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INTRODUCTION

This repair manual microfilm is to assist you in performing the neces- The individual page numbering, for example 32 - 6, means:
sary maintenance and repair work expertly and correctly. It must be 32 — main group

placed at the disposal of shop foremen and mech ics, and will compl 6 — page number (in ascending numerical order}

ment the practical and theoretical training offered by our Service train-

ing schools. The special tools essential for correct repair work are summarized on
the special tool microfilm, Order No. 01 99 9 699 422, Their use is
Specifications and adjusting values are shown on the technical data and illustrated in the descriptions of the various repair jobs.

nominal value microfilms.
The removal work is described for each repair job in this manual. If

This repair manual microfilm is in reference to a standard production installation does not take place in the reverse order of work, an “in-
car free from accident damage and not subsequently modified in any stallation”” note is provided.
way.

In addition to the improvements supplied to you regularly in the form
The group system has been adopted from the flat rate manual. of ""Service Information”, you are recommended to consult the parts

, W microfilms for additional iilustrated data.
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. BAYERISCHE MOTOREN WERKE AG
SERVICE DEPARTMENT

@ 1989 Bayerische Motoren Werke AG, Munich/Germany
Service Division
All rights reserved.
Reproduction wholly or in part only with written permission.
Printed in Western Germany.




TOWING Front Towing Eyes
Piease conform with local and national legisla-
tive measures concerning the towing of vehicles
as applicabie.

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

Since the brake booster only 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
the towing and towed vehicies. Consequently
only use plastic fiber cables or cables with
elastic links.

Rear Towing Eyes

Cars with Autormatic Transmission:
Selector lever in “N*,
Max. towing speed: 50 km/h (30 mph}.

Max. towing distance: 40 toc 50 kilometers
(25 to 30 miles)

) the car has to be towed further than 50 km
{30 miles) add an extra liter {2 pints} of ATF
than the specified oii volume for automatics
or remove the propelier shaft.

After repairing the car it is absolutely essential
to correct the ATF volume to the specified
amount.




00 00 009 Pre-Delivery Inspection

00-1

General Information

Repair Manuel

Specifications

Nominal
Values

Service
Information

Owner's Manual

Important Instructions!

Check engine oil level (eheck for dilution of lubricating oil),
replacing oil and oil filter if necessary

Check seal of filler cap
Check tension of V-belts
Check coolant hoses for leaks and correct routing

Check tightness of hose clamps

Check coolant level and antifreeze protection correcting
if necessary

Check battery acid level, adding distilled water if necessary
Check tightness of battery terminals

Check spark plugs and replace or clean and adjust electrode gaps

M 3: change sparks plugs

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

Check exhaust system for correct installation

*) After Introduction of: Operating-Fluids-File

Gr. 12

Gr. 12

Gr.00,Gr. 11 %)

Gr.00,Gr. 17 %)

Use approved oil only!

Visual inspection

Longterm antifreeze
and corrosion inhibitor

Visual inspection

Visual inspection




General Information

Service
Information

Nominal
Values

00 00 009 Pre-Delivery Inspection

Repair Manuel Specifications Owner’s Manual _Bvoqﬁmzﬁ_:maqcoﬁ._ozm_

Check instument and sign lights, and brightness control

Check indicator and warning lamps, clock, buzzer and check control:
alternator, oil pressure, coolant temperature, turn signal indicator,
fog light indicator, oxygen sensor, seat belt lamps, ignition key war-
ning buzzer, high beam indicator, fuel gauge, ABS and SRS light,
Check control function

Fill supply tank for windshield washing system, check antifreeze Fill with antifreeze
protection , check intensive washer fluid level additive if necessary

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

Check rear window defogger

Check function of cigar lighter

Check function of headlight cleaners

Radio: check antenna, trimming, tune in station, check shielding with Gr. 65
engine running while switching all electric equipment on and off
check cassette tape player

Check function of other special equipment, €.9.: electric windows
front 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 adjustment manual/electric

Check seat belts




00 00 009 Pre-Delivery Inspection

00-5

General Information

Nominal Service
Repair Manuel Specifications Values

Information

Test drive:

check acceleration, coasting, brake system {before and during

road test)

Check idle RPM

Check function of Motronic

Check car for rattling and squeaking noise
Check handling and wheel balance

Check function of engine, clutch, transmission, rear axle
{325 iX also front axle), steering {wheel in straight ahaed
position), cars with rear disc brakes:

breaking in parking brake

Heater, fresh air ventilation/air condition

Check function of all instruments

Cruise control

Gr.34

|
|
|
|
|
|

|

Owner's Manual

Important | nstructions!

Caution: On
systems with Po-
litex brake linings,
increased braking
effect




00-7

BMW MAINTENANCE SYSTEM " General Information
Nominal Service
00 00 210 1200 Mile Inspection Repair Manuel Technical Data | Values Information Owner’s Manual | important Remarks!
Read out diagnostic system.
Replace engine oil and oil filter at operating temperature Gr. 11 Gr.00,Gr. 11%) + Use approved
oil only
Check and adjust valve clearance except M 3 Gr. 11 Gr. 11
Check coolant hoses and connections as well as heater hoses Gr. 00, Gr. 17 *) + Longterm antifreeze
for leaks; check coolant level and concentration, correcting if and corrosion
necessary [ inhibitor
Replace oil in manual transmission and transfer case, 325 iX only, Gr. 23 Gr. 00/23, Gr.23*) + Use approved
at operating temperature {not applicable to automatic transmission) oil only
Check ATF level in transmission or synthetic oil level, correcting Gr. 23/24 Gr. 00/23/24 + Use approved
if nec. Gr. 23/24 %) ATF only
Check exhaust system and catalytic converter for correct instal- Visual inspection
lation, routing, damage or leaks #
Tighten nuts and bolts of chassis: Steering, brake calipers Gr. 32/33/34/ Tightening torque,
and wheel bolts 36 check locks and
cotter pins
Check power steering for \eaks and oil level, correcting if nec. Gr. 32
|
*) After Introduction of: Operating-Fluids-File




BMW MAINTENANCE SYSTEM

00 00 210 1200 Mile Inspection

00-9

General Information

Repair Manuel Technical Data

Nominal Service

Values

Information

Owner’s Manual

Important Remarks!

Check function of following equipment:

Lights: headlights, parking lights, backup lights, __om-._mm plate lights,
interrior lights and delay system, glove box light, engine compart-
ment light and trunk light

Aiming of headlights, adjust if necessary

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

Inspect check control panel operation.
ABS and SRS lights

Check instrument lights, indication lamps, windshield wipe/wash
system and aiming of spray jets, heater and air conditioner blowers,
rear window defogger

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
effect.

See Rep.-Manual
Gr.3410014
breaking in p. brake




BMW MAINTENANCE SYSTEM

00 00 220 BMW Inspection |

00-1

General Information

Repair Manuel

Technical Data

Nominal Service

Values

Information

Owner’s Manual

Important Remarks!

Check manual transmission oil level {transfer case, 325 iX only)
for tightness.

Check power steering for leaks and oil levet, oo:mnﬂ_:..n if necessary

Check condition of suspension, tie rods, front axle joints, drop
arms and coupling

Check mechanical steering play, in straight ahead possition

Check final drive oil level, correcting if necessary

Remove and install front and rear disc brake pads, check total
thickness, if necessary replace, check surface condition of
brake discs.

Lubricate aluminum wheel rim centers

Check fluid level in tank for hydraulic brake and clutch systems
correcting if necessary )
Important: replace brake fluid annually at latest.

Check brake calipers and dust boots for leaks

*) After Introduction of: Operating-Fluids-File

Gr. 32

Gr. 31

Gr. 32

Gr. 34

Gr. 34

Gr. 34

Gr. 23

Gr. 34

Gr. 36

Gr. 00

Gr. 00, Gr. 23 *)

Gr. 00, Gr. 32 %)

Gr. 00, Gr. 33 %)

Gr. 00, Gr. 34 %)

Use approved
oil only

Tightening torque/
visual inspection
of cotter pins

Use approved
oil only

Use approved
brake fluids only

Visual inspection




BMW MAINTENANCE SYSTEM

00 00 220 BMW Inspection |

00-13

General Information

Neminal Service

Repair Manuel Technical Data | Values information

Owner’s Manual

Important Remarks!

Check function of following equipment:

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

Indicators: turn signals, hazard lights, stop lights, horn, headlight
flasher and dimmer switch.

Check aiming of headlights, correcting if necessary.

Test check control, panel operation.ABS and SRS lights.

Fill supply tank for windshield washing system, check antifreeze
protection, check intensive washer fluid level.

Add intensive washer fluid if necessary.

Check function of windshield wipe/wash system and aiming of spray
jets

Check instruments.lights, controi lights, heater and air conditioner
blower and rear window defogger

Check condition and function of seat belts

Final inspection and test drive with check of operational safety:
brakes, steering, clutch or automatic transmission and mirrors,
break in parking brake

Important!

The Service Indicator {S1) must be reset after completion of
inspection | as follows.

Switch off all electrical equipment.

Turn on ignition,

Do not run engine.

Plug SI-R* with Adapter ** in diagnoses socket.

Bush in and hold recessed, red _zﬁ.mo._._oz button - green lamp
{function control) comes on.

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

Release inspecticn button - green lamp goes out.

Checking Service Indicator (S1):

All five green diode lights must be on.

Yellow and possibly red diodes as well as INSPECTION sign should
go out.

* §1-R = Service Indicator resetter, Order No., 62 1 100
*» Adapter, Order No. 62 1 140

Gr. 63

Gr. 34

Gr. 00

Caution: On
systems with Po-
litex brake linings
increased braking
effect

See Rep. Manual
Gr.3410014
breaking in p. brake




BMW MAINTENANCE SYSTEM

00-15

General \nformation

Repair Technical Nominal Service Owner's Important
00 00 230 BMW Inspection Il = Inspection | + Additional Jobs Manual Data Values Information Manual Remarks!
Replace final drive (and front axle oil 325 iX} oil at Gr. 33 Gr.00, Gr. 33 %) | Use approved
operating temperature 7 7 oil only
Check condition of dust covers on output shafts _ _
I
Car with rear brake discs: check parking brake liner thickness Gr. 34 Gr. 34 _

Important!

The Service Indicator (S1) must be reset after completion of inspection |1
as follows.

Switch off all electrical equipment

Turn on ignition.

Do not run engine.

Plug SI-R * with Adaptér ** 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 seconds.

Release inspection button - green lamp goes out.

Checking Service Indicator (Sl):

All five green diode lights must be on.

Yellow and possibly red diodes as well as INSPECTION sign should
go out.

* 51-R = Service Indicator resetter, Order No. 62 1 100
Adapter, Order No. 62 1 140

*} After Introduction of: Operating-Fluids-File

621100

20 00 006




BMW MAINTENANCE SYSTEM

0017

General information

Repair Technical Nominal Service Owner’s Important
00 00 249 BMW Engine Oil Service Manual Data Values information Manual Remarks!
Engine oil and oil filter - _‘mu_mom at operating temperature Gr. 00, Gr. 11 %) | Only use
i iapproved oil

Impeortant!

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

Switch off all electrical equipment.

Turn on ignition.

Do not run engine

Plug SI-R * with Adapter *+ in diagnosis socket.

Push in and hold yeliow OILSERVICE 1 putton - green lamp
{function control} comes on.

Yellow lamp also comes on after approx. 10 sec. and goes out after
approx. 3 seconds. :
Release oil service button - green lamp goes out.

Checking Service Indicator (S1) after 10 seconds:
All five green diode light should come on.

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

* §1-R = Service indicator resetter, Order No. 62 1 100.
=+ Adapter, Order No. 62 1 140.
1) faytion! Resetting with the wrong button cannot be corrected.
Service intervals would be mixed up - also refer to BMW Technik
information of Group 62

*) After introduction of: Operating-Fluids-File

2000 008




11 Engine

Type 318 /A - US - E 30:

11 00 006 Dlagnosis with BMW Service Tester . . . . « -« « « o« o v o e s e e e e see nominal value microfiche
039 Compression of all eylinders —check . . . .« o o v 0w e e s e e e e e e 11-2
050 Engine — remove and Install :-u
091 Engine — exchange :m
11 12 000 Cylinder head cover —remove and Install . . . . . . . . e e e e e .11-6
100 Cylinder head —remove and install . . . . . . . . . o a e e e e e e e e e 1-7
101 Cylinder head gasket — replace LR e e e e e e e e e T meus o g - 11210
561 Valve guide — replace (valve removed) . . . . . . o . e s e e e s s e e e e e 1-11
595 Valve gulde —check forwear . . . . . . . <« .« . o o s e e e e s e 11-11
600 Valve guide — ream :-:
607 Valve seats and valves — machine (cylinder head disassembled) e wvae 5w oW w e 1111
719 Cylinder head mating surface — grind (cylinder head disassembled) . . . . . . . . . . 11-12
729 Cylinder head — check for cracks in water test (cylinder head disassembled) . . . . . . T -12
11 13 010 Oil pan upper section — remove and install /replace . . . . . . o« v o0 e e e 11-13
020 Oil pan lower section —remove and install /replace . . . . . . . ¢ 0o e e e 11-13
11 14 100 ._._a,:uomwmoocm«.cuunTBaE__mm:nSmﬁ.:mm& I < - e B B
120 ._._B_znnmmmnoqmr_oimqr_.oaocmm:n_:aﬁ_:.mom. AR L e R e
41 Radial oil seal in lower timing case cover —replace . . . . . . .« . o200 s e e 11-15
605 Radlal oll seal In clutch end cover —replace . . . . . . . -+ « = o 0 s w e e e 11-15
11 21 000 Crankshaft — remove and Install e e e i e e sy amEs11-16
120 Crankshaft pulley — remove and install P B Rz L I 14
501 Crankshaft — replace (crankshaft removed) . . . . . . . o o v o0 e e e e e 11-18
531 Crankshaft maln bearing shells — replace (engine disassembled) . . . . ... .. .. 11-18b
571 Pllot bearing In crankshaft — replace e e e e e e e e e e e i 11-19
11 22 000 Flywheel —removeandinstall . . . . . . . .« o« oo e e e e 11-20
051 Drive plate for torque converter —replace . . . . . . . . . e e e e e e e e 11-20
541 Starter gear ring — replace :.no
11 24 521 Connecting rods — replace (pistons removed) 0 o e e e e e woa e gow 11-21

571 Connecting rod bearing shells — replace (engine n_mmm.mm.am_o.&. e e . e pEEEme e s 11-21




8L 90l W —!81LE MINE
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20 11 206

1100050 REMOVING AND INSTALLING
ENGINE

Hemove transmission  s. Gr. 23/24
Detach power steering pump.

Pressure hoses remain connected.
Installation:

Tighten drive belt and check tightness with
Special Tool 11 5 020.

Unscrew bolts (1}.
Remove bolts (2}.

Unscrew bolt and remove cOmpressor.
Refrigerant hoses remain connected.
{nstaliation:

Tighten drive belt and check tightness with
Special Tool 11 5 020.

Remove radiator 17 11 000.

Disconnect prop and gas pressure spring and
apply Special Tool 51 2 120.

fmportant!

Use focks (1}

Instaliation:

Insert plastic part {Z).

Disconnect battery ground and paositive leads.
Disconnect wire {3).

Unscrew ground wire (5).

Open wire straps.

Pull off plug (8) on temperature sensey,
Disconnect plug (7) for oxygen sensor.

Remove trim in glove box.

Pull off plug (13) on idle control unit and plug
{14) on L-Jetronic control unit.

Disconnect wire (15).

Push out wire harness into engine compartment.

Pull off wire {4) on ignition coil and disconnect
wires (1 and 15}

Take wires out of clips {6).

Disconnect wire (7).

Disconnect wire {12).

-Lift off cap {13} and remove relay (14).
Pul} off plug {15}).

Open hose strap {16). :

Loosen nuts {17} and take off air cleaner.

30 11082




11 Engine

BMW M 3 — Engine $ 14 Z

11 00 039 noBEmﬂo:o::nﬁm:nﬂmin_ﬁo*...................2............. 11-51
050 mamm:mlagcﬁm:umaﬁz......................................... 11-52
11 12 000 n<==ag..=wwn_ooqmnl_.a!ocam:umnmﬂ,_.............................1 11-53
100 o..___m:nmq:m&alaﬂogm:nm:ﬁm“_ 11-53a
595 <m_¢mu5aml.u:3rm2§_?m:a..masm&.....:.......:.........i 11-54
600 S..:mmin_m13u30_..:<m_¢w3=._9§& AP O R e T ves... 11-54
607 <m_¢aamana=a§_<3|_._..mn£:o?m_‘sqm_dnzaa_ 11-54
719 Q.msnmn;mmaumm__zamc;mow.qm_.,:a ?«:...n_o;mma&ﬁ%m_ﬂw_m& tieisessene 11-5B5
729 Cylinder head — check for cracks in water test (cylinder head disassembled) .... 11-55
1113010 o=3=:§ﬁ$ﬂ€:1333mmawaﬁ= B e Aoy 11 - 558
020 0:um:.os..w_.mmndo:Iqwao_am.._nm:nﬂ__...i..i ....... iueiaasess..s 11-5ba
1114105 mwnﬂ_czwﬁ._mz&mﬂgsuzc:mm:miauﬁnﬁ.................I....I.. 11-56
120 ._.mawzmnmmmno._nq.5!2!3322:&35.:&». e evva sy 11-56

141 mon.a_am_mmm_i_o_____.m:m.._._m:mam%noﬁqlau"maw..............1..1... 11-58
605 mm&w_om_wms::n.cawm_&sqmqI:Wu_mom.................Z........... 11-58
11 21000 Crankshaft —removeand install . .. ..ovvovnenier et vee. 11-59
120 Crankshaft pulley — remove and e I ve.. 11-60
501 Crankshaft — replace (crankshaft removed) . ...eenarieaan e ceee 11-61
531 Crankshaft main bearing shells — replace (engine disassembled) . ........ ..... 11-61Db
571 Pilot bearing in crankshaft — rEPlACE .. .vcear e veaes 11-862
1122000 Flywheel — remove and s || H P s.... 11-863

541 Starter gear ring —replace .. ........cceeeonrnnr st veu.. 11-63




1100091 INSTALLING EXCHANGE 1112000 REMOVING AND INSTALLING

ENGINE CYLINDER HEAD COVER
Remove engine 11 00 050. Detach hose (8).
Exchange Engine Identification on Remove cylinder head cover.
Crankcase: Instalfation:

1 = Type designation®***

2 = “A" for exchange or N’ far new
3 = Manufacturing month

4 = Mapufacturing year :wma@

Tighten nuts and bolts in order of 1 through 7.
Tightening torque®.

Also bolt holder for ignition lead.

Check gasket, replacing if necessary.

Stamp engine number (5).

Knock in supplied oil dipstick guide tube
(see 1143 101) and transfer parts from old
engine to exchange engine.

Fill engine with oil***.

Impaortant!

On cars with an automatic transmission the
pilot bearing must be instalied in crankshaft
{see 11 21 571).

Install engine.

If necessary, adjust ignition timing 12 11 004.
Adjust engine idle speed/CO 13 00 054.

Run engine warm.

**% Geg Service Information of Gr. 00
*#x% a0 BMW Technik of Gr. 11 * See Specifications




11-8

Pull off vacuum hose (1) for intake manifold
and vacuum hose {2) for distributor.
Disconnect vacuum hose (7).

Disconnect diagnosis plug.

Pull off plugs {3 ... B).

Disconnect wires on alternator,
Disconnect coolant hoses {6 and 7}.

Pull off plugs {8 and 9).

Disconnect plug on starter.

Pull off plugs on fuel injectors and open wire
straps.

Remove distributor cap and pull off spark plug -
caps,

Pull off plugs (1 and 2).
Disconnect wire harness.

e e
e

Disconnect coolant hoses.

