 F1? and connect.

Ohmmater displaying approximataly 0" ahm?

Vs
Y
Connect ahmmeter (M 06) on both plug connec- NGO = Roplace air temparature switch,
tions of air temparature switch,
Ohmmeter displaying approximataly "0 ohm
for an air tomperature < — 82 C (+ 18% F)?

¥
Connact voltmeter {M 07} batween term. 4 and — no —s Connect chmmeter (M 06) on both plug connoc: no —aRoploce mr temparaturs switch

term, 10, tions of air temperature switch,
Yoltmeter displaying approximately "0 vaolt for Chmmeter daplaying at least 100 k-obms for
an air tamperature = + 42 C [+ 390 F)7 an air temperature = + 47 C [+ 399 F)7

yes

Air temperature switch it okay!
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6.} Priority Circuit

[Car with automatic transmission}

Connect voltmeter (M 01) between term, 4 and
term. 8.

Turn.on ignition,

Move selector lever on automatic transmission
to P,

Woltmeter displaying at least 9 volts?

— N0 — Check blua/brown wire lor hreaks with ohmmetor
(M D6} and aliminate breaks.
Check salector lover switch, replacing i necessary,

[Car with manual transmissian)

Connect voltmeter (M 01} betwaen term. 4 and
term, 7.

Turn on gnition,

WVoltmeter displaying at least 9 vols?

— no—a Eliminate breaks in blus/yellow wires {from
terminal 7 to terminal 2).

{rengnirrtarit ¥
Aftorselacting a driving range {cars with automatic transmissibn) thero
will always anly be reguintion of the pominal idle speed = 700 @ 5O rpm,



1) Cald angine does not start {oil tamp. & 20° C / 68° F)

13 — 900

2) Emﬂﬂm. but stops again TROUBLESHOOTING FUEL INJECTION
3) Cold enging hard to start (oil temp. & 20° C / 687 F) R ]
4) Warm engine dees not start [oil temp, £ 60° C / 1409 F) = See spplicstion information on naxt pegs.
: 0o
1] ?@_q:mmhrd to start [oil temp. £ 807 C / 1409 F) Testing Requirements:
&) Erratic idling during warm-up phase Engine in perfect running condition [timing, compression, ol
71 Idlg speed not correct earbon doposits, ete.).
B} Splashing in intoke Starting system in perfect condition (battery voltoge, starter,
8) Hasitati i larati ignition lock, atc.).
"Tai"igm!' j ml:::: Correct Tuel in tank (octane rating, loaded funtesded, dirt, o1c ).
, - Connections and plugs correct according to the wining diagram,
11) Hesitation while coasting Sea enging electronics troubleshooting in Group 12 far otha
12) Misfiring at constant angine spaad test points.
13] Poor acceleration/final power output
14} ign too high
16 CO/HEC yalyes not corract
1|2|3|asa|5 |67 |8|9|/0o("1|12|13|1|15116 (17 |18 19|20 Test Position Job No. Page
X X | x X X x| % 1 | Fusl pressure (injection pressurel 13 51200
i X ® X X 2 | Fusl pressurs (pump prossural 13 31029 i
x P ¥ X ;L | Fuel pressure reguiator _ 1351 200
i - -3 . o A
X | X X | x X | x X%l X% | X 6 | Fual injoctor 13 84 501 o
X X X | X 7 | Cold start valve 1364030 000000
a
.3 ix 1 1 | 9 | Tomparature tima switch 1362080 .
X x| X 10 | Coolant tEMpHETAtUTe Hensor 13 62 531
11
X = 0 12 | Throttle switch 13 63 bad
b 13
X | X X | 14 { Throttle housing 13 54 051
X ® i 15 | Throttly positioner 13 54 130
0 X X | x AL X | 16 fmuﬂmﬁlﬂﬂiml.ﬁmm 13 61 900
X X X% 17 1 Air flow sensor 13 62 000
18
19 S
b | 20 | Temperature switch {idle control) L
21
X 22 | Electric idle control valve 1241 000 o
X 23 | control unit [idle control) 1341010
24
25
26
27 - -
X X 28 | Fuel pump relay/master mlay N
® X X 29 | Dxygen sensor == Group 11
30




13 = 901

TEST POSITIONS FOR FUEL INJECTION TROUBLESHOOTING CHART

Note:
Thase points have been compiled in view of the greatest probability, so that it i quite possible to have to perform additional tests depending on cifgumstancs

The testing instructions refer to the "BMW service tester’’, e.g. angine test, test step 05 (P 05 or multimeter functions (M},
See oparating instructions of the BMW service 1ester for connections.