2 »

30 11 011




11 Engine

M20B25/B27:

11 00 039 on.:._uamm_ono.m__oﬁ.:nmaln:mox e e e F R W E R RS e N m e 11 -101
050 Engine — remove and Install ...................,.......:-._on
050 m:u_:ml_.maoqmmnn_zwﬁ__ﬁm_aomAmmwaoa B) o owosowowom s eee g Y T e RS 11 - 104a

091 Engine — exchange :-:K

11 11 160 mmm::nw-oﬂo__ucannq?mm_._m:taﬂ_moa Sl L G sk TeMEeE e e w @ w4 e 11-105

11 12 000 Q__anoqzmmnoo¢mq|-mao¢on=n_:w$__ e e T E G R OAECRT W G a W NNy et 11 -105

100 9__32:@31.@32»»3_:&2_ o Ll T I RO 11 - 106
100 Oc__:nn_.:mmnlaaoﬁmzn_:mﬁ._ A s o T T O L 11-108a
101 O«::nml._mmnmmmrﬂlaﬂ_wom :.dow

240 Radial oll seal in end cover —replace . . . .« o o s e e s e s s m m 0 Y . . 11-109
561 <w_<mm_.__nm|3!m8?m_,..m_daocm& e e B R M E T W W W TEGENE W - e 1-110
595 Valve gulde — check for wear :-:o
600 Valve gulde — ream out :-.:o
607 Valve seats and valves — machine (cylinder head disassembled) . . . < . o« o s o0 ot 1-111
719 Cylinder head mating surface — grind (cylinder head disassembled) . . . . .« -+ - 11-111
729 Cylinder head — check for cracks In water test (cylinder head disassembled) . . . . . . 11-111
11 13 000 O,_nmm..l_daoﬂmn:n_:mﬁ_. 3-:»
11 14 175 Front end cover — remove and Instal o ol L B R R SR RO 1-112
180 mmn_m_c__wmm_m__._:o_._nn:aooqmql_du.uom e S W R W Wt e enw ey wmowm W W & e e - 11-113
605 mmn.m_a:mmm___._n__.zo:m:nno‘o_.l_.uu_wnn omoa omow oo el e g %o e orwt t 11-113
11 21 000 Crankshaft — remove and install e e g a8 W E TR B QW e R e e ey - 1-114

501 Crankahaft — replace (crankshaft remoVed) .+ . « « « e s ow e s sttt . 11-115




1112101 REPLACING CYLINDER HEAD
GASKET

1112561 REPLACING VALVE GUIDES
— Valves Removed —

Remove cylinder head 11 12 100.

Clean sealing surfaces on cylinder head and
crankease with a seatant remover®* and a
hard wood scraper.

Check levelness with a standard steel ruler,
grinding cylinder head sealing surface if
necessary — see 11 12 719. :
Installation:

Only use original cylinder head gaskets, the S
holes and openings of which for the coolant e B s B

are matched precisely. 4 28 11108
A gasket of original thickness or a 0.3 mm

(0.012") thicker gasket, to prevent reduction
in combustion chamber size, can be installed
on a ground cylinder head.

Identification:

Stamped codes:

1.8/18E/20/2.0E.

Check wear* of valve guides with Special Tool
00 4 510.

If the parmissible wear limit is exceeded, drive
out valve guide {cold) into combustion chamber
with Special Tool 11 1 100.

Inspect bore (A) in the cylinder head with
Special Tool 00 4 520.

1f the permissible diameter is exceeded, ream
out the bore with standard reamers and install
an oversize® valve guide.

Important!

Coat bores with a brush-on universal sealant/
Three Bond Silicone 1207°* before installa-
tion of the timing case cover.

Heat*® cylinder head.

Drive valve guide into cylinder head from the
camshaft side with Special Tool 111 160,
Stepped end of valve guide faces camshaft,
Important!

Bore in special tool determines protrusion B*
of the valve guide.

Ream out the valve guide to the specified
inside diameter*® with Special Tool 00 4 500.
Machine valve seat — see 11 12 607.

** Source: HWB 2811085 * Sae Specifications
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1112719 GRINDING CYLINDER HEAD e

SEALING SURFACES
— CYL.HEAD DISASSEMBLED —

When grinding cylinder head mating surface,
not more than 0.3 mm {0.012’} may he taken
away from total cylinder head thickness A =
129 +6.1 mm (5.079 = 0.004").

Instail a 0.3 mm {0.012""} thicker gasket on a
ground cylinder head (aiso refer to 11 12 101),

Upper timing case cover must be ground accord-
ingly after grinding cylinder head. 11 015 111 011

2011 050

2011 027

2011028

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

Unscrew bolt (1).
Instaltation:
Replace seal (2).

Mount rails 11 1 012 on cylinder head with bolts
111011,

Plug off water circuit on cylinder head with
Special Tools 111 015, 11 1013 and 11 1 014.

Apply compressed air to cylinder head.

Test pressure: 4.5 bar (64 psi).

Place cylinder head in water bath and check for
cracks.

Note:

If necessary, refax water bath with a detergent.




1114120 REMOVING AND iNSTALLING/
SEALING LOWER TIMING CASE
COVER

Disconnect batiery ground lead.

Remove upper timing case Cover 11 14 100.
Disconnect wires an alternator.

Unscrew bolt on engine block.

Unscrew alternator with console and
tensioriing bar

Loosen drive beit.

Unscrew bracket {1}.

Pressure hoses remain connected.
Installation:

Tighten drive beit and check tightness with

Special Tool 115020

Remeove water pump 11 51 000.
Remove crankshaft pulley 11 21 120.

Unscrew remaining bolts on timing case
cover,

11-14

Remove piston for chain tensioner 11 31 ©90.

ft

Unscrew reinforcement plate.
Unserew lower oil pan section — see 11 13 020.

e 11

Unscrew bolts {1 ... 3).

L.oosen remaining oil pan bolts,

Installation:

install bolts {1 ... 3} with Loctite No. 270%**.

Pry oil pan gasket off of timing case cover
carefully with a knife.

If oil pan gasket is damaged, remove oil pan
—see 11 13 000,

Remove timing case cover.

Installation:

Coat mating surfaces between oil pan and
crankease with a brush-on universal sealing
compound**.

Impartant!

Holder for tensioning piston must extend into
the oil pocket.

** Source: HWB
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1121000 REMOVING AND INSTALLING
CRANKSHAFT

Remove engine 11 00 050.

Unscrew engine mounts,

Mount crankcase on assembly stand 00 1 490
with Special Tool 11 0 100,

Remove clutch 21 21 000,

Remove cylinder head 11 12 100,
Remove timing chain 11 31 051.

Remave oil pump 11 41 000.

Check axiai piay* before removing the
crankshaft.

Check/replace thrust bearing, if maximum
permissible play is exceeded.

Remove flywheel 11 22 000.

Unscrew end cover.

Installation:

Replace gasket.

Use Special Tool 11 2 213 to avoid damage on
the radial oil seal.

Cut off gasket on the oil pan sealing surface.

* See Specifications

Unscrew conrod bearing caps.

Installation:

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

The pairing code (0 ... 99) must be the same
on the connecting rod and cap.

Tightening torgue*,

Unscrew crankshaft bearing caps and lift out
the crankshaft.

Instaliation:

Bearing cap no. 1 is on the sprocket end.
Install bearing shells and check bearing play,
see 11 21 531,

Installation:

Measure axial play with the crankshaft installed
— loosen thrust bearing no. 3 again.

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

Tighten thrust bearing again to correct torque.
Measure axial play*.

Clean the oil and water bores again thoroughly

to remove casting sand, if the crankcase is
replaced.

* See Specifications




2011128

11 21 501 REPLACING CRANKSHAFT
— Crankshaft Removed —

Note:

A replacement crankshaft is supplied
complete with corresponding bearingd
shells for main and conrod bearings.

Crankshait Is surface treated and may
only be reground in the factory.

Reground crankshafts are marked with
stripes of paint.

Conrod Bearing Journal {A)
1 paint stripe Size 1*
2 paint stripes Size 2*

Maln Bearing Journal (B)
1 paint stripe Size t*
2 paint stripes Size 2*

Transferring Sprocket:

Lift out woodruff key (1).

pull off sprocket with Special Tool
11 2 000.

Instalfation:
Heat sprocket to max. 200° C (380° F)
for instaliatlon.

Cars with Manual Transmission:
Install pilot bearing for the transmis-
sion main shaft.

Installed Order:

Ball bearing (1), cover (2), felt ring (3)
and capsule (4).

Insert cover (2) with embossment fac-
ing out.

+ See Specifications

2011148

28 11 167

1

28 11 053

Elll bore In crankshaft with approx. 1
gram (0.035 oz.) of lubricating grease.
Drive in pilot bearing with Special
Tools 11 2 030 and 00 5 500.

Replacement crankshafts are only
supplied with bearing shells of double
classification.

A crankshaft is marked with red or
blue paint because of the maln bearing
journal tolerances.

1 = Bearing shell 1-2-4-5
2 = Bearing shell 3 (pilot bearing)

The color code is located on the side
of a bearing shell.

Check the ground size of main bearing
journals.

Installing Instructions:

Only place bearing shells with “red”
marks In the crankcase (regardless of
the old color code mark on the crank-
case).

Install bearing shells in bearing caps
depending on the color code of the
crankshaft maln bearing journals -
"red" or "blue’.
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11 21 531 REPLACING CRANKSHAFT
MAIN BEARING SHELLS
— Engine Disassembied ~

Remove bearing caps.

Read bearing play* by measuring the
wldth of the flattened Plastigage with
help of the supplied scale.

Caorrect bearing play by Installing new
bearing shells, bearing shells of differ-
ent machined size or with different
color code.

A crankshaft is marked with red or
blue paint depending on main bearing
Journal tolerances.

28 11 167

1 = Bearing shell 1-2—4-5

Survey of Color Code/Shaft Diameter/
2 = Bearing shell 3 (pliot bearing)

Bearing Shell Thickness*

Color code mark is located on the side Double Classification Color Codes:

of a bearing shell. Rt = red
= . Bl = blue

Check ground size of main bearing

journals. % Hw 1 Crankshaft dlameter

ERr] 2 Bearing play
3 Bearing shell thickness
_ 4 4 Console diameter
28 11 053 2011 G681

Install bearing shells in crankcase with
same color code as the dot of paint on
the console.

Install both bearing shells according to
the crankshaft color code, if the color
code mark on the crankcase is washed
off. .

Install bearing shelis in bearlng caps
with the same color code as for the
crankshatt,

Instail crankshaft.

Place Type PG-1 Plasiigage on crank-
shaft wiped clean of oil and tighten
bearing caps with correct torque®.

Do not turn the crankshaft.

Saurce of Supply for Plastigage:
CARTOOL

Alfred-Brehm-Str. 5

D-8070 Ingoistadt

* See Specifications * See Speclfications
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1122000 REMOVING AND INSTALLING
FLYWHEEL

1122051 REPLACING DRIVE PLATE FOR
TORQUE CONVERTER

Remove transmission 24 00 020.

Hold flywheel with Special Taol 11 2 160.
Unscrew expansion holts,

Replace drive plate (1).

Installation:

Clean the tapped bores.

Replace and install the new expansion boits
with Loctite No. 270**,

Important!

Only coat threads of the bolts.

Tightening torque*.

1122541 REPLACING STARTER GEAR
RING

Remove clutch 21 21 0CO.

Hold flywhee! with Special Tool 11 2 160Q.
Unscrew bolts and take off the flywheel.
Instalfation:

Clean the tapped bares.

Use washer (1).

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

Important!

Only coat threads of the bolts.

Tightening torque®.

Check axial runout* of flywheel,

Drill a 6 mm (0.236’‘) diameter hole about
8 mm (0.315") deep below a tooth gap to
make breaking the gear ring easier.

2811 056

| h
i *

The friction surface may be machined to
minimum thickness A%,

If grinding the friction surface reduces the
distance "“h* to zero, the flange surface
(distance “h*‘} has to be machined.

Break the gear ring with a chisel applied at
the drilled point.

M 8811072

,.V, 4 + — (30 117

Instaliation:

Heat a new starter gear ving to 200 ... 230° C
{395 ... 445° F}, checking the temperature
with a thermocolor pencil,

Tooth bevel faces the engine.

Move on starter gear ring to fit firmly all
around with a brass mandrel.

* See Specifications
** Source: HWB

* See Specifications
** Source: HWB
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1125000 REMOVING AND INSTALLING
PISTON

Set internal gauge to zero with measured piston
diameter on the micrometer.

Remove engine and take off cylinder head,
oil pan and oil pump.

Take off conrod bearing cap and press out
piston with connecting rod upwards.
Important!

Mark installed position of connecting rod to
crankshaft, if it is not necessary to replace
conrod bearing shelis,

Remove circlip {1}.

Press out piston pin.

Instatlation:

Piston pins and pistons are matched and must
not be mixed up.

Important!

I there is excessive play between piston pin
and conrod bushing {sounds like acceleration
knock}, check conrod bushing diameter,
replacing connecting rod or bushing.

28 11 062

Only install piston of same make and same
weight class.

Weight class is stamped with "+ or *' -~
piston crown.

Check machined size {piston diameter),
|dentifications:

Type E* Piston Cone Diameter
Height mm (in.}
mm {in.}

3181 9.3 6.9(0.272) 89 (3.504)

3181 9.6 3.610.142) 89 {3.504}

2

in

30 11 032

Check piston installed ciearance®.

Model Make Checkpoint

BMW mm {in.}

3181 Mahle 14.00{0.551)
KS 30.85 (1.215)
Alcan 15,5 (0.610)

28 11 064

* See Specifications

11 2 260

2815 507

28 11065

28 11 066

Measure cyiinder bore at bottom, center and top
in forward and rotating directions with the
internal gauge.

Check piston installed clearance®.

Lubricate piston and piston rings with oil.
Offset piston ring end gaps 120° to each other.
Caompress piston rings with Special Tool

11 2 260,

Install piston that arrow faces timing chain.
Install connecting rod 11 24 521,

* See Specifications
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3011086

N

1131000 REMOVING AND INSTALLING
CAMSHAFT

Remove cylinder head 1112 100,
Mount cylinder head on Special Tool 11 1 040.

Detach oil line.

Installation:

Check installed position of seals.
Tightening torgue*.

Adjust valve clearance of all valves to maximum
value.

Mount Special Toot 111 040 and press down
rocker arms.

Important!

Clamping bolt (1) is off-center.

To prevent contact between valve heads, mount
clamp (2) that the short end faces exhaust
manifold.

Installation: :

Adjust valve clearance 11 34 004.

* See Specifications

Ansert dowel pins (4) and unscrew guide plate.

Instaliation:

Replace loose plug (1) and install with Loctite
No. 270*,

Camshaft should still turn easily after installation
of the guide plate.

Pull out camshaft carefully.

Instaliation:

Turn camshaft before releasing the special tool
until notch on camshaft flange is aligned with
cast boss on cylinder head.

Camshaft Identification:

7 = 2649 standard version.

* Source: HWB
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1131090 REMOVING AND INSTALLING g
CHAIN TENSIONER PISTON

1131601 REPLACING TENSIONING RAIL/
) GUIDE RAIL

— TIMING CHAIN REMOVED —
Unscrew piug (1).
Caution!
Strong spring force.
Remove spring and piston,
Installation:
Replace seal (2).

Remove circlips {1 ... 3).
Disconnect water pipe {4) on holder.

Installation:
Check spring length*,
Tapered end of coii spring faces plug.

Swing in and remove tensioning rail.

3011072

Checking Piston:

Check free movement of ball {3) by shaking.
Check function of valve by blowing air

— in direction A = closed and

— in direction B = opened.

If applicable, drive valve (4) out of sigeve (5)
and clean.

Make sure vent slots {6} are not clogged.

Pull off guide rail on bottom bearing pin.

3011075
To bieed pistor, remove cylinder head cover »
1112 000.

Loosen plug {1) and move tensioning rail {6)
back and forth until oil runs out at plug {1) and
resistance can be felt.

Points Causing Unusual Chain Noise:

a) Piston bled insufficiently.

b} Piston seized.

c} Vent slots clogged.

d) Bali valve in piston malfunctions.

e) Spring force excessive or insufficient. ~ 3 /

* See Specifications 3011076

Swing guide rail aside and remove.




2811102

2811103

11-28

1133031 REPLACING ROCKER ARMS

Remove rocker arms 11 33 020.

Replace worn rocker arms or rocker arms with
loose slides.

Loose slides will be noticed as excessively loud
valve noise.

Transfer setscrew {1), eccentric {2), washer {3}
and nut {4) to new rocker arm.

Replate a worn eccentric.

Important!

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

Bevelled side of setscrew faces tab on rocker
arm,

1 3 110

1134004 ADJUSTING VALVE CLEARANCE

Remove cylinder head cover 11 12 000.
Crank engine with Special Tool 11 3 110.

Adjusting order is same as firing order (1-34-2}
in compression top dead center (TDC).

Adjust valve clearance” between valve and
eccentric after loosening nut (1).

Tighten nut {1) with Specia! Tools 11 1 150 and

& 00 2050.

Tightening torque™.

1134509 CHECKING ALL VALVES FOR
LEAKS
— CAMSHAFT REMOVED —

Spark plugs remain installed.

Fill combustion chamber with gasoline outdoors
or indoors while conforming with fire preven-
tion measures.

If gasoline runs past the valves, inspect valves
and valve seats.

Remove and install valves 11 34 550.

Machine valve seats 11 12 607.

=2 d 4 e
28 11 122 | * See Specifications




ENGINE OIL CIRCUIT

- Unfiltered oil
= Filtered oil

Qil pan

Intake with filter screen

Oil pump

Pressure relief valve

Qil filter

Safety valve

Main distribution bore

Oil bore in cylinder head

Camshaft bearings

Rocker arm shaft

Rocker arm bearings {intake valves)
Qil pressure transmitter

Camshaft bearings

Rocker arm bearings (exhaust valves}
Camshaft bearings

316 11 362

Oil spray tube

Valve guide

Overflow from cylinder head
Crankshaft bearings
Conrod bearings

Spray oil

Pocket/chain lubrication
Oil sump/distributor drive
Overflow bore

Qil drain bore-

Oil filler neck

Qil dipstick

Qil drain plug




11-32
Checking and Servicing:

Turn drive shaft to check whether oil pump
runs easily.

Clean oil filter screen,

30 11168

Disassemble oil pump.

Check ol pump tor wear
— Scoring 1n body
- Wear on rotors

3011170

“The pressure relief valve is located in the main
bore and regulates the engine oil pressure®, see
11 40 000.

Check whether piston (6} runs easily.
Check length of spring {7} = 68 mm {2.677).

30 11171

The 8 bar (114 psi} overioad valve regulates
the oil pressure in front of the oil filter and
prevents oil filter leakage.

Check fit of piston {8},

Check length of spring (9) = 44 £0.4 mm
{1.732 £0.016").

30 11 :MA

{nstallation:
Press in spring (9) and washer {10) with a
wrench socket and install cirelip (11).

REPLACING OlL PUMP DRIVE
CHAIN

1141151

Remave oil pan bottom section 11 13 020.
Remove timing chain 11 37 051,

Unscrew nut {2) and take off sprocket.
Installation:

Check sprockets for wear.

Adjust chain tightness, see 11 41 000.

Chains with green mark are longer than chains
with a red mark.

Tightening torque®.

* See Specifications




316 11 240

N6 N 242

11-34

1151502 OVERHAULING WATER PUMP

Pull off hub with Special Tool 00 8 500 from

Kukko.

Remove circlip.

Press out water pump bearing.

91—

Replace bearing (1) and seal (2).

Check impeller {3}, replacing if necessary.
Installation:

Press in bearing {1) against stop.

Press on impeller {3).

316 11 244

J

Check dimensions after assembling.

— P31

3011125

Aoy
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1178010 CHECKING OPERATION OF
OXYGEN SENSOR

Run engine approx. 30 seconds at a speed of

3,000 rpm before checking.

If checking is not finished after about 5 minutes,

heat oxygen sensor by running engine approx. 30

seconds at 3,000 rpm again.

Connect mixture contral unit 12 6 400 on the

diagnosis plug.

Oxygen sensor is okay, if the LED (1) flashes

at least every 3 seconds after waiting approx.

10 seconds.

LED Does Not Flash (Oxygen Sensor Not

Operating):

— Oxygen sensor is dirty (oil/soot) or does not
have correct operating temperature = 350° C
(662° F).

_ Heat oxygen sensar again by running engine
at fast speed.
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l.oesen hose clamp (1) and pull off hose.
Unscrew nuts ang take off intake manifold.
Installation:

Check O-rings, replacing if necessary.
Tightening torque: 9 Nm (6.5 ft. Ibs.}.

1100050 REMOVING AND INSTALLING
ENGINE

Disconnect battery ground lead.

Remove transmission -- see Group 23.
Remove splash guard.

Drain coolant on engine and radiator.
Installation:

Fill and bleed cooling system — see Group 17.

l.oosen hose clamps {1 and 2} and pull off
hoses on coolant expansion tank.
Unscrew nut (3) and take off ground strap.

Loosen hose clamp {1) and hose clamp for
intake hose (next to radiator).

Puil off hoses.

Pull off plugs (2 and 3) and place leads aside.
L.oosen nuts (4 and 5) and remove air
cleaner.

Pul! off ignition lead (1} on igniticn cail.

Pull off plugs (2 and 3}.

Unscrew nut (4} and lay lead aside on oppasite
end of engine.

Disconnect accelerator cable (1) and cruise
control cable {2).

Unscrew nuts {3} on halder and lay cables
with holder aside.

Unscrew nut {4)

Pull off clamp and hift out vacuum hose (5}
in the brake booster.

Disconnect leads (1 and 2] on alternator.

Loosen hose clamp {1) and pull off hose on
Unscrew nuts {3 and 4} and take off leads

intake manifold.
Unserew nut {2) on intake manifold braca.




Linscrew both il cooler pipes on oil filter
housing.

Remove fan — see 11 52 000.

Remove radiator — see Group 17.

Disconnect ground fead on oil pan.
Installation:

Tightening torque for oil cooler pipe coupling
nuts = 35 Nm {25 ft. ibs.).

Unscrew power steering pump on holder
{hydraulic lines remain connected} and
suspend from wire aside.

Installation:

Check drive belt tightness with Speciai Tool
115021,

Unscrew A/C coinpressor on holder {refriger-
ant hoses remain connected) and suspend
from wire aside,

Instaliation:

Check drive belt tightness with Special Tool
115021,

4

201 206

Disconnect support arm and gas pressure prop
and install Special Tcol 51 2 120 to hold the
engine hood.

Caution!

Use retainer {1).

Installation:

Insert plastic part (2).

Unscrew engine mounts on front axle carrier.
Left — Unscrew at top.
Loasen at bottom.
Right — Loosen at top.
Unscrew at bottom
{nstallation:
Tightening torque: 45 Nm {32.5 ft. ibs.}.

Conrnect Special Too! 11 0 000 on engine and
lift out engine.




1112100 REMOVING AND INSTALLING
CYLINDER HEAD

Disconnect battery ground lead.

Remove splash guard,

Drain cooclant on engine and radiator.
Installation:

Fill and bleed cooling system — see Group 7.

l.oosen hose clamp (1) and hose clamp for
intake hose {next to radiator) and pul! off
hoses.

Pull off plugs {2 and 3) and lay leads aside,
Loosen nuts {4 and 5} and remove air
cleaner.

Disconnect accelerator cable {1} and cruise
control cable (2).

Unscrew nuts {2} on holder and place cabies
with holder aside.

Unscrew nut {3}, pull off ciamp and lift
vacuum hose {4) out of brake boostar.

Loosan hose clamp {1} and puli hose off of
intake manifold.
Unscrew nut {2} on intake manifold brace.

Loosen hase ¢lamp {1} and pull off hose.
Unscrew nuts and take off intake manifold.
Installation:

Check O-rings, replacing if necessary.
Tightening torque: 9 Nim (6.5 ft. Ibs.).

Loosen hose clamps (1 and 2) and puli off
hoses on coolant expansion tank.
Unscrew nut (3) and take off ground strap.

Puli off ignition lead (1) on ignition coil.

Pull off plugs {2 and 3}.

Unscrew nut {4) and place lead on opposite end
of engine,

Pull off plugs (1 and 2).
Puli vactuum hose (3) off of pressure regulator.
Unscrew screw {4} and take off lead with holder.




M8g 11118

Remove pipe {2}.
Unscrew bolt (3).

Remove timing case,

Installation:

Replace O-ring {2} in oil bore,

Check O-rings (3}, replacing if necessary.

Coat sealing surfaces with Three Bond 12 07%*,
Tighten bolts uniformly.

Tightening torque:

M7=15+2Nm{11+1ft. lbs}
M8=21+1Nm({15+0.5ft. lbs.}

Measure tappet clearance: N
Measure tappet diameter with a micrometer.,

** Source of Suppiy: HWB

Set internal calipers to zero on the micrometer
with the measured tappet diameter.

Measure tappet bore diameter.

Compare measured tappet clearance with the
specified clearance.

Tappet clearance/installed clearance:

0.0025 to 0.066 mm (0.0001 to 0.0026").

wm A
] . Nl{anmsmm :.‘_Nmu

Unscrew cylinder head bolts in order of 10 to 1
and lift off the cylinder head.

Instatlation:

Ciean holes in crankcase and cylinder head boits
— lubricate cylinder head bolts with oil.

Clean sealing surfaces on cylinder head and
crankcase thoroughly — using a gasket remover**
and hard wood scraper.,

Check levelness with a standard stee! ruler.
Reptace cylinder head gasket.

Check arrangement of tensioning rails while
mountiing the cylinder head.

1423 Tighten bolts in order of 1 to 10 in three steps.
Step1: 50 +2 Nm {36 + 1 ft. Ibs.)
Step 2: 80 +2 Nm {58 + 1 ft. Ibs.)
Wait 15 minutes!
? Step3:  100+2 Nm (72 + 1 ft. Ibs.)
- o
Al L »
L~ l;ll]ﬁhl‘]?{“ﬂiﬂfi H -

** Source of Supply: HWB
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1112719 GRINDING CYLINDER HEAD
SEALING SURFACE
— Cyl. Head Disassembled —

Approval has not yet been given for grinding
cylinder heads.

The eylinder head may be cleaned by wheting
on a surface plate.

59

1112729 CHECKING CYLINDER HEAD
FOR CRACKS N WATER TEST
— Cy!. Head Disassembled —

Boit on Special Tool 111 111,

Unscrew connector {1},
Plug opening with bolt {2) -- copper bolt from
M 30 exhaust manifold.

Bolt on Special Tools 11 1 012 with Special
Toois 11 1 112,

Instalf Special Tool 11 1 113.

Apply air pressure to cylinder head— 2 bar
{28 psi) testing pressure — place cylinder head
in a water bath and check for cracks.

Note:

If necessary, relax the water bath with a
detergent.

11012

14 31
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1114105 REPLACING RADIAL OIL SEAL
IN DISTRIBUTOR HOUSING

Unserew ignition lead tube.
Remove distributor cap.

Unscrew distributor rotor {4).
Unscrew adapter {5).

Unscrew distributor housing.
Instaifation:

Check O-ring, replacing if necessary.

Lift out radial oil seal.

Drive in new radial oil seal with Special Tool
00 5 550.

Lubricate sealing lip with oil.

1114120 REMOVING AND INSTALLING/
SEALING LOWER TIMING CASE
COVER

Disconnect battery ground lead.
Remove air cleaner with air flow sensor.

Unscrew alternator.

{nstallation:

Tighten drive belt and check tightness with
Special Tool 11 5 020.

Unscrew power steering pump.

Hoses remain connected.

Installation:

Tighten drive belt and check tightness with
Special Tool 11 5 020,
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1114 141 REPLACING RADIAL OIL SEAL
IN TIMING CASE COVER

1114605 REPLACING RADIAL OIL SEAL
IN CLUTCH END COVER
— Transmission Removed -
Remove puliey on crankshaft — see 1121 120.
Lift out radial oil seal with a screwdriver. Remove flywheel — see 11 22 000.
Drain engine oil.
Loosen cil pan.
Loosen gasket in area of end cover/oil pan joint
carefully with a knife.
Remove end cover.
Press radial oil seal out of end cover.

Lubricate sealing lip of radial oif seal with oil. Instaliation:

Press in radial ol seal flush with Special Tools Replace gasket.
111273 and 11 1 271, Remove oil pan — see 11 13 000 — if oil pan
gasket was damaged.

Coat end cover/oil pan joint with Three Bond
Silicone 1207**,

Use Special Tool 11 2 213 to avoid damaging
the radial oil seal.

Add engine oil***. ,

— Use Special Tools 11 1 260 and 00 5 500 to
= press in the radial oil seal.

Press in new radial oil seal with approx. 1to 2
mm {0.039 to 0.079") offset toward the inside
in contradiction to the standard seal, which was
instailed flush.

Lubricate sealing lip with oil.

30 11 027

** Source: HWB
*** Sag Service Information of Gr. 00
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1121120 REMOVING AND INSTALLING
PULLEY ON CRANKSHAFT

Unscrew reinforcement piate.

Hold flywheel with Special Tool 11 2 100.

30 11 028

Unscrew nut on pulley.
Pull off pulley.
Installation:
Tightening torque*,

{nstaflation:
Check for correct installed position of
woodruff key (1).

30 11 030

* See Specifications
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11-61a
Install crankshatt.

Place Type PG-1 Plastigage on crank-
shaft wiped clean of oll and tighten
bearing caps with the carrect torque*.
Do not turn the crankshaft.

Source of Supply for Plastigage:
CARTOOL

Alfred-Brehm-Str. 5

D-8070 Ingolstadt

Remove bearing caps.

Read bearing play* by measuring the
wlidth of the flattened Plastigage with
help of the suppiled scale.

Correct the bearing play by Installing
new bearing shells, bearing shells of a
different machined size or with differ-
ent color code marks.

Survey of Color Code/Shaft Diameter/
Bearing Shell Thickness*

Double Ciassification Color Codes:
Rt = red
Bl = blue

Crankshaft diameter
Bearing play

Bearing shell thickness
Console dlameter

N =

Replacing Conrod Bearing Shells:

Red or blue conrod bearing shelis are
Installed standard depending on the
color code mark on the connecting rod
for a pertinent crankshaft ground size.

Only Install the red bearlng shells of a

pertinent ground size supplled with a
replacement crankshaft.

* See Specifications

Place Type PG-1 Plastigage on conrod
bearing journals wiped clean of oll In
BDC position.

Mount conrod caps — pair codes and
grooves of bearing shells are on the
outside.

Source of Supply for Plastigage:
CARTOOL

Alfred-Brehm-Str. 5

D-8070 Ingolstadt

Tighten bolts (use old conrod boits).
Do not turn the crankshaft.
Remove conrod bearing caps.

Tightening Torque of Conrod Bolts:
Step 1 10 Nm (7 ft. Ibs.)

Step 2 30 Nm (22 ft. |bs.)

Step 3 60° + 2° torque angle
Conrod bearing play: 0.024 to 0.064
mm (0.0009 to 0.0025"}.

Instaliation:

Use new conrod bolts for final installa-
tion.

Check conrod bearing play by measur-
ing width of the flattened Plastigage
with help of the supplied scale.




11 21 571 REPLACING PILOT BEARING
IN CRANKSHAFT

Remove cluich — see 21 21 000.
Puli out ball bearing with Special Tool
11 2010.

Installed Order:

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

Install cover (2) with the embossment
facing out.

2011128

Fili bore in crankshaft with approx. 1
gram (0.035 oz.) of lubricating grease.
Drive in pilot bearing with Special
Tools 11 2 030 and 00 5 500.

Crankshaft Survey

1 Flywheel 9 Connecting rod

2 Conrod cap 10 Conrod bearing shell
3 Conrod bolt 11 Crankshaft

4 Main bearlng shell 12 Woodruff key

5 Main bearlng cap 13 Sprocket set

6 Maln bearing cap bolt 14 Vibration damper

7 Thrust bearing 15 Washer

8 Piston 16 Nut

17 Radial oil seal
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1124521 REPLACING CONNECTING
RODS
— Pistons Removed —

Only install connecting rods of same weight
class in one engine.

Weight class is shown on the connecting rod
by a certain number and color of paint dots.
Connecting rods may not be machined,

M88 11064

Piston pin must slide through the conrod
bushing under light pressure.

Install conrod bearing shells — see

1124 571.

M88 11065

_____ !
o

M88 11066

1124571 REPLACING CONROD BEARING

SHELLS
— Engine Disassembled —

Instali

one each yellow bearing shell in connecting rod
and conrod cap

or

one biue bearing shell in connecting rod and one
red bearing shell in conrod bearing cap.

Check the machined size {conrod bearing dia.}.

Place Type PG-1 Plastigage on conrod bearing
journal wiped clean of oil in BDC position.
Mount conrod bearing cap — code and grooves
of bearing shells on exhaust side.

Source of Plastigage:

CARTOOL

Alfred-Brehm-Str. &

B--8070 Ingolstadt

Tighten bolts — use old conrod belts.

Don‘t turn the crankshaft.

Remove conrod bearing cap.

Measure width of flattened Plastigage to check
the conrod bearing play, with help of the
supplied scale.

Correct bearing play by installing new bearing
shells or bearing shells with different machined
size or different color code.

Replace conrod bolts for final installation.
Canrod bolt tightening torque:

Step 1 10 Nm (7 ft. ibs.)

Step 2 30 Nm {22 ft. Ibs.) |

Step 2 60 + 2° torque angle

Conrod bearing play: 0.024 to 0.064 mm
{0.0009 to 0.0025).




M388 11057

M88 11058
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1125651 REPLACING PISTON RINGS
OF ONE PISTON
— Piston Removed —

Remove piston rings with a piston ring
pliews.

Instaifation:

Install piston rings with “TOP*’ facing the
piston crown. ‘

1 Plain compression ring

2 Bevelled face compression ring

3 0il scraper ring with rubber lined spring

Measure side clearance*®,

Measure end clearance*.

* See Specifications




Unscrew guide rail.

Installation:
Center guide rail with a feeler gage.

no. 4 overlaps.

Caution!

Never crank the engine after removing the
timing chain.

Remove chain tensioner — see 11 31 090.
Open lockplates and unscrew sprockets.
Installation:

Tightening torque: 9 + 1 Nm (6.5 + 0.5
ft. Ibs.}.

Turn crankshaft with Special Tool 11 3 020
to position cylinder no. 1 to TDC — cylinder

Mount Special Tool 11 3 010 on timing case.
Turn shaft (1) up to the arrest — camshaft is
held down for removal of bearing caps.
Unscrew camshaft bearing caps.

Loosen the arrest and relax the camshaft.
Remove Special Tool 11 3 010.

WMark camshafts ““E* or “A” and remove.
Installation;

Camshafts are identical for exhaust and intake
sides.

Install an used camshaft in the same direction.

installation:

Turn crankshaft to TDC.

Install camshaft that one each groove faces up
and inward — TDC position.

Mount Special Tool 11 3 010 on timing case.
Hold camshaft in TDC position with Special
Tool 11 3 020 and turn shaft {1) up to the

arrest — camshaft is held down for installation *
of bearing caps.
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1131051 REPLACING TIMING CHAIN

Remove lowar timing case cover — se¢
1114 110.
Remove sprockets on eamshafts — see
11 31 000,

Remove lockwashers.

Pull guide rail forward and swing aside.
Remove timing chain.

Iastallation:

Timing chain is pre-stretched.

1 Double-row timing chain 15 Lockwasher 1131... REMOVING AND INSTALLING
2 Sprocket (guide wheel} 16 Circlip UPPER TENSIONING RAIL

3 Needle sleeve 17 Tensioning rail, upper {chain removed)

4 Shaft 18 Shaft bolt Remove timing chain — see 11 31 051,

5 O-ring 19 Qring . ) Unscrew bolt {1) partially.

& Washer 20 Chain tensioner piston and cylinder Screw on Special Tools 11 3 040, 11 3 042 and
7 Spring washer {matched} 11 3 062. i

8 Hexagon nut 2% Spring Knock out the shaft.

9 Guide rail 22 Seal Installation:
..“w MHM%M__”E. WM w“w_ﬂ_m Check O-ring, replacing if necessary.

Rl . :

o 26 Guide rail Check tensioning rail arrangement!
13 Shaft holt 26 Bolt

14 Tensioning rail, lower (head removed) 27 Washer
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1131090 REMOVING AND INSTALLING
PISTON FOR CHAIN
TENSIONER

Unscrew plug {1).

Caution!

Strong spring pressure.

Remove spring (3} and piston {4).
Instalfation:

Replace seal {2).

Installation:
Check length of spring (3).
Nominal value: 159 = 0.5 mm
{6.260 £ 0.020").
Conically wound end of spring faces plug (1}.
Tightening torque for:
— plug (1) 40 + 2 Nm {29 £ 1.5 ft. Ibs.)
—cylinder (5) 50 % 2 Nm (36 + 1.5 ft. lbs.)

Piston (4} and cylinder (B) are matched™ —
code 1 or 2.

Only install parts with same code. :
Install cylinder with groove facing back (as
seen looking forward in car) and pasition with
groove facing up.

Guide piston opening into tensioning rail.

* See Specifications

Unscrew nipple (7} — replace O-ring (8) if
necessary.

Add engine oil, until oil runs out of nipple (7).
Tighten nipple (7).
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1134550 REMOVING AND INSTALLING
VALVES
— Cylinder Head Removed —

111054

alI's >

Unscrew spark plugs.

Mount cylinder head on Special Tool
11 1 065 with Special Tools 11 1 054.
Screw on Special Tool 11 1 065.
Instalfation:

Tightening torque for spark plugs:

20 +5 Nm {14.5 + 3.5 ft. Ibs.).

Screw on Special Tool 11 1 051,
Mount Special Tools 11 1 068, 11 1 052 and
111067

L
14 25

Place Special Tool 11 1 053 (tray) in the
¢ assembly stand — pull out rubber part (1)}

v s
.xw vﬁ Compress valve springs and remove valve
p’

14 26

collets.

Rernove upper spring retainer and double
spring set. .

Take tray out of assembly stand and pull out
valve.

Installation:

Lubricate valve guide and valve stem with oil.

Pull off valve stem seal with Special Tool
111 250.
Check valve guide for wear —see 11 12 595,

Install valve and wnsert Special Tool 11 1 053
{tray)

insert lower spring retainey {1),

Use Special Tool 11 1 360 to avoid damaging
the valve stem seal

Lubricate vaive stem seal {2) with oil and
install.

Source for Specal Tool Sleeves:

CARTOOL

Alfred-BrehmStz 5

D—8070 Ingolstadt

. M8811088

Press on valve stem seal with Special Tool

11 1 200 by hand.

Special Toot 17 1 200 has two diameters — for
7 and 8 mm {0.275 and 0.315"'} valve stem
seals.




. ...
3011167

30 11168

3013170

Testing and Servicing:
Check whether oil pump runs easily by
turning the drive shaft.

Clean oil filter screen.

Disassemble oil pump.

Check oil pump for wear.
— Scoring in body
— Wear on rotors

1-176

30 11171

The pressure safety valve is located in the main
bore and regulates the engine oil pressure® —
see 11 40 000.

Check whether piston {6} moves easiiy.

Check length of spring (7) = 68 mm {2.6777).

Pressure safety valve {8 bar = 114 psi) regulates
the oil pressure in front of the oil filter and
prevents oil filter leakage.

Check seat of piston (8],

Check fength of spring {9} =44 * 0.4 mm
{1.732 £ 0.076").

[nstallation:
Press in spring {9} and washer (10} with a wrench
socket and install circlip {11},

1141 151 REPLACING OIL PUMP DRIVE
CHAIN

Remove lower oil pan section — see 11 13 020.
Remove timing chain — see 11 31 051,

Unscrew nut (2) and take off sprocket.
Installation:

Check sprockets for wear.

Adjust chain tightness — see 1141 000,

Chains with green code are longer than chains
with a red code.

Tightening torque: 25 to 30 Nm (18 to 22 ft. Ibs.)

* See Specifications -




1143101 REPLACING GUIDE TUBE FOR
OIL DIPSTICK

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

** Source: HWB

1151000 REMOVING AND INSTALLING
WATER PUMP

Drain coolant.

If applicable, remove fan cowl and fan — see
11 52 000.

Take off drive belt and remove pulley.
Instafiation:

Add coolant***,

Tighten drive beit — check tightness with
Special Tool 11 5 020.

Loosen hose clamps.
Remove water pump.
Installation:

Replace gasket.

=%+ Saa Service Information of Gr. 00
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Al Models:

Unscrew fuel lines (11 and 12).

Pull off hose (13) and unscrew filter (14).
Installation:

Use a new squeeze-hase clamp.

1100091 EXCHANGING ENGINE

Hemove engine — see 11 00 050.

Exchange Engine identification on the
Crankcase:

1 = Type designation/displacement®

2 = Yeay of manufacture {1984}

3 ="A* for exchange or “N* for new engine
4 = Month of manufacture

Stamp engine number (5).

Disconnect water hoses for heater. Drive in supplied oil dipstick guide tube
{see 11 43 101) and transfer parts from old
engine to exchange engine.

Fill exchange engine with oil**.
Important!

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

V.ﬁ, f Unscrew ground strap {8) and both engine Instali engine.
" mounts. Adjust ignition timing — see 12 11 004.
5 &= Installation: Adjust engine idle speed and CO level — see
ST 77 B Insert guide pin {10} in bore of axie carrier. 13 00 054.
i 4 Tightening torque*.

Apply Special Toot 11 0 020 and lift cut the
engine.

Installation:

Adjust engine idle speed and CO level — see
13 GO 054.

* See BMW Techuik and Service Infarmation
of Group 11
* See Specificaticus ** Sae Service Information of Group 00 L
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Puli off rubber caps (1 and 2} and unscrew leads
on alternator.
Disconnect plug (3}).

Pull off ignition leads on ignition coil.

Puli off plug {1} on oil pressure switch.
Loosen lead holding clip underneath the
distributor and pull out leads to left side of
engine.

Disconnect pipes {2} for oil cooler.
Installation:

Check gaskets, replacing if necessary.
Tightening torque*.

Disconnect coolant hose.

Puil off plug {1}.