Test Positions 1, 2 and 3 — FUEL PRESSURE
a) No Pressure

Chack elactric fuel pump ¢ —————# Pump noil ——————= Check fuse in powsr distnbutor. = Chisck wires (M 061** if Tuse i+ blawn,
crank gnging with starter, running
Bump running. Measure fusl pump power consumption
M 031",
| |
Cheglk pressure — see 13 31 029 Crank engine with starter and Pullpff fusl pump rolay,
in Group 13. chieck voltage fapprox, 12 V) Bricige terminals 20 and 87 with Special
on connections of electric fual Tool 61 3060, -
pump (M 01} ~ Fusl pump runs.

Chack control lead ** [term, 85 —
ground on control unit/term, 86 -
approx. 12 V' via reloy term, B7),
Crank engine with stirter for this test,
Check routing and flow of fuel Elactric fual pump defective — Roplace relwy, of nocessary.
lines, replace, see 13 31 030 in Gr, 13. = Fusl pump does not run,
Check wires®* to Tuel pump,

* See Specifications
** Soa Wiring Diagram
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bl Fusl Prassure Too High

Vacuum hose to or on prassure regulator _, Check fusl return line — routing, flow, e Prassurn rogulntor defectes — replace,
leaking or bant. e 1351 200 in Group 13

¢} Fuel Pressure Too Low

Check fuel feed line — routing and —___g.  Check flow in fuel tilter s Check filter scroan on luel mtaks,
flow. eleaning if nacessary — wea 16 12 000
in Group 16

Check prossure regulator, replacing if
necessary — see' 13 51 200 in Group
13.

* See Specifications
** See Winng Disaram
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Tast Position 6 — FUEL INJEGTORS

Start engine, = Chaotck wire harnms® * and reloy 2 or

Feel lifting mavement ol noedle valves fuel pump relay

on fuel injectors with fingers. Power supply is via relay 2 or fusl
pump relay tacm, BY (general systom
voltage).

Ground from term. 12, 14, 156 and 24
differs depanding on control unit.

Check code number® and color code®. ——————— Roplace fuel injoctars) — s 13 64 501

Check resistanca® of fusl injectors with —————a=  Raoplace fusl injector(s) — seo 13 64 601
BMW service tester (M 06).
{L-Jetronie Test Swep 05)

Leakaga®. = Roplace fuel injector(s) — see 13 64 501

* Swe Specifications
** Son Wiring Dia gram
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Test Position 7 — COLD START VALVE

Chack code numbaer® s Replaca cold start valve,
Check resistance” .

1
Power supply* * via term. 50 (greates
than 9 volts while starting).

Ground supplg' * vin temparatura Limo
switch {and 09 C / 329 F temp. switch).

]
Remove cold start valve (fuel ling s Replace cold start valve,
ramains connected).

Plug Jetronic test lesd 61 1 440 on

cold start valve and connect with

B+orB -

Hold cold start valve in measuring ghiss

133020,

Operate electric fuel pump.

Cold start valve ajocting fuel?

Spray angle* and flow rato® okay?

Pull off Jetrome test lead 61 1 440 on ——a= Roplace cold start valve,
cold start valve while electric fuel pump

is still running.

Cold start valva must stop fuel flow.

Does cold start valve stop fuel flow?

Loak Test: o RAeplace cold start valve,
A leak rate® of max. 0.3 cc per minute

is permissible with electric fuel pump

running and Jetronic test lead

61 1 440 disconnected,

* See Specifications
** So# Wiring Diagram



Test Position 9 - TEMPERATURE TIME SWITCH

Check code number”, —_— e Replacg temperature tima switch
Check plugs for tight (it and good contact. Rapair plug contacts.
Check/correct coolant level — see Gr. 17

(air bulsbles)

Check resistoncs values® . ——— Faplace Wemperature ime swilch.

Sen nominal value tabla
If necessary, heat water bath to testing
temperature.