Pull off fuel hose {2),
Pul} off piug (3).
Unscrew bolt (4).
Pull off piug (5},

Take off relay box cover.
Lift out relay with socket and lay on engine
together with wire harness.

nmo:u_v._

Loosen clamp and remove carbon canister.
Place electric lead plate aside past the oil
dipstick guide tube,

Disconnect leads {1 and 2} on starter and
lift out starter,
Disconnect fuel pipe (3}).

* See Specifications
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1111160 REPLACING BEARINGS FOR
OIL PUMP DRIVE SHAFT

1112000 REMOVING AND INSTALLING
CYLINDER HEAD COVER

M 20 B 25:
Unscrew support {(1).

Remove oil pump — see 11 41 000,
Unscrew screw (1) and lift off cover (2).

M 20B 27:

Pull off plugs (11 and 12} and unscrew
| holder (13).

Unscrew support (14).

Remove gear wheel (3).

Installation:

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

All Models:

Disconnect hose (9}.

Unscrew nuts (1 ... 8) and take off cover.
Installation:

Check gasket, replacing if necessary.
Mount the ground strap with nut {6).
Tighten nuts in order of 1 through 8.
Tightening torque®.

Drive out needle biearing from bottom to top
with Special Tool 11 1 310,

Instaliation:

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

4| * See Specifications
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M 20 B 27: Unscrew oil dipstick tube (4).
Pull off vacuum hose {4} and hose {5). ; ~~= Unscrew holder (5).

Pull off plugs (6 and 7} and disconnect wire i .. Disconnect fuel hose {6}.
harness. | :

Pull out hose (8) and loosen hose clamp (9},
Unscrew nuts (10} and remove air cleaner
with air flow sensor.

Disconnect hoses (9 and 10).
Pull off plug {13).
Unscrew bracket (14).

== S— - —
All Models: \_B w M 20 B 25:
Disconnect water hoses for heater. P lxlnl.‘l\.\n\l. l_ . Pull off plugs on fuel injectors {4/5/6) and pull
o out wire harnass,

Cars with Four Wheel Drive:
Pull off hose {1).

et 20 11 263

Press down vent tube and lock with Special
Tool 111 280.

Installation:

Check seal, replacing if necessary.

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

A Puli off plugs {2 and 3).

Pull off wire on oil pressure switch.

Puil off plugs on fuel injectors {1/2/3).
Disconnect wire harness and pull in to the
N = left side,

I

Jmm,wm

S—

4

ﬁ_v 7
M_

2011126

20 11264
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Loosen bolts (7 and 8).
Press in tensioning roller.
Tighten bolt (6).

Take off drive belt on camshaft sprocket.
Cautionf

Never crank engine after removing drive belt.

Installation:
Always replace drive belt — see 11 31 110.

Installation:

Before installing the cylinder head, turn the
camshaft that mark on camshaft sprocket is
facing mark on cylinder head.

Cylinder no. 1 is in TDC.

Also install the drive belt in this position.

Unscrew bolts in arder of 14 through 1 and
take off the cylinder head.

nstaliation:

Keep oil out of cavities, since otherwise bolts
tightened with correct torque might not exert
sufficient pressure on the cylinder head and,
in addition, the crankcase might be cracked.
Cigan cylinder head bolts.

Lubricate threads and bearing surfaces of bolt
heads with a light coat of oil.

Replace cylinder head gasket — see 11 12 101.

Tighten bolts in order of 1 through 14 in
three steps.

Tightening torque®.

Adjust valve clearance — see 11 34 004.
Adjust engine idle speed and CO level — see
13 00 054.

Tighten cylinder head bolts in the 3rd step
{cylinder head cover removed again after
running engine warm) to torque angle with
Special Tool 11 2 110 regardless of the engine
temperature.

Note:

Cylinder head belts nesd not to be retightened
after 1,000 km {600 miles).

* See Specifications




N Pl off plug (1),

2011126

Disconnect hoses {2 and 3}.

Disconnect water hoses for heater.

Press down and arrest breather tube with
Special Tool 11 1 2930.

Installation:

Check saal, replacing if necessary.

Check for correct seating of breather tube
after removal of Special Too!l 11 1290,

11-108b

Puli ignition teads off of ignition coil.
Remove fan — ses 11 52 000.

Unscrew water pipe bolts {1 and 2) and take
off water pipe.

Remove cylinder head cover - see 11 12 000.
Turn crankshaft to have cylinder no. 1in TDC
and overiapping valves in cylinder no. 6.

Unscrew distributor cap (1).
Unscrew distributor rotor {2).
Remove cover (3},

Unscrew bolts (4).

Unscrew nut {5).

Remove protective cover {6).
Take off wire clip underneath the distributor
and place leads in front of puliey.
Installation:

Screw on holder (7).

Check rubber ring {8).

Install rubber cover (9).




28 11 628

1112101 REPLACING CYLiINDER HEAD
GASKET

Remove cylinder head — see 11 12 100.
Clean sealing surfaces on cylinder head and
crankcase — using sealant remover** and a
hard wood scraper.

Check ievelness with a standard steel ruler,
grinding the cylinder head sealing surface
if necessary —see 11 12 718.

Instaliation,

Only use ariginal cylinder head gaskets, of
which the openings for coolant are matched
precisely,

Engine Stamped Code
M20B 25 25
M208B 27 2.7
Important!

A 0.3 mm (0.012") thicker gasket must be
installed after grinding the cylinder head to
prevent reduction in combustion chamber
size.

** Source of Supply: HWB

1112240 REPLACING RADIAL QIL SEAL

IN END COVER
Remove drive belt — see 11 31 110.
Take off sprocket,
Note:

Always replace drive beit — sse 11 31 110,

Unscrew cover.

Replace radial oil seai {2) and round cord
seal (3).

Instafiation:

Use Special Tool 11 2 212 to install the
cover.

i 28 11554




1112607 MACHINING VALVE SEATS
| o AND VALVES
s} — Valves Removed —
The valve has to be replaced, if the minimum
edge thickness A* cannot be held.

M 8B 11 006

Produce the valve seat diameter M* and valve
segt width B* by machining correction
angles* after machining the valve seat angie®.
Grind in valves with grinding paste and check
for leaks, see 11 34 509.

28 11 519

28 1t 520

* See Specifications

1112719 GRINDING CYLINDER HEAD
SEALING SURFACE
— Cylinder Head Disassembled —

The original total thickness (A} of the cylinder
head is 125.1 £ 0.1 mm (4.925 + 0.004"'} and
not more than 0.3 mm (0.012"} may be ground
off.

Use a 0.3 mm (0.012") thicker gasket on a
reground cylinder head (also refer to 11 12 101)

1112729 CHECKING CYLINDER HEAD
FOR CRACKS IN WATER TEST

Mount Special Tools 11 1 026 on the cylinder
head, using cylinder head boits.

Close off water circuit on the cylinder head
with Special Tools 11 1 023, 11 1 024 and

11 1025,

Apply compressed air on cylinder head.
Pressure: 4.5 bar {64 psi}.

Place cylinder head in 2 water bath and check
for cracks.

Note:

If necessary, relax water bath with a detergent.

* See Specifications




2011140

M 21 11 050

11-113

Unscrew bolts (8 ... 10).

Only loosen the other oil pan bolts.

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

Take off cover.

Instaltation:

If oil pan gasket was damaged, remove oil pan
and replace gasket — see 11 13 G0C.

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

Replace gasket.

Check radial
Important!
Always use Special Tools 112 211 {crankshaft)
and 11 2 212 {intermediate shaft) for installa-
tion of the end cover.

il seals, replacing if necessary.

1114180 REPLACING RADIAL OIL SEAL
IN END COVER

Remove end cover 11 14 175.

Press radial oil seals out of the cover.

Press in radial oii seals with Special Tools

24 1 050 and 24 1 040.

Press in the new radial oil seals approx. 1to 2
mm {0.039 to 0.079) deeper, in contradic-
tion to the standard seal which had been
installed flush.

Lubvricate sealing lips with oil.

30 11 027

1114 605 REPLACING RADIAL OIL SEAL
[N CLUTCH END COVER
Transmission Removed

Remove flywhee! 11 22 000.

Unscrew oil pan/end cover holts.

Only loosen the other oil pan bolts.

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

1 oil pan gasket was damaged, remove oil pan
and replace gasket — see 11 13 000,

Take off end cover.

Replace gasket (1).

Important!

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

Press in the radial oil seal with Special Tools

11 1 260 and 00 5 500,

Press in the new radial oi} seal approx. 110 2
mm {0.039 to 0.079"}) deeper, in contradiction
to the standard seal which had been installed
fiush,

Lubricate sealing lip with oil.

Coat end cover/oil pan jeint with a brush-on
universal sealing compound / Three Bond
Silicone 1207%*.

Use Special Tool 11 2 213 to avoid damage
on the radial oil seal.

** Source: HWB




28 11 307

M21 11 023

M-115

11 21 501 REPLACING CRANKSHAFT
- Crankshaft Removed —

Note:

A replacement crankshaft is supplied
complete with corresponding bearing
shells for main and conrod bearings.
Crankshaft Identification:

Engine _ Siroke Grooves Code
M20B 20 66.c mm 1 U
M20B 23 76.8 mm - v
M20B25 75.0 mm 3 X
M20B27 B81.0 mm 2 w

Crankshaft is surface treated and may
only be reground in the factory.

Reground crankshafts are marked with
stripes of paint.

Conrod Bearing Journal (A)

1 paint stripe Slze 1*
2 paint stripes Size 2*
Main Bearing Journal (B)

1 paint stripe Size 1 *
2 paint stripes Size 2 *

Cars with Manual Transmisslon:
Install pilot bearing for the transmis-
sion maln shatt.

Instalied Order:
Ball bearing (1), cover (2}, felt ring {3)
and capsuie {4).

Insert cover (2) with embossment fac-
ing out.

Flll bore in crankshaft with approx. 1
gram (0.035 oz.) of iubricating grease.
Drive In pilot bearing with Speclai
Tools 11 2 030 and 00 5 500.

* See Specifications

28 11 30¢

28 1t 053

Crankshaft bearing shells were instail-
ed standard with the following color
codes for a pertinent ground size.
— Double classiication: red/blue
{old color codes)
~ Triple classification: yellow/green/
white (new color codes)

Replacement crankshafts are only
supplied with bearing shells of triple
classlflcation.

1 = Bearing shell 1-2-34-5-7
2 = Bearing sheil 6 (pilot bearing)

The color code is located on the side
of the bearing shell.

Installing Instructions:

Only place bearing shells with “yellow"
marks in the crankcase (regardless of
the oid color code mark on the crank-
case).

Install bearing shells in bearing caps
depending on the color code of the
carnkshaft bearing journals — "yellow-
green-white”.

Install crankshaft.

Place Type PG-1 Plastigage on crank-
shaft wiped clean of ofl and tighten
bearing caps with the correct torque*.
Do not turn the crankshaft.

Source of Supply for Plastlgage:
CARTOOL

Alfred-Brehm-Sir. 5

D-80G70 Ingolstadt

* See Speclfications




28 11 30t

1

28 11 053

MES8 11061
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11 21 531 REPLACING CRANKSHAFT
MAIN BEARING SHELLS
- Engine Disassembled —

Crankshaft bearing shells with the fol-

lowing color codes for a pertinent

ground size had been Installed stan-

dard.

— Double classification: red/blue
{old color code)

— Triple classification: yellow/green/
white (new color code)

1 = Bearing shell 1-2-3-4-5-7
2 = Bearing shell & (pilot bearing)

Color code mark Is Incated on the side
of a bearlng shell.

Install bearing shells In crankcase with
same color code as the dot of paint on
the console.

Install both bearing shells according to
the crankshaft color code, If the color
code mark on the crankcase is washed
off.

Install bearing shelis in bearing caps
with the same color code as for the
crankshaft.

Install crankshaft.

Place Type PG-1 Plastigage on crank-
shaft wiped clean of oll and tighten
bearing caps with the correct torque®.
Do not turn the crankshait.

Source of Supply for Plastigage:
CARTOOL

Alfred-Brehm-Sir. 5

D-8070 Ingolstadt

* See Speclfications

RN
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Remove bearing caps.

Read bearing play* by measuring the
width of the flatiened Plastigage with
help of the supplied scale.

Correct the bearing play by installing
new bearing shells, bearing shelis of a
different machined size or with a
ditferent color code.

Survey of Color Code/Shaft Diameter/
Bearing Shell Thickness*

Triple Classification Color Codes:
Ge = yellow

Gn= green

Ws= white

Double Classificatlon Coior Codes:
Rt = red

Bi = blue

Crankshaft diameter
Bearing play

Bearing shell thickness
Console dlameter

SN =

* See Specifications
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1122000 REMOVING AND INSTALLING
FLYWHEEL

Remove clutch — see 21 21 000.

Hold flywheel with Special Tool 11 2 170,
Unscrew bolts and take off flywheel,
Instajlation:

Clean tapped bores.

Insert ring (1}.

Replace and instail expansion boits with
Loctite No. 270* %,

Tightening torque®.

Check flywheel for axial runout®,

Friction surface may be machined to minimum
distance A*,

If machining the friction surface reduces
distance “*h” to zero, the fiange surface
{distance “h**} has to be machined.

The friction surface of a double-mass flywhee!
cannot be machined.

?

B "

* See Specifications
** Source: HWB

1122051 REPLACING DRIVE PLATE FOR
TORQUE CONVERTER

Remove transmission — see Group 24.
Hoid flywheel with Special Tool 11 2 170.
Unscrew bolts and take off flywheel.
Installation:

Clean tapped bores.

Replace and install expansion bolts with
Loctite No. 270%%,

Tightening torque*,

1122541 REPLACING STARTER GEAR
RING

Drili a 6 mm (0.236“) dia, hole about € mm
{0.315"}) deep underneath a tooth gap to make
breaking the gear ring easier.

Break the starter gear ring at drilled point with
a chisel.

fnstallation:

Heat new starter gear ring to 200 ... 230° C
(395 to 445° F), checking temperature with

a thermo-color pencii.

Tooth beve! faces the engine.

Drive on starter gear ring to fit tight all around
with a brass mandrel,

* See Specifications
*%* Source: HWB
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1124527 REPLACING CONNECTING
RODS
— Pistons Removed —

Impaortant!

Only use connecting rods of the same weight
group in one engine.

The weight group is stamped in the machined
conrod bearing cap surface.

Connecting rods may not be machined!
Check length of connecting rods!

The piston pin must slide through the conrod
bushing under light pressure.

1124571 REPLACING CONNECTING
ROD BEARING SHELLS
— Engine Disassembled —

Install the conrod bearing shelils in the rods

and caps.

Double Classification:

Install red or blue conrod bearing shells
according to the color code on the connecting
rods.

Important!

Check machined size (conrod bearing diameter).

Turn to BDC, place Type PG-1 Plastigage on
crankshaft wiped ciean of oil and mount con-
rod bearing caps that grooves are on one side.
The pairing code (0 to 99) must be the same
on the connecting rod and cap.

Source for Plastigage:

Cartool

Alfred-Brehm-Str. 5

D—8070 ingolistadt / West Germany

Tighten the bolts in two steps {use the old
conrod holts).

15t step 20 Nm (14.4 7t. tbs.)

2ndstep  70° torque angle

Important!

Don‘t turn the connecting rods or crankshaft.
Take off the bearing caps.

Read the bearing play* from the width of the
flattened Plastigage with help of the supplied
scale.

Correct the bearing play by instaliing new
bearing shells, bearing shells of different
machined size or with a different color code.
Replace the conrod bolts for final installation
and tighten the conrod bearing caps in two
steps {see above).

* See Specifications
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1125651 REPLACING PISTON RINGS
OF ONE PISTON
— PISTON REMOVED —

Measure side clearance® of piston rings.

Remove piston rings and measure end
clearance™.

Instaliation:

Install piston rings that word “TOP” faces
piston crown.

1 Plain compression ring

2 Taper face ring

3 Oil scraper ring

2811 510

* See Specifications
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1131110 REPLACING DRIVE BELT

Important!

Always replace an used drive belt, regardless of
the driven miles, with a new one each time the
tensioning roller is loosenad* **,

Unscrew distributor cap {1).
Unscrew distributor rotor (2).

Older Version:

Unscrew adapter (8).

Remove cover {3).

Unscrew bolts {(4).

Installation:

Check seal {9), replacing if necessary.
Tightening torque*,

Turn crankshaft to have TDC in cylinder no, 1
{arrow on camshaft sprocket facing mark on
cylinder head).

Remove vibration damper — see 11 23 010.

Take off rubber guard (5).
Unscrew nut {6).

Remove cover {7).
Re-install adapter (8},

Two Piece Hub/Sprocket:

Remove hub for vibration damgper - see
1123 031.

Swing away tensioning bar {7).

Lift out TDC sender (8).

Unscrew boit (9) and take off cover,

LMO_,_ 170

2811578

* See Specifications
*** See Service Information of Gr. 11
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1133020 REMOVING AND INSTALLING
ROCKER ARM SHAFTS

Remove cylinder head 11 12 100,

Set up Special Tool 11 1 060 on Speciai Tool
00 T 490 and mount cylinder head with one
cylinder head bolt.

Mount adapter (2} again.
Adjust valve ciearance of all valves to greatest
value.

Remove front and rear plugs {3},

Remove guide plate (4},

{nstallation:

Guide plate {4) must fit in grooves of rocker
arm shafts.

Remove spring clamps.

Instaliation:

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

28 11 634

28 11 635

28 11 6386

Remove rocker arm shafts,

1) Exhaust Side:

Cylinder no. 6 must overlap.

Push in rocker arms of cylinder no. 1 and turn
camshaft on adapter to intake side until rocker
arms (all} are relaxed.

Pull out rocker arm shaft.

2) Intake Side:

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

Puli out rocker arm shaft.

Replace worn (scored) rocker arm shafts and
rocker arms.

Installation:

Install rocker arm shafts that large cil bores
face down 1o valve guides and smali oil bores
as well as grooves for guide plate face in.
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1134550 REMOVING AND INSTALLING
VALVES

Remove rocker arm shafts 11 33 020.
Place tray 11 1 066 in assembly stand
111 060.

Unscrew intake.

Installation:

Replace gaskets.

Press down the valve springs with Special Tool
111 D60 and remove the valve collets,

Remove the upper spring retainer, valye
springs and lower spring retainer.

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

Instaflation:

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

Lubricate valve guide and valve stem with oil,

Pull off vaive stem seal with Special Tool
11 1 250.

{nstall valve.

Always use Special Tool 11 1 350 to avoid
damage on the valve stem seal.

Lubricate valve stem seal {1) with oil and
install.

Source for Special Tool Sleeves:
Cartool

Alfred-Brehm-Str. §

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 {0.504").

“Elring” Seals:

Press on the valve stem seal 1o fit tight with
Special Tool 11 1080,

Dia. A = 13,5 mm (0.531*).

The new, improved valve stem seals {internal
grooving) are pressed on by hand with Special
Tool 11 1 200.

Special Tool 11 1 200 has two diameters -
for 7/8 mm (0.276/0.315“} valve stem seals.

1135020 REMOVING AND INSTALLING
DISTRIBUTOR INTERMEDIATE
SHAFT

Remove fuel pump 13 21 030,

Remove distributor 12 11 060,

Remove front end cover 11 14 175.
Remove guide plate {1).

Pull out the intermediate shaft {2).
Instaliation:

Check sprocket, replacing the intermediate
shaft if necessary.

The bearings in the crankcase cannot be
replaced.
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1140000 CHECKING ENGINE OIL
PRESSURE

Pull off wires on oil pressure switch.
Unscrew oil pressure switch {1).
Installation:

Check gasket, replacing if necessary.

Screw in Special Tooi 11 4 050 {adapter}.
Connect Special Tools 13 3 063 (hose} and
133 061 {pressure tester).

Check oil pressure®.

* See Specifications
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PRESSURE RELIEF VALVE

The pressure relief valve is instailed in the
main bore and regulates the engine oil
pressure* after the oil filter.

Remove oil pan 11 13 000.

Unscrew pressure relief valve,

Take off the sleeve (1).

1142020 REPLACING FULL FLOW OIL
FILTER

Unscrew filter with Special Tools 11 4 020/
11 4 650.

Installation:

Give gasket a light coat of oil.

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

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

If the engine no longer builds up oil pressure
2811 584 after replacement of the oif filter cartridge,
stop the engine, loosen the filter cartridge by
approx. 90 and start the engine.

Tighten the filter again after oil has run out
briefly {bleeding 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

2011116

1141110 REMOVING AND INSTALLING =

-

2011179

1151000 REMOVING AND INSTALLING
WATER PUMP

Drain ¢oolant.

Remove distributor cap (1}.

Remove distributor rotor (2).
Unscrew adapter (8).

Remove cover (3).

Unscrew bolts {4).

Remove fan 11 52 000.

fnstaflation:

Pour in coolant and bleed the cooling system
17 00 039. i
Check seal (9), replacing if necessary.

Remove pulley.

Unscrew nut (4} and take off the drive belt.
Lift out rubber part (5) and pull out the
protective cover (G).

Installation:

Tighten the drive belt and check the tightness
with Special Tool 11 5 020.

Compress the spring and clamp the pin with
Special Tool 11 5 010.

Instatlation:

Check installed pasition of the pin to the
water pump.

Disconnect coolant hoses {7 and 8).
Remeove the water pump.
{nstallation:

Replace the gasket.
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1152000 REMOVING AND INSTALLING
FAN

1153000 REMOVING AND INSTALLING
COOLANT THERMOSTAT

Drain some of the coolant.

Unscrew cover (1).

Installation:

Bleed the cooling system - see 17 00 039.

Temperature Dependent Visco Fan Clutch:
Hold pulley with Special Too!l 11 5 030 and
unscrew the coupling nut {1).

Important!

Left-hand threads — nut must be turned
clockwise to unscraw.

Tightening torque*.

Remove thermostat.

Installation:

Clamp on the thermostat faces out.
Replace rubber ring (2).

Since 1986 Models:

New thermostat housing:

Install thermostat no. 1 713 040 (smaller
valve seat diameter).

{nstaifation:

Tighten fan with Special Tool 11 5 040,
The 40 Nm (29 ft. Ibs,} tightening torque is
equal to a 30 Nm (22 ft. Ibs.) setting on the
torque wrench.

30 11193 . 2011189

1152020 REPLACING FAN CLUTCH Checking Thermostat:

Check whether opening temperature agrees
with the value in the Specifications.

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

opening temperature value.

Remove fan — see 11 52 000.

Reasons for Replacing the Fan Clutch:

a) Hub has seized — fan of stopped engine
cannot be turned or is hard to turn.

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

Check the switching points* with a

Vibrocard***,

Unscrew the fan mounting boits and take

off the fan clutch,

2011190

73011215

1153080 REPLACING TEMPERATURE
TRANSMITTER

Puil off wire {1).

Unscrew the transmitter.

Instalfation:

Replace seai {2).

Bleed the cooling system — see 17 00 039.

* See Specifications
*** See Workshop Equipment Catalog




1178510 REPLACING OXYGEN SENSOR M20B 27:
Disconnect plug (1).
— Do not clean oxygen sensors or let them Lift out leads.
come in contact with lubricants. Installation:

Seal plug (1) with an universal sealing compound ™
for protection against spray water.

— Only use AntiSeize** on threads,

— Cover oxygen sensors when undercoating
the car.

The heated axygen sensor has to be replaced

at intervals of 50,000 miles.

M 20 B 25: Unscrew oxygen sensor (2).
Disconnect plug {1).

Lift leads out of clip.

Pull off cover and remove oxygen sensor {1). All Models:
instaliation:
Coat threads with Anti-Seize** and tighten
the oxygen sensor with Special Tooi 11 7 020.
Tightening torque*.

* See Specifications
** Source: HWB
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Engine Electrical Equipment

Model 318 i/A

Instructions for working on TCI {transistorized coil-type ignition) .
Engine electrical layout ..............
Ignition timing — adjust .
Distributor — remove and install .............
Pulse transmitter in distributor — check . . -
Pulse transmitter in distributor — replace .
Vacuum control —replace /check ......... ...
Spark plug connectors — replace ........
Ignition coil — check . ...
Ignition coil — replace ....
TCI control unit — remove and install ..........
Transistor ignition control unit connection plan ..
Vacuum advance control —check .............
Vacuum advance control — troubleshoot ........
TCl — troubleshoot ..................
Alternator — troubleshoot .......
Alternator and voltage regulator — check . .......
Alternator — remove and install ..........
Alternator drive belt — tighten . . ..
Alternator — disassemble and assemble ............. ... 0.0
Ball bearing —replace .. ..........
Diode plate —replace ............
Alternator components — inspect . . ... .c.cvieiiiira i
Carbon brushes —replace . .........
Voltage regulator —replace ........
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12 Engine Electrical Equipment

Models 325 /325e/325es/325i /M3

Instructions for workingonDME . ................ veraenas 12-100
Engine electric fayout — 1984/1985 models . .............. e 12-101
Engine electric layout — 1986 models ....... A N AN 12-102
Connection plan — engine wire harness plug . . . A W T 12-103
Connection plan — diagnosis plug . . . .. ... ...coviinenenrinaasseernnnns 12-104
Engineelectric layout — 3250 ............cc.iiiiiiiiiiiairenaiiaan 12- 105
Engine electric layout — M3 ....... by e e 12- 106

Relay survay —M20 .......
Connections — engine plug . ..
Connections — engine plug . ... ... . vewens 12-107/2
Connections — 55-pin plug . . . veeess 12-107/3
Holding circuitdiagram . ...........c....iviinenerersnnssnsassseanss 12-107/4
Engine electric and DME — troubleshoot . + - SR e R e e 12 - 108

ceereaaes 12-107
veaeen 12-107/1

1200... Engine slectric/electronic quick test list .. .............00vvevnnneeeen.. 12-108/1
1211... Digital motor electronics (DME) — troubleshoot ............. asseraaee 12-110
DME troubleshooting test procedures ................. Satasesemnmere: 12- 111

oo 12-112
S - &
crrieaeeseas 122114
craseaaeeaes 122114011
i waism e 12- 118

Ignitioncoil .....................
DME control unit and power supply .
Fuelsupply ......
Exhaust system / catalytic converter .




12 Engine Electrical Equipment

Models 325 /3256 /325es/325i/M 3

1241551 Carbon brushes — replace (starter removed and disassembled) .............. 12-155
Diagnosis plug —connection plan . . . ... ..coviivennrnnenranarnnanenne 12 - 160
On-board diagnosis .. . ... ....cvvirrrrnnnrnnrnnanaerrernaane e 12 - 200




ENGINE ELECTRICAL LAYOUT 4 Temperature transmitter

5 Temperature switch for ignition switchover
Model 318 i and idle speed control
1 Control unit - L-Jetronic {see Gr. 13)
2 Control unit - idle speed (see Gr. 13)

3 Piug - car electric system, fuel pump relay

3012 236

6 TCIi-S control unit
7 Solenoid valve for ignition switchover

4 Plug {white) for transmission versions
(wire colors: green/yellow — blue/yellow)
— not used for automatics
{lean mixture)
— connected for manuals
5 Plug {black} for air econditioner
{wire colors: blue/white)
6 Plug (red) for control unit coding
(wire colors: brown/violet)

Air temperature sensor for ignition switchover

1 Relay for fuel injection, fuel pump,
oxygen sensor heating

2 Relay for tdle speed stabilization
{see Group 13}

3 Relay for ignition switchover

Ground point for engine electrics

1

o,.wlo iz dmm_

i s
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1211060 REMOVING AND INSTALLING
DISTRIBUTOR

b Rooch
._O.-

Turn crankshaft to TDC mark {ignition in
cylinder no. 1} with a 30 mm wrench socket.

Take off cap (1).

?’ Pull off plug {1).

( Lift off clamps {2 and 3).
Remove distributor cap.

Remove distributor rotor {1) and dust

ry .

Puli off vacuum hose {3).

30 12 016

Chack position of distributor rotor — it should
point to notch on distributor.
Correct by turning crankshaft, if necessary.

30 12 017

Loosen nut.
Pull out distributor.

30 12 018

Installation.
Check seal (1), replacing if necessary.

30 12 019

Installation:

Turn distributor rotor clockwise toward
mark on housing approx. 30° (A).

Insert distributor.

Adjust ignition timing {see 12 11 005) after
finishing installation.




32012047

Unscrew pulse transmitter on carrier plate.
Installation:

Check arrangement of carrier plate connec-
tions as shown.

Arrangement:

12 Insulator

13 Pulse transmitter
14 Carrier plate
Adjust ignition timing (see 12 11 005) after
finishing installation.

——

e
g._uo.wu

1211201 REPLACING VACUUM

CONTROL

Take off protective cap and distributor cap.
Unscrew and turn distributor for better
accessability.

Unscrew vacuum control.

Disconnect pull rod from below.
Instaflation:

Lubricate eye of pull rod with grease.
Check that pivoting plate moves sasily after
connecting the pull rod.

Complete installation and adjust ignition
timing* — 12 11 005.

Checking:

Connect BMW service test unit according to
operating instructions and perform test step
‘D8 Engine’**,

2 ; ** Perform test step “06 Engine”, if vacuum
= hose is connected on the intake air mani-
. fold.

e
3012 101

Note difference in ignition timing between
disconnected and connected vacuum hose
— 13 to 17° before TDC on crankshaft.

* See Specifications
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1213009 CHECKING IGNITION COIL 1213011 REPLACING IGNITION COIL
Connect BMW service test unit. Caution!

Carry out engine test step 09. Always turn off ignition before waurking on the
Observe oscillograph — ignition voltage and ignition system -- dangerous high voltage!
ignition voltage deviation must agree with Refer to page 12 - 0 for instructions for working
nominal values**, on ignition system.

Pull off protective cap and ignition lead (term.
4).

Unscrew connections {term. 1 and 15).
Unscrew holder and take off ignition coil.

Muitimeter Test (M 06):
Measure resistance* of primary coil (term. 1/
15) and secondary coil (term. 15/4).

Installation:
Check new ignition coil for correct code number*
and color label*.

Check for hairline cracks and signs of burning.
Check plug (S} for tight fit — if pressed out,
replace ignition coil.

* See Specifications
** See nominal value microfiche * See Specifications
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TRANSISTOR IGNITION CONTROL UNIT
CONNECTION PLAN

TCli Control Unit (Bosch):
No. Terminal Description

1 1 To ignition coil
2 3 Ground

3 _— Shielding

4 15 Power supply
5/6 A+/B— Pulse transmitter

TCIi-S Control Unit (Siemens/Telefunken):
No. Terminal Description

1 - -

2 1/16 To ignition coil

3 15 Power supply

4 TD — to fuei pump relay

— to L-Jetronic contr. unit
— to tachometer

To starter term. 50

31 Ground

+— Pulse transmitter

@ Ul
w
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If the coolant temperature switch is checked
at a temperature below 45° C (113° F}, pull
off plug on idle control unit {in glove box
above L-detronic control unit).

3012094

- )
= .uwmf Check resistance® on coolant temperature
switch,

Check resistance® on intake air temperature

switch, ]
The switches should be connected during

the check with control simulator.

13012 096

* See Specifications

TROUBLESHOOTING VACUUM ADVANCE CONTROL SYSTEM

Connect vacuum advance control simulator 12 1 460.
Run engine at idle speed.

* Lamp “tp” not flashing — No tp signal.
No power supply for simulator.
L-Jetronic control unit, connections or wire
harness defactive.
Engine not running correctly or at ali.

* Lamp "MV not on — No power supply for simulator.
Wire harness to simulator defective.
Vacuum advance control relay defective.

* No advance control — Vacuum advance control relay defective.
Connections or wire harness for solenoid
defective.

* lgnition timing not reached when vacuum — Solenoid defective,

is supplied to advance control box. Vacuum hose leaks.

Distributor defective.




Test 2 — Voltage Supply for TC! Control Unit

Pull off plug on control unit and turn on ignition.

Check voltage (approx. 12 V) on connection terminals 15 and 31

{as shown in figures) of plug.

|

Not okay

h

Routing of terminal 15u wire*:

Ignition lock — plug connection on wire harness for car electric system —

connector (soldered point) in wire harness — engine wire harness plug connection —

— connector (soldered point) in engine wire harness —
— TCI cantrol unit
The ground wire is routed to the ground point on air collector

* See car or engine electric system wiring diagram.

{4th cylinder).

TCli Control Unit {Bosch):

Term.

Description

To ignition coil
Ground
Shielding

Power supply
Pulse transmitter

TCli-S Cantrol Unit (Siemens/Telefunken):
(8 = ignition timing retard while starting)

oo,

Term.

116
15
TD

31
+/—

Description

To ignition coil

Power supply

— to fuel pump relay

— to L-Jetr. control unit
— to tachometer

To starter term. 50
Ground

Pulse transmitter
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TestS — DISTRIBUTOR CAP / ROTOR and IGNITION LEADS

Bend ignition leads in a tight radius and check———— not okay ———p» Replace ignition leads and connections —
for cracks and traces of burning. see 12 12 072.

Check connection and tightness of plugs and

connections,

Check distributor cap and distributor rotor
for cracks and traces of burning.
Measure resistance * in distributor rotor.

not okay —— g~ Replace distributor cap and / or rotor

Test 6 — SPARK PLUGS and CONNECTORS

Measure resistance * of shieldes and spark ————— not okay ———p» Replace shielded and / or spark plug
plug connectors. 2 connectors — see 12 12 072,
Check for cracks and traces of burning.

Check spark plugs for electrcde erosion and ————— not okay ——p» Replace spark plugs — only install
electrode gap *, specified types *.
Check insulator for traces of burning.

* See specifications
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TROUBLESHOOTING ALTERNATOR

Test Requirements: — Correct connections on battery, starter and alternator.

— Good ground connection between engine and body.

— Tight drive belt.

Charge Indicator Lamp NOT On with Charge Indicator
Ignition Turned On Lamp ON with
Ignition Off
Pull off connection plug D+/61 and connect Remove alternator.
with ground (term. 31). Replace diode
plate — see
12 31 691.

Charge lamp on.

Take off voltage regulator.
Check carbon brushes,
replacing if necessary —
see 12 32 000. Check

slip rings for dirt or
oxidation coat.

Connect BMW service test
unit and perform engine
test — see 12 31 009,

Charge lamp not on.

Check connectigons
and wires** for
charge ind. lamp or
replace light bulb —
see 6299 .. ..

* See Nominal Value Microfilm

** See Wiring Diagram

Charge Indicator Lamp GLOWS or ON

with Engine Running

Connect BMW service test unit and

perform engine test (P 02).

Check regulating voltage*. Check oscillograph

Check charging current™®.

not okay

Replace voltage regulator
—see 12 32 000.

and harmonic wave
ratio — see 12 31 009.

not okay

Replace or disassemble
alternator and inspect
components.

Battery is CHARGED INSUFFICIENTLY
Charge Indicator Lamp Off with Engine Running

Connect BMW service test unit and
perform engine test (P 02).

not okay okay

Check battery, replacing if
necessary. Check power drain
with equipment switched off.

Regulating voltage not as Charging current* with
specified*. equipment on too low.
Replace voltage regulator Replace or disassemble
—see 12 32 000. alternator and inspect
components — see
12 31 020.
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12 31 020 REMOVING AND INSTALLING
ALTERNATOR

Disconnect battery.
Caution!

Disconnect wire between battery and alternator
only when engine is stopped.

Remove air cleaner and air flow sensor.

Unscrew connections B + and D +,
Disconnect ground wire.

Unscrew mounting bolts,
Remove alternator.

Installation:
Don‘t forget the ground wire (see arrow).
Tighten drive belt — 12 31 299,

12 31 299 CHECKING / TIGHTENING
ALTERNATOR DRIVE BELT

Check drive belt tightness with Speciai Tool
11 5 020 (1}, tightening if necessary.

This requires pulting hook {2) to be in center
of teeth,

Indicator must be located in scale above the
green or yellow field.

Tighten drive belt.

Unscrew nut (1) and turn tensioning wheel
(3) with a torgue of approx. 7 Nm (5 ft.lbs.)
Tighten nuts {1).

Recheck tightness with the tester, correcting
if necessary.
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- 1231581 REPLACING BALL BEARING
ol -- Alternator Removed and
Disassembled —

Puil off bearing with Special Teol 60 7 500.

T 630 12 171

Installation:
Replace cover for bearing, if it had been
damaged through application of special tool.

Installation:
Check installed position of washer — coltar
faces bearing.

1231691 REPLACING DIQDE PLLATE
- Alternator Removed and
Disassembled —

Unsolder stator coii on diode plate.
Caution!

Excessive heat from soldering iron would
destroy the diodes.

Unscrew bolts.
Remove diode plate.

630 12 173 i
Instaliation:

Check condition of insulating sieeves and
insulators,

630 12 179




12 31 200 REPLACING CARBON

12 32 000 REMOVING AND INSTALLING/
BRUSHES

REPLACING VOLTAGE

REGULATOR
Remove voltage regulator 12 32 000.

Unsolder leads on carbon brush hoider. Unscrew bolts (1) and take off regulator (2)

N carefully.
ote:

Only use a small amount of solder for
soldering to prevent hardening of leads.

28 12 028
-
A\ W

Instaliation:

Check slip rings for wear.

If necessary, remove rotor and fine grind
as well as polish the slip rings — part of
Pos. 12 31 201,

Check slip rings for wear, fine grinding if
necessary.

Void excessive out of true.
Max. slip ring out of true = 0.03 mm
{0.0012").

Clean contact surfaces and check tension
of spring contacts, coirecting if necessary.

x‘.-lil

630 12 036

Installation:

Mount reguiator at first with one boit
screwed in finger tight, then press alterna-
tor to final installed position carefully,
install and tighten all holts.

3¢

£
M 2112 078
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1241020 REMOVING AND INSTALLING
STARTER

Disconnect battery ground lead.
Remove air cleaner with air flow sensor.

Unscrew bracket for air collector.,

Unscrew holder.
Disconnect lines.

Drain coolant,

Disconnect heater hose, unscrewing coolant
pipe if necessary.

Unscrew nuts and remove starter from above,
Instalfation:

Pour in coolant* and bleed cooling system
17 00 039.

* See Service Information of Gr. 00

1241041 REPLACING SOLENOID
SWITCH

Remove and instail starter 12 41 020,
Unscrew bolt (1).
Unscrew nut (2).

Remove solenoid switch (1) with spring (2).
Disconnect and remove armature (3).
Instalfation:

Check armature (3) for wear (scoring, deep
spots, etc.), replacing if necessary.
Lubricate with grease before installing.
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1241551 REPLACING CARBON BRUSHES
— STARTER REMOVED —

Unscrew mounting bolts {1).

Remove dust cap {2).

Remove lock washer (3), shims (4) and seal (5).
Installation:

Take up axial play* with shims (4).

&—1 630 12 052

Remove holder and pole housing.

Unsolder or cut off all carbon brushes.

When soldering in new carbon brushes, make
sure that copper leads are not hardened with
flowing solder.

630 12 060
i Check commutator for wear, fine grinding if
- [53 necessary.
.rl e Diameter must be at Jeast 33.5 mm {1.319").
- T o—— H_:ﬁ:;:_ ©  Machine insujation between plates approx. 0.5
| R A- « "4 %14 toD.7 mm (0.020 100,028} deep.

316 12 051

Check armature for shorted turns after
repairing.

316 12 053

1241... INSPECTING COMPONENTS OF
STARTER
— Electric Test —

Check power input®* of engaging and holding
coils in solenoid switch.

630 12 186

Check exciter coil, carbon brush holder and
armature coil for ground contact.

Check armature for shorted turns.

Use a standard tester.

63012145

316 12 053

* See Specifications




ENGINE ELECTRIC LAYOUT

1984/1985 Models:

1 Control unit for DME (see Gr. 13)

2 Control unit for idle speed (see Gr. 13}

3 Plug for car electric system, fuel pump
relay

4 Plug — transmission versions

(wire colors: green/yellow — blue/brown)

— not used for automatics
{lean mixture)
— connected for manuals
5 Plug — air conditioner
{wire colors: blue/white)

1 Battery positive lead
2 To engine electric system
3 To car electric system

4 Switch 0° C (32° F) for idle speed control

Relay 1 for fuel pump
Relay 2 for DME
Relay 3 for oxygen sensor heating

1 Temperature switch 45° C (113° F) for
idle speed control

2 Coolant temperature sensor for DME

3 Temperature fransmitter

4 Temperature time switch

Ground point for engine electric system

Pressure sensor (see Gr. 13)
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12-103
_|OOZZmO._._OZ PLAN FOR ENGINE WIRE .
HARNESS PLUG

Until 1985 Models

No.
1 D+
2 sta
3 -
4 FT
5 —
6 15s
7 EP
8 50
9 —
10 15u
1 -
12 —
13 -
14 -
15 dyn
16 Ol
17 sl
18 —
19 -

. Term. Description

Alternator charge indicator
Qil level static

Coolant temperature transmitter
Power supply with ignition
turned on — fuse protection
Electric fuel pump

Power while starting

Power supply with ignition
turned on — wire without fuse
protection

Oil level dynamic
Qil pressure
Service indicator reset

Since 1986 Models
No. Term. Description
1 D+ Alternator charge indicator
2 sta Oil level static
3 = iz
4 FT Coolant temperature transmitter
5 Ol Qil pressure
6 15s Power with ignition turned on
— fuse protection
7 15u Same as 6, but wire without fuse
protection
8 — =
10 dyn Oil level dynamic
11 Sl Service indicator reset
12 - -
13 EP Electric fuel pump
14 - -
15 - -
16 A Diagnosis lead for airbag
17 - -
18 50 Power while starting
19 - -

20

3012167
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Engine Electric Layout
M20(M1.1)/325i

Layout:

1 = Engine wire harness plug

2 = Engine electric/etectronic ground point
3 = Diagnosis socket

4 = Relay connection point

Inductive pulse sender

Coolant temperature sensor (DME) blue
Temperature gage

20-pin engine wire barness plug
Instaliation:
Screw-on cap engages in final position.