Chack wirgs® ",

NOMINAL VALUE TABLE
Varsion Tamperatung Resistance Maasurod in Ohims
Balow  Above Botweon
oy o Torm, G and | Tarm, W dnd
Ground Ground
{Housing) [Housing]
1 CH + 10 50 .70 0
+ 20 60 ... 70 L)
IWCB 1] 25 .. 40 0
] 60 ... B0 100 ... 200
I_/ECI12 + 30 25..80 0
A0 60 ... 100 200 .., 400

* See Specifications
** See Wiring Diagram
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Tust Position 10 = COOLANT TEMPERATURE SENSOR

Check code number® . = Heplaca coolant temperature sansor,
Check for tight it, good contact Repair plug contact,

of plug connections and correct

leval of coolant — sep Gr. 17

{air bublblas),

T
Check resistance values® —————————= Replace coolant temperatur sansor,

{if nacessary, heat to testing
temperatlure in 8 watér bath).

i
Check wire®*®,

* Sea Specilications

** Sae Wirina Dinnram
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Tost Position 12 -~ THROTTLE VALVE SWITCH

Check code numbar* —_— = Replace throttle valve switch,
Check switching points — se¢ 13 63 544 Adjust throttle valve switch,
Check connactions and wires®®.

Tast Position 13~ THROTTLE VALVE POTENTIOMETER

Check tightness of throttle valve
potentiomater,

Check contacts of plug.

Check wires 1o wiring disgram.

Check adjustment of throttie valve
potentomater - e 13 63 544,

* Soe Specifications
** Sae Wiring Diagram
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Test Position 14 — THROTTLE HOUSING

Chack throttle cable adjustment, _________ See Groups 24 / 35/ 65,
Check full losd position,

Eliminate leaks if applicable.

Check movement of throttle.

Check basic setting of throttle. o See 1354 051,
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Test Position 16 — CONTROL UNIT

Check code number® and manufacturing —————_p. Replace control unin, if necessary.
date®.

Chack control umit plug for tight fit,

Chack contacts of plug pins.

Check tied back plug connections on wire
harness close to the control unit plug to
tha wiring diagram,

Check power supply®* and ground**
{with L-Jetronic check contral unit test
program; not with DME]

* Sea Specifications
** See Wiring Diagram



Test Step 17 — AIR FLOW SENSOR

Check cods number* and manufagturing date® o Heplace air flow sensor.

Check tightness of plug contacts.
Check movement and swinging range of sensor
plate.

Electne Test:

Check air flow sensor with universal test adopter . Replace air flow sensor.

and wire hirnass connection (35 pinsi,
Tast values®,

* Son Specilications
** Sea Wiring Diagram

B-9M



16 Fuel tank and lines

16 11 030
031
120
16 12 002
010
1612 ...

Fuel tank — remove and iNSTAIL ..........oovviiiiiiiiiimsessirrrrrsssesssessmmssrsrarasssnsssassirisansssressnmnns
L E oo T A G e e oo A A S

Expansion tank — remove and install .

Fuel intake (level transmitter) — remove .'am:l lnstall or replace

Charcoal canister — replace .. T SRS
Fuel intake / level transmltter - checklng

. 16-

16-

o 16-

16-

wonnee 1B=
v 16-
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16 11030 REMOVING AND INSTALLING
FUEL TANK

Empty fuel tank with a scavenging pump® *
or unscrow driain plug if necessary

Caution!

Conform with safety regulations when deain
ing and filling fuel tonk

Instalfatian.

Tightaning torque®.

Pull off cover (1]
Loosan hose clamps and puli off vant lines

Remowve trunk mat.

Unserew cover (1),

Pull aff plugs (2 and 3)

Loosen hose clamps 14 amnd 5) and pull off
fuel linos,

festallation,

Use naw hose clamps.

Disconneat rubbor suspansion ring of mutfler
assembly .

* Ses Specifications
**® Source: HWB

Pravent final mulfler from falling down (wira}
Unscraw bolt (1),

Unserew tank mounting bolt (2).

Tostaliztian;

Tightening torgue®

Prevent Tuel tank from falling down,
Cut straps (1).

Unserew balts (2 and 3}

Remove fuel tank.

Installation:

Tightening torgue®,

* Sea Spocifications
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1611031 REPLACING FUEL TANK

Removing and installing fuel tank 16 11 030,
Unscrewe nuts ancd pull out fuel level trins-
mitier

Instaflation:

Roplace gasket (1],

Unscrew bolts,

Pull aut fuelintake
Installation:

Replace gasket (2] if nocassary,

Install liners (1),
Seraw on guard (2]

k!