Cylinder identifying sender

Relay Survey:

1=DME

2 = Electric fuel pumps
3 = Oxygen sensor




Relay Survey:

M 20

1 Master relay

2 Fuel pump relay

3 Oxygen sensor relay

M 20
DME control unit {in glove box)

12-107
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r - - :
ENGINE PLUG CONNECTIONS (in Installed Position Seen From Above) M 20

Pin No. Description Wire Colors
1 D+ Generator charge indicator blue
2 STAT Oil level static green/yellow
3 TXD
4 FT Coolant temperature gage brown/violet
5 OELD  Oil pressure brown / green
6 158 Voltage with ignition on — fuse protection green / white
7 15U Same as 6, but lead without fuse green
8 TI DME control unit/idie speed control white / green
9 TD Speed signal black
10 DYN Oil level dynamic blue

1 Sl Service indicator reset white / green
12 CARB  DME control unit/engine plug green
13 EKP Electric fuel pump green / violet
14 TACH  Speedometer signal black / white
15 P/N Starter / engine plug black / green
16 Airb. Engine plug / diagnosis plug white / black
17
18 50 Voltage while starting black / yellow
19 PGSP i
20 FTM brown




55 PIN PLUG CONNECTIONS

M = Ground
Pin Number | A = Output | Connectlons for Control Unit M 1.1
E = Input
1 |A Ignition term. 1
20 A -
38 E Interface ASC (S - ASC /S - DWA)
2 |M Ignition ground
21 A -
39 E Programming voltage Input
3 |A EKP relay and crankshaft reference
22 A LLR (ZWD) "tocking"
40 E A/C compressor switch (S - KO)
4 |A LLR (ZWD) "uniocking”
23 A -
3] E Alr cond. switch (S - AC)
5 |A Tank venting (AKF valve)
24 M Ground for flnal stages
42 E Driving range switch (S - FS)
6 |A ID (standard Interface)
25 A -
43 E -
7 |E Signal LMM
26 M Ground LMM
44 | E Alr temperature TANS
8 |E Cylinder Identiflcation
27 E Terminal 15
45 E Engine temperature TMOT
9 |E -
28 E Oxygen sensor signal
46 E -
| 10 | (2) Ground oxygen sensor
29 E Speedometer signal from Instr. cluster
47 | E 1IG connection positive
| 1 |E -
[ 30 M -
48 M 1IG connectlon B negative
12 | A Power supply LMM
31 (2) Ground cylinder Identlification
49 E -
13 |E/A Diagnosls wake lead (S - DIA, RxD)
32 A tl (standard Interface, KVA)
50 E Interface MSR (S - MSR)
14 (M Ground fuel Injectors
33 -
51 E Transmission tap (S - GE)
15 | A Fault lamp
34 A -
52 E Idle switch (S - LL)
16 | A Fuel Injector group 2 (cyl. 1, 3, 5)
35 A -
53 E Full load switch (S - VL)
17 | A Fuel Injector group 1 (cyl. 2, 4, 6)
36 A DME relay (relay 2)
54 E Switch - clutch lockup (S - WK)
18 | UB Perm. pos. (power supply (MOS - RAM))
37 uB Battery voltage from DME relay
55 E/A Serlal dlagnosis lead (TxD)
19 1M Ground electronics of controlunit

12-107/3

Explanations:

S =Swilich

ASC = Autom. Stability Control
DWA = Burglar alarm

EKP = Electric fuel pump

KW = Crankshaft

LLR = Idie speed control

ZWS = Double-coll control

LMM = Alr flow sensor

HLM = Hot-wlire alr mass sensor
G = Inductive pulse sender
MSR = Englne drag torque control
EV = Fuel Injector

(1) Imax (0.2 A) / Umax (150 V)
(2) Ground Input without potential
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TROUBLESHOOTING ENGINE ELECTRIC
AND DME

Accomplished with BMW Diagnosis Test since
introduction of M 1.1,

Recognizable on increment wheel (1) for
single-sender Motronic.




1) Cold engine will not start (oil temp. £ 20° C / 68° F)
2) Engine starts, but stops again

12-110

3) Cold engine hard to start {oil temp. £ 20° C / 68° F)
4) Warm engine will not start

SURVEY FOR TROUBLESHOOTING DIGITAL MOTOR
ELECTRONICS

5) Warm engine hard to start — See application information on next page. —
6) Erratic idling during warm-up phase ._.an.msm.mmn:mqmao:ﬁ". . . ) .
7} Idle speed not correct Mmﬂﬂ.”” rﬂwwmﬂwﬁmﬂ“dz_zm condition (timing, compression, oil
8) Splashing in intake Starting system .5 perfect condition (battery voltage, starter,
9) Hesitation while accelerating ignition lock, etc.).
10) Knock when accelerating Correct fuel in tank {octane rating, leaded/unleaded, dirt, etc.).
11) Hesitation while coasting Connections, plugs and ground points according to wiring
E diagram.
12) %ﬂ“ﬂ“ﬂ“ﬂ@”ﬂ_ output Refer to :._._.o.__.c_mm_..oo::m Fuel Injection” in Group 13 for
—e—m, % ) other test positions.
14) EEE: too high
15) CO/HC not correct
1 2 3 4 5| 6 7|8 9 (10|11 (12|13 (14|15 |16 |17 |18 | 19 | 20 TEST POSITION REFERENCE
X X X 1 | Speed sensor/reference mark sensor
X X X X X X 2 | Ignition coil
X X | X X X X X X | X X 3 | Spark plugs
X X | X X X X 4 High voltage distributor
X X | X X X X 5 Ignition lead connectors and leads
X X | X X X X1 X X X 6 DME control unit / ignition timing
7
8
9 5
X X 10 | Oxygen sensor/emission control and EGR Group 11
X 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 | Fuel supply Group 16
X XX [X X X | X1x X 16 | intake system Group 13
X 17 | Catalytic converter Group 11
X 18 | Exhaust system Group 18
X X | X X X X 19 | Crankcase vent/air hoses Group 13
X X 20 | Cooling system Group 17
21
22
23
24 ,
25
26
27
28
29




Test 2 — IGNITION COIL

Check wires for tight fit.

Check connection plate and ignition lead contacts for
traces of burning, cracks and oxidation.

Check code number* of ignition coil — see 12 13 009.

Check resistance* (M 06) and inductivity* (M 07) of
primary and secondary coils — see 12 13 009.

Test 3 — SPARK PLUGS

Check spark plugs for tight fit and leaks.
Check insulator for signs of leakage current.

Check spark plug type* and electrode gap*.
Check resistance®,

* See Specifications




Testing Connections on Universal Adapter

12-112/3

Test

Corrective Measures

Pin 1 (term. 1) / ground
Ignition final stage

Crank engine with starting motor and check
signal with an oscilloscope.

Other Tests:

Power supply for ignition coil

Ignition coil

Distributor and leads

Spark plugs

Replace DME control unit, if tests up to this
point are okay.

Pins 17 / 14
Final stage of fuel injectors for cyl. 2-4-6 (M 20)

Check signal with an oscilloscope.

Other Tests:

Plug connections and leads for fuel injectors
Fuel injectors

Replace DME control unit, if tests up to this
point are okay.

Pins 16 / 14
Final stage of fuel injectors for cyl. 1-3-5 (M 20)

Check signal with an oscilloscope.

Other Tests:

Plug connections and leads for fuel injectors
Fuel injectors




Test 6 — DME CONTROL UNIT AND POWER SUPPLY

Check code number* and manufacturing date* of DME control
unit — see Group 13.

12 -114

Check power supply**:

Pull off plug on control unit and connect
universal adapter*** (see illustration)
with (35-pin) test lead.

Car wire harness plugs remain connected.
Turn on ignition.

Check voltage of pins**, e.g. on connections 17 {—) and 35 {+).

I test results indicate the necessity to replace the control unit,
first make the periphery test with an universal adapter®**,

Test 6a — IGNITION TIMING

Check ignition timing!) (P 06).

» Pull off relay 2 and bridge terminals 87 and 30 with a piece of wire.

This supplies power to the control unit.

Check activation** for relay 2:

Turn on ignition.

Terminals 85 (—) and 86 (+) should have voltage {approx. 12 V).

If necessary, check ground point and plug connection {near DME control unit)
— see figure.

%,

3012 237

* See Specifications
** See engine wiring diagram
*** Source: HWB (= Division of BMW)
1) See nominal value microfiche

no = Replace DME control ynit.
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Test 17/18 — EXHAUST SYSTEM / 0>._.>_.<._._n_|002<qu.mw

Check exhaust system and catalytic converter for damage, tight
fit and leaks.

Test 19 — CRANKCASE VENT

Check hoses for crankcase vent and oil dipstick for tight fit and
leaks.

Test 20 — COOLING SYSTEM

Check coolant level and concentration**.
If necessary, fill and bleed cooling system — see Group 17.

*%* See Service Information of Gr. 00 i




28 12 108

23 12 0%

3
A

|
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1212072 REPLACING ONE SPARK PLUG
CONNECTOR

Non-disconnectable version — 30 kV System:
Cut off ignition lead as shown.

Strip end of ignition lead by 6 mm with a
stripping pliers {1.5 mm wire cross section
size),

Place connector on ignition fead and insert in
Special Tool 12 1 091 as shown.

Move clamping jaws together by turning screw
against stop.

After squeezing, release jaws and take out the
ignition lead.

Perform tear-out test by hand {tearing-out
force: 2 200 N / 44 Ibs.).

- ’ 23 12 034

28 12 109

2B 12 110

Spray a thin coat of lubricant 12 1 098 on
guiding sleeve of Special Tool 12 1 092.

Unscrew screw {1).

Slide in ignition lead against stop (see picture},
follow with pliers and slide in ignition lead
further until connector is heard to engage.

Tighten screw (1) enough, that the pliers can
be pulled back.

Caution!

Opening the pliers too much could cause the
plug receptacle to break,

The plug receptacle is shown cut open for
better illustration.

Notze:

The required special tools 12 1 091/092/098
are also available as a complete set 12 1 090.
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1214510/ REPLACING/CHECKING SPEED

515 AND REFERENCE MARK
SENSORS

Testing:

Disconnect plug.

Connect BMW service test unit to operating
instructions (M 06/22/23).

Use universal test feads.

B = Reference mark sensor

D =Speed sensor

Unscrew shietd.

-
”.’1‘
Ty
="
/ll..-l.
—
”.”...........
-

2B 12 087

Unscrew screws of speed and reference mark Measure resistance* of sensor coil (M 06) on
sensors (D and B} and pull out sensors. + and — of plug,
Installation:

Mark new reference mark sensaor (B) with a
piece of tape.

2812089

Connect osciifoscope {M 22/23) on + and —
40 connections of speed sensor.

Turn engine with the starter.

Signal shown in the figure should be dispiayed.
Only the shape is important when evaluating
the signal — not the amplitude height.

T W e pull oft plugs on speed sensor (D} and refer-
| ence mark sensor (B). 20

Press plug of sensor lead out of hoider,

Instaliation:

Plug marked with tape belengs to gray plug.

10 20
10
ﬂ_ i ] Il Il 1 1 U
100 90 80 70 60 50 40 30 20 10 0%
28 12 098
28 12 037
Puli off protective sleeve {1;. n_r - Check reference mark sensor in same manner.
Lift out clip (2). 20 140 If osciliograph deviates, remove sensor and
Installation: / = check for dirt {grease, burrs, dust}, cleaning if
Coat seals with Molykote paste. 5 30 necessary.
- N Keep grease and dirt off of face surface on / o Check reference mark, replacing pin for flywheel
SENSOrs. - ms |- if necessary,
\_ .— y : i p )
L § 5 i

&/
& ol— _ B
/ 100 80 80 70 60 50 40 30 20 10 0%
2812 099

733 12 054 * See Specifications
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TROUBLESHOOTING ALTERNATOR

Test Requirements: — Correct connections on battery, starter and alternator.
— Good ground connection between engine and body.
— Tight drive belt.
Charge Indicator Lamp NOT On with Charge Indicator Charge Indicator Lamp GLOWS or ON
Ignition Turned On Lamp ON with with Engine Running
Ignition Off
Pull off connection plug D+/61 and connect Remove alternator.  Connect BMW service test unit and
with ground (term. 31). Replace diode perform engine test (P 02)
plate — see
12 31 691.

Charge lamp on.

Take off voltage regulator.
Check carbon brushes,
replacing if necessary —
see 12 32 000. Check

slip rings for dirt or
oxidation coat.

Connect BMW service
test unit and perform
engine test — see

12 31 009.

Charge lamp not on.

Check connetions
and wires ** for
charge ind. lamp or
replace light bulb —
see 6299...

* See nominal value microfiche

** See wiring diagram

1=

Check regulating voltage *.
Check charging current *,

. not okay

Replace voltage regulator
— see 12 32 000.

Check oscillograph
and harmonic wave
ratio — see 12 31 009.

not okay

Replace or disassemble
alternator and inspect
components.

Battery is CHARGED INSUFFICIENTLY
Charge Indicator Lamp Off with Engine Running

Connect BMW service Test unit and

perform engine test (P 02).

not okay

okay

Check battery, replacing if
necessary. Check power drain
with equipment switched off.

Regulating voltage not as
specified.

Replace voltage regulator
—see 1232 000,

Charging current * with
equipment on too low.

Replace or disassemble
alternator and inspect
components — see 12 31 020




ALTERNATOR
Unscrew negative terminal on battery (in
trunk).
Caution!

Only disconnect leads on battery, alternator
and starter when engine is stopped.

Also disconnect positive and negative leads
when charging battery with a charger.

Take off air cleaner with air flow sensor.

Unscrew mounting bolts.

Unscrew leads.,

Remove alternator.

Instalfation:

Tighten drive belt - 12 31 299,

If alternator was replaced, check and, if
necessary, discharge gas tank — see Group 61,
Pos. 61 21 015.

1231299 CHECKING/TIGHTENING
ALTERNATOR DRIVE BELT

Check tightness of drive belt with tester

11 5 020, adjusting if necessary.

Palling hook (2) must rest on center of tooth.
The tester needle must be in the scale above
green or yeliow section.

Tightening Drive Belt:

Unscrew nut and turn tensioning wheel with a
torque of approx. 7 Nm (5 ft. lbs.).

Tighten nut.

Recheck tightness with tester, correcting if
necessary.




Unscrew shielded capagcitor.
Unscrew nuts on B+ and D+ studs.
Take off diode plate with stator coil.

Installation:
Check condition of insulating sleeves and
washers, replacing if necessary.

12/142,/2
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1231... CHECKING BOSCH ALTERNA-
TOR IN ELECTRIC TEST
- Alternator Disassembled —

Check with a BMW Service Tester.
Rotor Coil Break and Shorted Turn Test:
Hold test leads for resistance tests on siip
rings.
Alternator 80 A=2.8 ohms+10%
65A=34 ohms*10%
9 A=29% ohms+10%
115 A = 2,65 ohms + 10 %
140 A =2.65 ohms = 10 %

M 2112 083

Rotor Coif Ground Contact Test:

Hold test leads for resistance tests on slip
ring and rotor shaft,

Nominal value: oo display 999 k-ochms.

Stator Coil Ground Contact Test:

Hold test leads for resistance tests on soidering
point and stator (coil carrier).

Nominal value: oo equal to display of 999
k-ohms.

Stator Coil Break Test:

Compare resistance values of leads 1/2, 1/3
and 2/3 with an ohmmeter — they should be
the same.

Checking for shorted turns can be performed
with a standard tester.

M 21 12 Dae

Checking Negative Diodes:
Connect test leads for diode test.
Hold negative lead on cooler and positive lead
on one of the negative diode connections.
Um%_m.\ with good diodes:

—" polarity.

Checking Positive Diodes:

Hold negative lead on B+ stud and positive lead
on one of the positive dicde connections.
Display with good diodes:

'+ polarity.

Replace entire diode plate in case of a faulty
diode — see 12 31 691.
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1232000 REMOVING AND INSTALLING
OR REPLACING VOLTAGE
REGULATOR

Clean contact surfaces and check tension of
spring contacts, correcting if necessary.

Unscrew negative terminal on bhattery (in
trunk}.

130 61 _062

‘.ﬂ ﬁ S Taice off air cleaner with air fiow sensor.

Installation:

Mount regulator at first with one bolt screwed
on finger tight, then press alternator to final
installed position carefully, install and tighten
all bolts.

Unscrew belts and take off voltage regulator
carefully.

Remove battery.
Check gas discharging tank for battery,
discharging if necessary - see 61 21 015.

Check slip rings for wear, fine grinding if
necassary.




1241020 REMOVING AND INSTALLING
STARTER

Disconnect positive terminal on connector.

Take off air cieaner with air flow sensor.
M 3:

Remove intake maunifoid and air cleaner —
see 11 61 050.

Since 1986 Models:
Disconnect plugs for reference mark sensor B
{gray) and speed sensor D.

Unscrew support and lines.

Drain coolant.

Disconnect heater hoses.

Unscrew starter mounting nuts.

Bottom nut could also be unscrewed from
below for better accessability.
Instaliation:

Pour in coolant*.

Bleed cooling system — see 17 00 039.

Unscrew nuts with a starter wranch**.

* See Service Information of Group 00
** Source of Supply: HWB




630 12 052

630 12 174

1241513 DISASSEMBLING AND
ASSEMBLING STARTER
— Starter Removed —

Remove solenoid — see 12 41 041,
Unscrew dust cap {2}.

Take off retainer (3}, shims {4} and seal (5).
Instalfation;

Check axial play* of armature, correcting
with shims if necessary.

Unscrew housing bolts and take off cover,
Installation:

Align openings for housing boits and insulator
to each other,

Check bearing sleeve, lubricating with oil
before instailing.

Lift springs and pull out carbon brushes.
Remove hoider.

Instaffation:

Check carbon brushes and commutator for
wear, repaiving if necessary — see 12 41 551,

Remave pole housing.
Unscrew engaging lever boit and remove
rubber seal.

* See Specifications

830 12 175

3 1 2

2812 04g

630 12 187

Lift out armature with drive pinion and
engaging fork.

Installation:

Lubricate guide for engaging fork with grease.
Check bearing sieeve in drive bearing bracket,
lubricating with oil prior to instaliation,

Push back bearing race (1} with a piece of
suitable pipe.

Pry circlip (2} apart and pull it off of the shaft.
Remove burrs with a file.

Take off drive pinion {3).

{nstallation.

Use a new cirelip {2).

Lubricate bearing surface for drive pinion with
grease®*,

Instaliation:
Check pinion for wear {on teeth, bearings,
one-way clutch), replacing if necessary.

Check sleeve in intermediate bearing, replacing
if necessary.

** Source of Supply: HWB




M21 12 054

M 2112 057

(-

M 2112 096

M 21 12 097

Puil out gearbax unit.

Take off toothed ring on planet gearbox and
release.

1 Planet gearbox

2 Release

3 Pinion

4 Gearbox case

Installation:
Openings and bores must be aligned.

Check bearing, driving it out with a suitable
mandrel if necessary.

Installation:

Lubricate new bearing with grease and press in.
Distance A = approx. 1 mm {0.039"'},

Turn drive pinion against stop.

Pinfon will be very easy to turn, if the cne-way
cluteh is worn.

Check bearing sleeve and teeth of pinion for
wear.

6™\

M21 12 0s9

Knock back thrust ring {1}.

Pull off retainer (2) forward.

Remove burrs if applicable.

Then take off drive pinion.

Installation:

Clean bearing surface for pinion thoroughly
and lubricate with grease.

Pull off retainer {1} and take off washers.
2 Metal washer
3 Plastic washer

Take off bearing cover {4) and washers {5).
Check bearing sleeve {6), replacing if necessary.
Instaliation:

Lubricate sleeve with oil after pressing in.

Check bearing sleeve, removing with a suitable
puller if necessary.

_Check planet gears for wear.

Instaliation:
Lubricate sleeve with oil after pressing in.
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32 12 132

-
DIAGNOSIS PLUG CONNECTIONS

THRWN=

©ooN®

10

12
13
14
15

sl
P+

P—
50
61

30
15

. Terminal Designation

Ground

Temperature gage

— Engine M 10B 18
Integrator output for CO
adjustments

— Engine M 30 B 34
Oxygen sensor signal

Diagnosis lead for SRS

Service indicator

Position sender

Shielding

Position sender

Starting pulse for starter

Alternator charge indicator

Ignition signal

Battery +

Power supply for ignition

DIAGNOSIS SOCKET CONNECTIONS

Pin No,

1
7
1
12
14
15
16

18

19

20

Description

Terminal 1

Service indicator reset
Terminal 50

D+ alternator charge indicator
Terminal 30

RXD lead

15 s voltage with ignition ON

PGSP for DME control unit
programming

Terminal 31

TXD data lead

12-160

Wire Colors
black

white / green
black / yellow
blue

red

white / yellow
green / white

green / blue

brown

white / violet




13

13 00 054
1331029
030
13 32 051
1341000
010

1351200

1354 030
051
1361000
1362 000
050
080
531
1363544
551
1364 030
501
12 63 051

13

Fuel System

BMW 318 i/A

Engine idle speed / CO —adjust .............oiiiiennns
Fuel delivery pressure — check ......
Fuel delivery rate — check .

Fuel pump — remove and install .. ... + yimce smimrasms g SR TN
Fuel filter — remove and install .......... B up——
Idle control valve —removeandinstall . ......... ... ocveiannnn
Control unit for idle control valve — remove andinstall .. ............
Runningupsafetyrelay .........cocoumiren i iiiiiiiiaantinnns
Basic setting of VDO idle speed regulation .. .........cooiiuiianaann
Fuel pressure regulator — remove and install ................ e .

Fuel pressure regulator {fuel injection pressure) — check
Throttle housing — remove and install .........
Return springs of throttle shaft — remove and instal

Control unit —removeandinstall ........... ... ciuiiuanen
Air flow sensor —remove and install ...............
Temperature time switch — remove and install/check . .

Pressure sensor — remove and install ... oe db oa

Coolant temperature sensor — remove and install/check
Throttle switch — adjust . . . .
Throttle switch — remove and instalt ......... o d oo I . .
Cold start valve — remove and install/check
Fuel injector — remove and install P
Temperature switch 0° C (32° F) — remove and install .

13- 005
13-311
13-311
13-316
13-325
13-410
13-416
13-420
13-421
13-510
13-510
13-520
13-531
13-612
13-620
13 - 626
13-627
13-629
13-630
13-631
13 - 640
13-642
13-700




15

13 Fuel System

Testing instructions for electronic idle regulation .. .........ooevvuniaans
Troubleshooting fuel injection .............ciiiirerirniarananaranss




13

17

Fuel System

Testing Instructions for electronic ldleregulaton . . . . . . . . ... ... ... .13-810
Troubleshooting fuelInjectlon . . . . . . . . . . « . & . v v v v v o v v o« .« 13-900
Troubleshooting DME with BMW dlagnosing system woup e oW s W e el 8 o w s w 19 =912
Troubleshooting engineelectronics . . . . . . . . . .. ... .. ..+ .....sceGr12
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1332051 REMOVING AND INSTALLING
FUEL FILTER

Note:
Remove fuel filter with fuel feed line and

Special Tool 13 3 010.

28 13 31005

{nstallation:
Check direction of flow (arrow).

2013321
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1331029 CHECKING FUEL DELIVERY ‘.
PRESSURE

1331... CHECKING FUEL DELIVERY
g — RATE

<
.....M Unscrew fuel return line and hold end of hose
"q in measuring glass 13 3 020.

Install pressure tester 13 3 060 with connect-
ing line and T-adapter 13 3 064 in the fusl

- feed line — in front of fuel pressure regulator.
Plug fuel return line with Special Tool

133 010.

Pull off fuel pump relay (1).

Bridge terminals 876 and 30 with Special Tool
61 3 050,

Check delivery rate*.

Pull off fuel pump relay (1}.

Bridge terminals 87b and 30 with Special Toal
61 3 050.

Check delivery pressure*.

* See Specifications of Gr. 16 * See Specifications of Group 16
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1341010 REMOVING AND INSTALLING Installation:
IDLE CONTROL UNIT Check code number {1}*.
Check idle speed®.

Open glove box.
Pull out pins (1) of both retaining straps.

3013 411

Unscrew screws and remove trim panel. \\Av Pin og:m%o:m of Multiple Pin Plug:
No. mm2 Colors _Connection
1 0.75 BL/RT Idievalve (A}

1.5 GN/GE Terminal 15

_ l@ v 10 GN  Terminal1
Ignition coil
15 BR Terminal 31
BL/WS Idle positioner (B)
05 WS Temp. switch 45°C (113°F)
{temp. transmitter)
BL/GE Conn. automatic transm.

N/P

o) N & w N
(=1
-~
(4]

~
=
]

8 - - I
g 05 BL/WS Air conditioner switch

So.mw_.\mzqmau.gz.ascooamoz
:
am

Pull off both plugs for glove hox light and lay
trim panel aside.

05 BL/WS Air cond. magnetic coupling
0.5 BR/BL L-Jetronic control unit
(pin 2}

Wire Color Codes
BL blue

BR brown

GE veilow

GN green

BT red

SW black

WS white

Unscrew bolt (1),
_vz_ﬂomu_mn PN 2813 060

Remove control unit (3}.

3013410 * See Specifications and nominat value microfilin
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1341... MAKING BASIC SETTING OF
VDO IDLE CONTROL SYSTEM

Requirements:

— engine at operating temp., oil temperature
at least + 60° C (140° F)

— ignition timing and valve clearance okay

— air filter in perfect condition

— all electric equipment switched off

— idle speed CO level correct

Note:

Basic settings do not have to be made at

certain intervals.

Basic settings can only be made with the
metal valve shown in the picture.

This metal valve is exchangeable retroactively
since 9.83.

1 = Basic setting screw

1341013

Connect tester 13 4 030 on the car battery
and idle control valve.

Set switch (2) to 166 Hz.

Run engine at idle speed.

Adjust engine idle speed to 750 + 50 rpm
with basic setting screw {1).

Remove tester 13 4 030.
Reconnect engine wire harness plug on the
idle control valve.




R

30 13 419

b |

13 - 520

1354030 REMOVING AND INSTALLING
THROTTLE HOUSING

Disconnect water hoses (1 and 2).
Pull off secondary air hose (3).

QOpen hose clamp {1}.
Pull off hose (2).
Pull off hose {3} on throttle housing.

Unscrew bolts (four).
Take off throttle housing.

Press adapter (1) out of lever (2).

Disconnect cable {3) on lever (2).

Disconnect cable for automatic transmission.
Disconnect cable for electronic speed control.

{nstallation:
Replace gasket {1).

Instalfation:
Adjust distance A =1 ... 2 mm (0.039 ... 0.078"}
with screw (1) when throttle is closed and accel-
erator pedal is in idle position.

Unscrew bolts.

Remove throttle switch.
Instaliation:

Adjust throttie switch 13 63 544.

Puil off plug (1) on throttle switch.
Pull off hose (2) for active carbon filter vent.




1354051 REMOVING AND INSTALLING
RETURN SPRINGS FOR
THROTTLE SHAFT

Disconnect return spring (1) on operating lever:
Installation:
Tension return spring with about 1/2 turn.

(throttle housing removed)
Lift out retainer (1).

Lift out connecting rod (1). Remove parts.

1 Washer

2 Spring washer
3 Spring

4 Bearing sleeve
5 Operating lever
6 Lock washer

7 Nut
Disconnect spring on operating lever and take Instailation:
off parts. Check basic throttle setting, correcting if
Installation: necessary.
Tension spring with about 1/2 turn. Checking:
1 Retainer A correctly adjusted throttle will produce a
2 Washer slight clearance between housing and throttle.

3 Bearing sleeve

4 Operating lever

5 Spring

6 Corrugated washer

Vacuum bores must be open.

Unscrew nut {1).

Adjusting {no maladjustment as well as possible):
Remove lock washer (2).

Adjust throttle by turning screw (1) (slight
clearance between housing and throttle).

Lock screw (1) with clear lacquer after finishing
adjustments.

Install anti-tamper lock {2} again.

30 13428
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1362000 REMOVING AND INSTALLING
AlIR FLOW SENSOR

Loosen hose clamp {1) and pull off air hose
on air flow sensor.

Pull off plug (1).
Loosen huts (2 - 4) and take off air flow
sensor,

[nstallation:
Check seal (1), replacing if necessary.

Unscrew sifent mounts (1 --- 3} on air flow
sensor,
Check silent mounts, replacing if necessary.

|

13 82005

Installation.

Check cade number {1}* and manufacturing
date {2)*,

Check engine idle speed® and CO lavel*.
Check air flow sensor®,

* See Specifications + nominal value microfilm_
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1362 080 REMOVING AND INSTALLING/
CHECKING PRESSURE SENSOR

Pull off plug {1).
Unscrew screw (2.
Remove pressure sensor,
FD = Manufacturing date.

3013626

Installation:

Check code number {1)*.
3013627

Checking:

With atmospheric pressure of £ 880 mbar
there will be resistance of approximately O
ohms between plug connections {1 and 2).
With atmospheric pressure of > 930 mbar
there will be resistance of approximately oo
ohms between plug connections (1 and 2}.

3013628

* See Specifications




bll Ibll 1363544 M&m_._nw_u_zmq:mo._.j.m 13-630
b A=

< —I Checking Throttle Switch:

There should be approximately 0 ohm between
connactions {2 and 18) with the throttle closed.
With the throttle wide open there should be
approximately 0 ohm between connections
(3 and 18).

LL =idle
VL = Full load

301363

Adjusting

There should be approximately 0 ohm between
connections (2 and 18) with the throttle closed.
Adjust by loosening screws (1) and turning the
throttle switch.

Open throttie after finishing adjustment —
resistance should rise immediately toce ohms.
When releasing the throttle the resistance
should drop back to approximately O ohm.




30 13 445

13-640

1364030 REMOVING AND INSTALLING
COLD START VALVE

Removing and Installing:
Pull off plug {1).
Disconnect fuel line (2).
Unserew screws.
Take off cold start vaive.

Installation:
Check code number (1)*.
Replace seal (2).

Checking:
Unscrew cold start valve on intake manifold.
Fuel line remains connected.

Checking — L-Jetronic — E 30:

Unscrew cold start valve on intake manifold.
Fuel line remains connected.

Pull off fue! pump relay {1).

Bridge terminals 87b and 30 with Special Tool
61 3 050.

Fuel pump runs.

* See Specifications

~". Leak Test:
N Check permissible Ieak rate®.

N
1
30 12 452
! Checking Fuel Flow Rate and Spray Angle:
Hold cold start valve in measuring glass
13 3 020.
\.m._ 1440 Plug Jetronic test lead 61 1 440 on cold start
um)_ -y valve and connect with B + and B —.

=

Check fuel flow rate* and spray angle {1)*.

|

130 13 _amw * See Specifications
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1263051 REMOVING AND INSTALLING
0°C (32° F) TEMPERATURE
SWITCH

Pull off plug {1).

Unscrew temperature switch.

Installatian:

Tightening torque: max. 30 Nm {22 ft. lbs.).

Installation:
Check code number (1)* and switching
temperature {2)*,

2013633

Checking:

Connect ohmmeter (M 60) on temperature
switch.

Ohmmeter must display approx. 0 ohm at
temperature < — 89 C {(+ 18° F).

Ohmmeter display should be approx. o chms
at temperature> 4° C (399 F).

12013634

* See Specifications
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1300054 CHECKING AND ADJUSTING 2.) CO Test:
ENGINE IDLE SPEED AND CO g : 4y Disconnect oxygen sensor plug.
LEVEL : ’ ; The idle speed CO level cannot be measured in

the tailpipe = 0 (zero).

CO value displayed:

Remove cap (1) with Special Tool 13 1011,
Correct CO value to 0 (zero) with Special Tool
13 1 100 applied on adjusting screw on the air
flow sensor.

Cars with Catalytic Converter:

Cars with Exhaust Manifold without Test
Points:

Requirements for All Adjustments:
Engine at operating temperature, i.e. oil
temperature at least 60° C {140° F).
Engine and ignition in good operating
condition.

Valve clearance correct.

Connect BMW Service Tester 10 oparating
instructions (altitude correction box must
be connected).

Mount CO tester in tailpipe.

Switch off exhaust extraction for time of test.

Refer to next page for synchronization.

Checking Function of Oxygen Sensor

(1178 010):

Disconnect oxygen sensor plug and correct co
value to 0.5 to 1.0 % by volume with Special
Tool 13 1 100 applied on adjusting screw on
the air flow sensor (turned clockwise}.
Connect oXygen sensor plug.

€O level must go back to 0 {zera).

Disconnect oxygen sensor plug again.

Correct CO level 10 0 {zero) with the adjusting
screw (as close as possible to the original value).
Connect oxygen sensar.

13 00 029

Pull off plug on throttle valve switch and
insert Special Tool 134 010 in wire plug.

1.) Check engine idle speed.
Adjust engine idle speed with screw {1).
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1331028 CHECKING FUEL DELIVERY
PRESSURE AND RATE

Checking Fuel Pump Delivery Rate:
Disconnect return line and hold end in
Special Tool 13 3 020.

Remove trim on right engine compartment
wall.

Puil off fuel pump relay (1).

Bridge terminals 87 and 30 with Special Tool
61 3 050.

Press the button.

Fuel pump runs.

Check delivery rate®.

Checking Fuel Pump Delivery Pressure:
Install Special Tools 13 3 080 and 13 3 064
between return line and hose.

Shut fuel return hose with Special Tool
133 010.

Remove trimm on right engine compartment
wall.

Pull off fue! pump relay {1).

Bridge terminals 87 and 30 with Special Tool
61 3 050.

Press the button.

Fuel pump runs.

Check delivery pressure®.

n lla 031, « gee Specifications of Gr. 16




o P'v..L i 1351200 REMOVING AND INSTALLING

1351013

1351014

28 13 51005

13-720

FUEL PRESSURE REGULATOR

Disconnect fuel hose {1).

'I
10— =

-

"t
3144

Unscrew bolts.

Pull fuel pressure regulator out of injection
pipe.

Pull off vacuum hose {2).

Instalfation:
Check seal {1}, replacing if necessary.

28 13 51001

Installation:
Check code number (1}*,
(2} = Manufacturing date

Checking:
Install Special Tools 13 3 060 and 13 3 064
between feed pipe and hose.

Remove trim on engine compartment wall.

Pull off fuel pump relay (1),

Bridge terminals 87 and 30 with Special Tool
61 3 050.

Press the button.

Fuel purnp runs.

Check fuel injection pressure™.

* See Specifications and
Nominal Value Microfiche




Loosen nut (2).

Turn idle stop screw (1) about 1/10th of a turn
in direction of arrow.

Tighten nut (2} again.

Close throttle valves.

Press throttle lever against idle stop screw (1)
and tighten nut (2).

Mount dial gage 00 2 510 {with extension 3}
and Special Tool 00 2 500 on the throttle valve
neck.

Dial gage tip bears with preload on throttie
valve in the lowest possible position.

o

1354 055 002570

|28 13 54027
3
Loosen nut (2).
Adjust the throttle valve lower edge to 0.1 +0.05
mm (0.004 + 0.002") with idle stop screw (1)
{approx, 1/10th of a turn).
Lock idle stop screw {1) and secure with paint.

{throttle valve housing of cylinders 3 and 4). Replace gasket {3). Lift out retainer (4). Unscrew
throttie screws. Check O-rings (5), replacing if necessary. Take off lever bearing (7), sleeves (6],
spring (8) and washer {9).

Instaliation:

Screw in throttle screws carefully until they fit tight and then toosen 1 and 1/2 turns again.
Preload spring (8) by about 1/2 turn.

Throttle valve adjustment is optimized and
secured with paint in the plant.

Note:

Throttie valve neck basic adjustments are
only necessary after replacing parts, in case
of a loose clamping screw or ervoneous
adjustment.

Unscrew nut (1).

Take off throttie lever (2) and scraw (3).
Take off sleeve (4} and spring (5).

Check washer (6},

Installation:

Preload spring {5} with about 1/2 a turn.
Adjusting Conditions:

Component temperature = approx. 20°C
{68° F).

Checking Axial Clearance:

A 0.2 mm (0.008“) feeler gage hlade (1) must
fit easily on both left and right sides between
the circlip or throttle lever and housing with a
closed throttle valve and at room temperature
of about 20° C {68° F).

Check whether throttle valve moves easily at
operating temperature.

28 1354029

28 13 54025
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1361... PLUG CONNECTIONS FOR
CONTROL UNIT

Plugs (1 and 2) must be disconnected or
connected on the control unit plug for
operation with unleaded gasoline.

(1) = Black

{2} = Blue

Plug Connections:
A} 1+ 0= unleaded prem. grade US
B} 0+ 0= unieaded reg. grade ECE
C) 1+ 1 = leaded prem. grade ECE
D} 0+ 1 = unleaded prem. grade ECE
E) State of plug connections

0 = disconnected 1 = connected
F} To control unit

1361100
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£ A\ 1362531 REMOVING AND INSTALLING/
CHECKING COOLANT
TEMPERATURE SENSCR

The temperature sensor measures the engine
temperature and sends this information to
the control unit as a resistance value,

The resistance value drops with rising
temperature (NTC).

1 = Plug connection

2 = Housing

3 = NTC resistor

3013625

Remaoving and Instatling:
Pull off plug {1}.

Unscrew temperature sensor,
Instaliation:

Tightening torgue®.

1362 063

* See Spegifications

13 82080

13 620862

Installation:

Check code number {1)*.

Replace seal (2}.

FD = Manufacturing date.

Fill and bleed cooling system (Group 17).

Checking:

Connect Jetronic test leads 61 1 440.

Check nominal value* with an ohmmeter.

Ta check the entire temperature range, remove
and place temperature sensor in a water bath,
heat bath to testing temperature and check
resistance® with an ohmmeter.

¥ See Specifications




B

1364 013

1

-
Lo
5 v/ FD 3 4

13 64 026

13-781

REMOVING AND INSTALLING
ONE FUEL INJECTOR

1364 501

Unscrew screws on injection pipe.

Pull off plug on throttle valve switch {1}.
Pull off plug plate (2) on fuel injectors.

Push up injection pipe {3} until fuel injectors
are lifted out of guides on throttle valve
necks.

Lift out retainer (4) and take off fuel
injector.

Instaltation:

Check O-rings {1}, replacing if necessary.
Check code number {2)*.

FD = Manufacturing date

Check position of plastic washer (3}.
Check color* of plug receptacle (5} or fuel
injector guard (4},

Only coat O-rings with vaseline or SAE 80
gear lube for installation.

* See Specifications
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2. CHECKING SPEED SIGNAL AND IDLE SIGNAL FOR IDLE CONTROL UNIT

a) Speed Signal

Connect voltmeter {M 01) between terminals
3and 4.

Turn on ignition.

Voltmeter displaying at least 9 volts?

yes

Speed signal for idle control unit is okay.

b) Idle Signal

Connect voltmeter (M 01) between terminals
4 and 12.

Turn on ignition.

Voltmeter displaying at least 9 volts briefly?
Turn off ignition.

yes

Press down accelerator pedal several centimeters.
Turn on ignition.
Voltmeter displaying approx. 0 volt?

no —s Connect chmmeter between terminal 3 and
socket 13 of the diagnosis socket.
Ohmmeter displaying approx. 0 ohm?

no —a= Pull off multiple-pin plug on throttle switch.
Connect voltmeter (M 01) on center pin contact
of plug receptacle and ground.
Turn on ignition.
Voltmeter displaying at least 9 volts briefly?

yes

no —e= Adjust or replace throttle switch.
Adjust cable.

no — e Eliminate breaks in green wire.

no — Provide power supply to wiring diagram.




13 — 803

Impartant! d

After selecting a drive range (cars with automatic
transmission) always only the nominal speed
(750 + 50 rpm) is regulated {preferred circuit).

4.) Checking Periphery for Air Conditioner Speed

Connect voltmeter (M 01) between terminal 4 and terminal 9. no ——s- Check blue/white wire for breaks with chmmeter (M 06).
Turn on ignition. Eliminate breaks.

Turn on air conditioner.

Voltmeter displaying at least 9 volts?

yes
Connect voltmeter (M 01) between terminal 4 and terminal 11. —— no ——s~ Check blue/black wire for breaks with ohmmeter (M 06).
Turn on ignition. Eliminate breaks.

Turn on air conditioner.
Voltmeter displaying at least 9 volts after solenoid has cut in?