TG 10
-

Unscrew and transfer bolts (1) for heat shield
2.




1611120 AEMOVING AND INSTALLING
EXPANSION TAMEK

Ramaova trim panals in trunk.

428 16176

Unscrew bolts (1] and pull off lines.
festallation,
* Use nirw hose elamps.



EN TR
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16 12 002 REMOVING AND INSTALLING/ Unscraw scrows

REPLACING FUEL INTAKE Pull out fuel intake,
[LEVEL TRANSMITTER)

I Tuel tank is full, drain soma of gasoline with
o scavenging pump®® or through drain plug
opening, il necessary.

Cautian!

Conform with safety regulations

133 16 008
Ramove trunk mat,
Unscraw covar (1).
Pull off plugs (2 and 3).
Loosen hose clamps (4 and 5) and pull ol fuel
linaes,
Installation
Use new hose clamps

frigtaltation,
Clean filter scroan (f necessary
Replace gasket (9),

Unscrew nuts and pull out level transmitter
Tnstallation
Roeplace gasket

I replocing fuel level transmottar, remove
transportation guard (8],

** Sourco: HWB
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1612010 REPLACING CHARCOAL
CANISTER

Loosen hese clamp (1) and pull off lines.
Unscrow balt | 2]

Pull out camster,

Trsrallation:

User new hose clamp,

CHECKING FUEL LEVEL
TRANSMITTER AND FUEL
TRANSFER PUMP

1612...

Connect chimmeter (M 06} of BMW service
iest unit on terminals G and 31,

Swing fual level transmittor slowly,
Measure resistance with float positioned at
EMPTY and FULL.

Resistance value must change continuously
while moving the float.

* Soo Specilications

16-5

JEW I

733 10 OOE

Thare fhust be connection hatweon W and 31
in float position EMPTY,

Electric power is supplied to the fuel transfer
pump via tha fued pump relay (relay 1) — see
enging electrical equipmaent wiring disgram,
Check by measuring power input® and
delivery pressura®,

* See Specifications



17 Radiator

17 00 009
010
039
17 11 000
100
509
17 40 000
17 11150

COOlARtSIRGUI = BB iy sy ss s Sy sS f mi f SETAH o S i i
Coolant Gircuit — 533 T/ B30T (i i i i s s i e
Coolant CircUit — 524 10 ... a e
Cooling system — check for leaks (With tester) ..o e,
Leakage between cooling system and combustion chamber — check ...
Cooling system — BIEET ...
Radiabor — remove anE IERAIL ..o anvbsrvismmnss insssinsissiisios i dhasraisi sens sass R svse s o mmmssss
Coolant expansion tank — remove and install ... s
Radiabor=Iush i e e e b A A T b T TV bbb o o h e b R SV e
Extra fan assembiy — remove and install ... e
Qil-eooler —remove and iNStall - mmsmunnimnnie s

17-
17-
17-
17-
17-
17-
17-
17-
17-
17-
17-
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COOLANT CIRCUIT - BMW 528 ¢

10

9 121 3 8 3 46

- Circuit with thermostat closed

w=p  Circuit with thermostat opened

1 Water pump

2 Crankcase

3 Cylinder head

4 Thermostat housing

5§ Thermostat closed

& Radwator inlet - thermostat open
7 Radiator outlet

0 ——s=0g
i \

] FLOR s )

8 Ta water pump
9 Throtle feed
10 Throttle return
11 To heat exchanger (car heating)
12 Heat exchangear return
13 To expansion tank



COOLANT CIRCUIT — BMW 533 /5351 17‘2

Circuit with thermostat closed
= 730 17 Ga1

- e, Circuit with thermaostat opened

|
10 9———L |
1 — :Ti 4
1+ 2
?-_. B =
——_————
1 Water pump 7 Radiator outlet
2 Crankcass 8 To water pump
3 Cylinder head 9 To heat exchanger (car heating)
4 Thermostat housing 10 From heat exchanger
& Thermostat 11 From expansion tank

6 To radiator — tharmostat open
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COOLANT CIRCUIT — BMW 524 ul

i 21 17 004

Cireuit with openisd thermaostat

Circuit with closed thermostat

1 Water pump 7 To heater excnanger (car hianer)
2 Cylinder head 8 Heat exchangsr return

3 Thermostat housing 49 Housing for TLA

4 Radtor inlet - with opaned thermostat {temp. dependent idle boost}

5 Radiator outlet 10 To expansion tank

6 Heater valva 11 Connector
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1700009 CHECKING COOLING SYSTEM
FOR LEAKS

1700010 CHECKING FOR LEAKS
BETWEEN COOLING SYSTEM
AND COMBUSTION CHAMBER

Apply Special Tool 17 0002 (with adapter
17 0 003 for screw-on capl and produce 1 bar
(14 psi) prewsure.,

Cooling system does not leak, if there % no
consaderablo pressuro drop (approx. 0,1 bar
or 0.7 psi] after wating about 2 mindtes

Run engine to operating temparature

Fill “tester for cylinder head gasket”"* and
perform test (see intructions supplied with
eguipment).

Checking Cooling System Bayonet Cap: 1700039 BLEEDING COOLING 5YSTEM

Assemble ndapter 17 0 001, cop and tester
17 0 002,
Check opening pressure®™ of safety valwe,

Requirements:

Engine at operating temperature.
Heater set to “WARM".

Engine running at fast idle speed.

B30 17 817
Checking Cooling System Scraw-On Cap: Loosen bleeder screw and tighten again when
Assemble adapter 17 0 003, connector escaping coolant s without air bubbles,
170002 17 0 004, cap (1) and testar 17 0 002. Keep expansion tank full while bieading.

See Service Information of Group 00 for

17 0003 Check opening pressure® of safety valve,
coolant specifications.

17 0004
2617 003

Mark on expansion tank shows the full level

Lift vacuum valve shightly and check for
for cold coolant (approx, 20° C / 68° F).

correct fit.
Check gasket, replacing if necassary,

** Source: HWB

30 7 032 Soe Specilications
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17171000 REMOVING AND INSTALLING
RADIATOR

Unscrow cap on expansion tank.

Unscrew drain plug {1) and drain coolant.
Loosen hose clamp and pull off hose
Cautionf

Danger of scalding when engine is hot,
Installation

Drain plug tightening torgque®.

Use new hose clamp.

Fill cooling system with coolant®* and bleed
17 00 039,

Pull off plugs on temperature switches.

Unseraw fan cowl mounting screws (1),
Loosen hose clamps and pull off hoses,

* See Specifications
*= See Service Information of Gr, 00

Cars with Automatic Transmission:
Unscrew oil lines on radiator,
Installation:

Tightening torque®.

Chack ATF level, see 24 00 009,

Unscrew mounting bolts on right and left sides.
Disconnect cable

Lift out radiator.

Inseallation:

Check rubber mounts for correct instaliation.

* See Specifications



1711100 REMOVING AND INSTALLING
COOLANT EXPANSION TANK

Unscraw cap on expansion tank.

Loosen hose clamp (1],

Pull off hose {2) and drain coolant in tank.
Caution!

Danger of scalding when engine is hot.

Installation;
Fill coaling system with coolant™ and bleed,
sea 17 00 039,

Laasen hose clamp [1).
Pull off hoses (2 ond 3).
Unserew and remove full level trensmitter (4],

2817 116
Unscrew baolts {1},
Remaove tank.

* See Service Information of Gr. 00

17 11509 FLUSHING RADIATOR

If oil has penetrated into the coolant circuit,
flush the radiator and expansion tank with
solvathane®,

Cleaning and Flushing Procedures:

1. Remove radiator and expansicon tank.

2. Pour in 2 to 3 liters (2 to 3 quarts) of

3. Shake radiator and tank thoroughly and drain
whon oil has been dissolved (atter 210 3
minutes). ;

4. Install cleaned radiator and expansion tank in
car and connect on cooling circuit.

5. Fill entire cooling circuit with hot water and
flush thorowghly by replacing hot water
several times a5 necessary, to make sura that
all solvethane is removed.

B. Chack drained coolant for traces of oil and, if
necessary, repeat stop 5, Fill and bleed cooling
system as normally the case after completion
of cleaning and flushing procidures.

Caution!

Solvethane attacks rubber seals, hoses ete. and
consequently must not be permitted to enter or
remain in cooling system.

Always conform with safety measures for
handling solvethane (printed on cans).

Also refer to Service Information 11 032 80 (660

* Source, HWB, Mo, 81 22 B 400 702