B - 805

b) Air Temperature Switch

Connect voltmeter (M 01) between terminal 4 and terminal 10. — n0o——~ Connect ohmmeter (M 06) between terminal 2 and no ——- Eliminate wire breaks.
Voltmeter displaying at least 9 volts with an air temperature terminal 10.
of<—& C(+18°F)7 Pull off both wire plugs on air temperature sensor
Note: and connect.
Cars with manual transmission do not have an air temperature Ohmmeter displaying approximately 0 ohm?
switch. :
Wire plugs for air temperature switch are connected with each
other,
yes

Connect ohmmeter (M 06) on both plug connections — N0 ——p- Replace air temperature sensor.
of air temperature sensor.

Ohmmegter displaying approximately 0 ohm with an

air temperature of < — 8° C (+18° F)?

Connect voltmeter (M 01) between terminal 4 and terminal 10. — no —- Connect chmmeter (M 06) on both plug connections — no __ = Replace air temperature sensor.
Voltmeter displaying approximately “0* yolt with an air of air temperature sensor.
temperature of > + 4° ¢ (39° F)? Ohmmeter displaying at least 100 k-ohms with an

air temperature of =+ 4° C (39° F)?

yes

Air temperature sensor is okay!




1. Cold engine cannot be started or hard to start -—
2. Warm engine cannot be started or hard to start ﬂw mmc
3. Engine starts, but stops again
4. Engine idle speed incorrect TROUBLESHOOTING L-JETRONIC
5. Poor pick-up
6. Engine misfiring in all driving conditions
7. Fuel consumption too high
8. Final power output not reached
9. Basic mixture setting at idle speed too rich

; 10. Basic mixture setting at idle speed toolean

1 2 3/4)|5)|6 718l 9 (10|11 12 |13 |14 |15 | 16 | 17 18 | 19 | 20 CAUSE
0 0 1 Fuel pump not running
0 2 | Fuel pump only running while starting engine
0 0 0 0 0 3 | Fuel pressure too low or zero
0 0 4 | Fuel pressure too high
0 ) 5 | Cold start valve does not open
0 0 0 0 6 | Cold start valve leaks
0 0 0 0 0 7 | 1dle speed control malfunctions
0 0 0 0 0| 0 0 0| 0 0 8 | Air flow sensor defective
0 0 0 0 0| O 0 9 | One or more fuel injectors defective
0 0 0 0 0 10 | Coolant temperature sensor defective
0 0 0 0 0| O 0 0 11 | Control unit defective
0| O 0 12 | Throttle switch maladjusted or defective
0 13 | Poor central ground, loose contact, wrong plug connections
0 14 | Throttle does net close
0 15 | Throttle does not open completely
0 0 0 16 | Basic mixture setting oo rich
0 0 17 | Basic mixture setting too lean
0 0 0 0 0 18 | Intake system leaks
0 0 0 0 19 | Seal of oil filler cap leaks
0 0 0 0 20 | Seal of oil dipstick leaks
0 0 21 | Coolant level not correct
22
23
24
25
26
27
28
29
30
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1300054 ADJUSTING ENGINE IDLE
SPEED / CO

Requirements for All Adjustments:

Engine at operating temperature, i.e. oil
temperature at least 60° C (140° F}.
Ignition timing and valve clearance correct.
All electric equipment switched off.

BMW service test unit connected according
to operating instructions.

1) Engine ldie Speed

Check engine idle speed*®.

Nominal Value Not Reached:

Check idle control valve {1} and control unit
(2) for idle regulation, replacing if necessary.
Note:

There is no adjusting screw for idle speed
regulation.

| 2) CO Test

Pull off hose (1) on throttle housing.
Connections are not plugged.

Unscrew bolts (1),

Connact exhaust tester 13 0 090 on exhaust
manifold with heip of adapter 13 0 100.
Check idle speed CO levei*,

* See Nominal Value Microfiche

006

‘ Disconnect oxygen sensor plug.

Drill hole in anti-tamper lock with Special
Too! 13 1 092.

Screw Special Tool 13 1094 in anti-tamper
lock.

,/ Drive special tool and anti-tamper lock out of
_f air flow sensor with impact tool (1).

131 084

Adjust idle speed CO level® with Special Tool
13 1 100.

\J

* See Nominal Value Microfiche

13 00 018




13-316
: ’ Pull off rubber ring {1},

1331 030 REMOVING AND INSTALLING
FUEL PUMP Instaflation:
Check code number® (2).

Push back caps {1}
Unscrew nuts {2 and 3} and take off leads.

Arrangement of Fuel Pump with Damper
Chamber:

1 = Suction hose

2 = Pressure hose

&' 3 = Return hose

i 4 = Damper chamber

Pinch suction hose (1) and pressure hose {2}
with Special Tool 13 3010.
Open hose strap (3) and pull off hoses.

Note:
Don't use squeeze-hose clamps on the

pressure hose.

Unscrew nuts {1 ... 3} and ke off holder (4},
Take off fuel pump with bolder.

Installation:
Check rubber mounts, replacing if necessary.

Unscrew screw (1).
Loosen hose strap (2) and pull off fuel hose.

Take fuel pump off of holder.

* See Specifications




1341017

13 -201

13 00 060 CHECKING ENGINE IDLE
SPEED AND CO LEVEL
_ Cars with Cat. Conv. —

M 20 engines with M 1.3 Single Sensor
Motronic (recognized on vibration
damper with 58 teeth and one gap):

Control unit identification** Is possible
wlith the BMW dlagnosing system.

Requirements for All Adjustments:
Engine at operating temperature, le.
oil temperature at least 60" C (1 40" F).
Valve clearance correct.

Engine and ignition in good operating
condition.

BMW Service Tester connected to
operating instructions.

Routine checking Is not necessary.

1) Engine ldle Speed:

Check engine idle speed"".

See BMW diagnosing system if the
nominal value is not reached.

Check Intake system for leaks.

Note

There is no Idie speed control adjust-
ing SCrew.

2) CO Level:

Disconnect oxygen sensor plug.
Unscrew bolts (1). Connect exhaust
testers 13 0 090 with adapters 13 0 100
on exhaust manifolds. Check idle speed
CO level**. Switch off exhaust extrac-
tion for time of test.

Nominal value not reached and CO
level tog high: check fuel Injectors,
fuel pressure and coolant temp. sensor.

CO level too low: check hoses and
connections for Idle speed control or
locate alr leakage.

* gee Specifications

Important!

Corrections may not be made on the
alr flow sensor adjusting screw, since
this adjustment Is the basis for oxygen
sensor and idle speed control.

Checking Function of Oxygen Sensor
(11 78 010):

Unscrew bolt (1).

Connect exhaust testers 13 0 090 with
adapters 13 0 100 on exhaust mani-
folds.

Switch off exhaust extraction for the
time of this exhaust test.

Disconnect oxygen sensor.

Clamp vacuum hose |eading to the fuel
pressure regulator (not with the engine
running).

Start engine.

CO level rises.

Connect oxygen sensor.

CO level must go back to the nominal
value.

Remove clamp.
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1332 051 REMOVING AND INSTALLING
FUEL FILTER

Disconnect fuel feed pipe before and
after the filter with Special Tool

13 3 010.

Unscrew bolts.

Loosen hose clamps (1 and 2).

Pull off fuel hoses.
Remove filter.

Installation:
Check direction of flow (arrow).

2013321
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13 41000 REMOVING AND INSTALLING Electric Test:

IDLE SPEED CONTROL VALVE Measure resistance between terminals (1 and 3).
Nominal values: approx. 40 ohms,
Measure resistance between terminals (2 and 1
or 2 and 3).
Nominal values: approx. 20 ohms each.

{M 20 B 25 — 325 i)

{M 20 B 27 — 525 e since 9.86)

Puli off plug {1}.

Disconnect retaining strap {2},

Pull idle speed control valve off of hoses and
remove.

fnstalfation:
Check cade number {1}%.
Check idle speed*.

Dynamic Test:

Remove idle speed control valve {plug remains
connected).

Open or close rotary piston {1) completely.
Turn on ignition.

Retary piston must take on a position of about
50 % cross section open and maintain this
position.

13 41002 1341008

Note:

Operation of the idle speed contvo! valve can
be felt after taking hold of valve with a hand
(timed power supplyl.

Mechanical Test:

It must ke possible to move the rotary piston
{1) in the idle speed control valve when turn-
ing the idle speed contro! valve abruptly.

* See Specifications and

3 p . o
134100 Nominal Value Microfiche
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CAUSE 'CHECK / CORRECT

Fuel pump running only during ——e= Check power supply of control relay: no —e-Provide power supply
starting procedures. Pull off plug on control relay. (see wiring diagram).
a) Connect voltmeter (M 01) between
conn. 30 on disconnected control
relay plug and ground.
Voltmeter must display battery voltage.
Voltage value okay?
b) Connect voltmeter (M 01) between
conn. 15 on disconnected control
relay socket and ground.
Turn on ignition.
Voltmeter must display battery voltage.
Voltage value okay?
¢} Connect voltmeter (M 01) between
conn. 50 on disconnected control
relay plug and ground.
Start engine.
Voltmeter should display battery
voltage.
Voltage value okay?

Yes

!

Check ground conn. of control relay: no—s= Repair wire.
Connect ohmmeter (M 06) between _ Electric ground
conn. 31 on disconnected control relay (see wiring diagram).
plug and ground.

Ohmmeter should display approx. 0 ohm.

Resistance value okay?

yes

!

Check speed signal for control relay:

no —s= Check ignition system.

Connect voltmeter (M 02) between Ignition system okay?
conn. 1 on disconnected control relay
plug and ground.
Voltmeter should display voltage. yes
‘Voltage value displayed? ' h
_ Repair wire.
yes

|

Replace control relay.




CAUSE

aw. iy 854

'‘CHECK / CORRECT

Cold startvalveleaks — 5 Check cold start valve:

no —g Replace cold start valve.

Remove cold start valve (fuel line remains
connected).

Plug Jetronic test lead 61 1 440 on cold
start valve and connect with B + and
ground.

Hold cold start valve in measuring glass
13 3 020.

Pull off plug on control relay.

Connect conn. 87a on disconnected relay
socket with B + (fuel pump runs).

Cold start valve must eject correctly.
‘Cold start valve ejecting?

Disconnect Jetronic test lead on cold start — yes —e-Replace cold start valve.
valve.

Cold start valve must not eject.

Cold start valve not ejecting?
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CAUSE "CHECK / CORRECT
Throttle switch maladjusted or ————— Check throttle switch: _ no—eCheck wiring (see wiring diagram). no —e Repair wiring.
defective Check throttle switch with BMW service Wiring okay?

test unit / test step L-Jet. 03.

Test values okay? )

yes

ﬁ

Adjust or replace throttle switch.

Poor central ground, loose contact ———» Eliminate trouble.
or wrong plug connections.

Throttle will not close ———— Repair and adjust throttle (see Group 13
in Repair Manual).

Throttle will not open fully ——————= Adjust throttle cable (see 35 41421 in
Repair Manual).
Adjust throttle (see Group 13 in Repair
Manual).

Basic mixture setting too high ————e= Adjust engine idle speed and CO
(see 13 00 054 in Repair Manual).

Basic mixture setting too low. ———— Adjust engine idle speed and CO
{see 13 00 054 in Repair Manual}).

Intake system leaks, ——— 88 Check all air carrying parts for leaks and
repair, if necessary.

il filler cap seal leaks. ——— = Replace oil filler cap.

0Oil dipstick seal leaks. ————— Oil dipstick must be pressed in tight in
guide tube. Replace seal.




Mm__unow

4‘“ Unscrew bolts (1}.
l Take off fuel pressure regulator.

23 13 o1

Installation:

2B 13 51005

Installation:
Check code number {1)*.
{2} = Manufacturing date

S5 Rl — =

144

28 13 s1o01 * See Specification

Disconnect air hose {1} and fuel hose (2).

Check seal (1}, replacing if necessary.

1351200 REMOVING AND INSTALLING
FUEL PRESSURE REGULATOR

Checking:

install pressure gage 13 3 060 with connecting
line and T-adapter 13 3 064 in fuel feed line,
in front of fuel pressure regulator.

Pull off fuel pump relay (1}.

Bridge terminals 87 and 30 with Special Tool
61 3 050.

Fuel injection pressure*,

* See Specifications/Nom. Value Microfiche
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1354051 REPLACING RETURN SPRINGS 4 Take off spring (1).
FOR THROTTLE SHAFT

._0,_

Disconnect cables {1 ... 3}.

1 = Automatic transmission

2 = Accelerator pedal

3 = Cruise control

Installation:

Adjust cables — see Groups 24 / 35 / 65.

&
[y
(" 8 1 214

Important!

Remove retainer {1).
Note spring washer {1).

Remave washer (2).
Disconnect linkage {3) on lever {4}.

§28 13215

Lift and turn lever {1) to remove tension on Disconnect spring {1).
spring {3). Unscrew nut {2).
Remove lever {1).

Installation:

Check bearing sleeves {2}, repiacing if
necessary.




13-613

1361000 REMOVING AND INSTALLING
CONTROL UNIT

Open glove box.
Pull off pins {1) of both retaining straps.

28 13 207

{ m" ! Unscrew trim panel.
— —

CEC)

Push back retainer {1} and pull off piug (2.
Unscrew four mounting bolts and take off
control unit.

See wiring diagram for plug connections.

s

e n Gl

13 61013

{nstallation:
Check code number {1)* and manufacturing
date (2)*.

* See Specifications + Nom. Value Microfiche




13 - 622

. W 1362000 REMOVING AND INSTALLING
ok AIR FLOW SENSOR

{nstallation:

Check code number {1}* and manufacturing
date {2}*.

Check engine idle speed*® and idle speed CO
fevel*.

Check gasket (3}.

Check air flow sensor™.

Since 1985:

Loosen hose strap (1}.
Loosen nuts {2).

Pull off hose (4).

Pull off plug (5}.

13 62 010

Cut wire strap (3).

Take off complete air cleaner.

\ Installation:

Check rubher mount (1) and dampers {2),
~ and make sure of correct fit.

Open the four clamps.
Unscrew bolt (1),
Take apart housing sections.

Unscrew nuts.

P —— T * See Specifications and

o, 1362009 Mominal Value Microfiche




13 — 627

1362 080 REMOVING AND INSTALLING/
CHECKING PRESSURE SENSOR

Pull off plug (1).
Unscrew screw {2) and take off pressure sensor.
321 FD = Manufacturing date

3613626

{nstallation:
Check code number {1}*.

o)

LSS ET R
mads bnMurnary

3013627

Checking:

There should be approx. 0 ohm betwean plug
connections (1 and 2} with atmospheric pres:
sure of £ 880 mbar.

There should be approx. & chms between plug
connections {1 and 2} with atmospheric pres-
sure of 2 930 mbar.

3013628

* See Specifications
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1363544 ADJUSTING THROTTLE
SWITCH

Checking Throttle Switch:

There should be approximately 0 ochm between
connections {2 and 18) with throttle closed.
With the throttle wide open there must be
approximately 0 obhm between connections

(3 and 18).

LL = [dle

— VL = Full load

3013631

Adjusting:

— Thrattle Housing Removed —

There should be approximately O ohim between
connections {2 and 18} with throttie closed.
Adjust by loosening screws {1} and turning the
throttie switch.

Open throttle after making adjustment — the
resistance value should vise immediately to

o2 ghms.

When relieasing the throttie valve, the resistance
must drop to approximately 0 obm.

2813 063

1363551 REMOVING AND INSTALLING

THROTTLE SWITCH

Remove throttle housing 13 54 030.
Unscrew screw {1).
Take off throttle switch (2).

T28 13 306

Installation:
Check code number (1}*,
Adjust throttle switch 13 63 544.

mads in Germeny

@D
© 0250120302

30 13 456

* See Specifications




m\v&w\ FD

4 i
M

3 4

3013122

13-643

13 64 501 REPLACING FUEL INJECTOR

-
v B 43 64 501 REPLACING FUEL INJEC-
TORS (New Plug Plate)
Unscrew four mounting bolts (1) of the
injection pipe.
Push up injection pipe unti! fuel injec-
tors are lifted out of the guide on the
Intake manifold.

Unscrew holder (1).

Pull off plug (1} on fuel injector. Disconnect plug (2).
Lift out retalner (2) and pull fuel injec-

tor out of the injection pipe.

instaliation: Disconnect coolant temperature
Check O-rings (1), replacing when sensor plug (3) and DME temperature
necessary. sensor plug (4).

Check code number (2)° Pull up and remove plug plate.
Check position of plastic washer {3).
Check color* of plug receptacle (5) or
injector guard (4).

Only coat O-rings lightly with vaseline
for installation

FD = Manufacturing date

Unscrew mounting bolts (5 ... 8).
push up Injection pipe until fuel injec-
tors are lifted out of the guide on the
intake manifold.

Remove fuel injectors separately.

Installation:

Check O-rings, replacing if necessary.
Only coat O-rings lightly with vaseline
for Installation.

* See Specifications
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TROUBLESHOOTING ELECTRONIC IDLE CONTROL (BMW 325 e)

Test Requirements:

Battery charged — battery voltage at least 11.5 volts.

Components must have room temperature =23 = 50 ¢ (73:9°F).

Quoted multimeter steps (for example, M 01) refer to the BMW SERVICE TEST.

Measurements are taken on the disconnected plug of the electronic idle control unit.

The following test procedures do not include defects influencing the electronic idle speed control coming from outside the system.

1.) Checking Voltage Supply and Ground of Idle Control Unit

Connect voltmeter (M 01) between terminal N_ and car ground. no —p= Check u_.oo:\<m=o<.< wire for breaks according to

Turn on ignition. wiring diagram with ohmmeter (M 06).
Voltmeter displaying at least 9 volts? Eliminate breaks.
yes

Connect voltmeter (M 01) between terminal 2 and terminal 4. no — - Check brown wire for breaks according to wiring

Turn on ignition, diagram with ohmmeter (M 06).
Voltmeter displaying at least 9 volts? Eliminate breaks.
yes

Voltage supply and ground of idle control unit okay!




3.) Checking Idle Control Valve

Pull off plug on idle control valve.
Connect ohmmeter (M 06) on idle control valve.
Ohmmeter displaying 9 to 10 ohms with a component
temperature of 23 £ 5° C (73 + 9° F)?

Connect ammeter (M 03) between idle control valve and
wire plug.

Run engine with operating temperature ** at idle speed.
Ammeter displaying 400 to 500 mA?

yes

Run engine with operating temperature** at idle speed.
Pull off wire plug on idle control valve.

Engine speed should rise to approx. 2,000 rpm.

Does engine speed rise?

yes

Reconnect wire plug on idle control valve.

13 I.MSN

no ——- Replace idle control valve.
Check code number* and color code*.

no ——e Check flow of both wires (from control unit to idle
valve) according to wiring diagram with ohmmeter {M 06).
Eliminate any breaks.
If there are no breaks, replace control unit.
Check code number* and color code*.

no »-Replace idle control valve.
Check code number* and color code*.

Does speed drop below nominal speed?

yes

Idle control valve is okay!

* See Specifications
** Engine oil temperature at least 60° C (140° F)

no » Replace idle control valve.
Check code number* and color code*.




1B - 814

5.) Checking Periphery for Warm-up Speed

a) Coolant Temperature Switch

Connect voltmeter (M 01) between terminal 2 and terminal 6. no ——¢ Connect chmmeter (M 06) on “white wire’’ plug no — Replace 45° C {113° F) temp. switch.

Turn on ignition. connection of 452 C (113° F) temp. switch and Check code number*.
Voltmeter displaying approximately ‘0’ volt with coolant car ground.
temp. of < 30° C (86° F)? Ohmmeter displaying at least 100 k-ohms with

coolant temp. of < 30° C (86° F)?

yes i yes

Connect voltmeter {M 01) between terminal 2 and terminal 6. ——— no —ae= Check white wire for 45° C (113° F) temperature

Turn on ignition. switch for breaks and eliminate.
Voltmeter displaying at least 9 volts with coolant temperature Check contact pins of 45° C {113° F) temperature
of >48° C (118° F)? switch for tight fit and good contact.

Wire and pin contact okay?

yes

Connect ohmmeter (M 06) on ““white wire”’ plug —— no —g- Replace 45° C (113° F) temp. switch.
connection of 45° C (113° F) temp. switch and Check code number*,

car ground.

Ohmmeter displaying approximately ““0‘‘ ohm with
coolant temp. of > 48° C (118° F)?

* See Specifications




- S -
Important!
After selecting a drive range (cars with automatic trans-
mission) the nominal idle speed (700 = 50 rpm) is
always regulated.

6.) Preferred Circuit

(cars with automatic transmission) no ——4- Check blue/brown wire for breaks with ohmmeter (M 06).
Connect voltmeter (M 01) between terminal 4 and terminal 7. Eliminate breaks.

Turn on ignition. Check or replace selector lever switch.

Move selector lever of automatic transmission to “N*.

Voltmeter displaying at least 9 volts?

{cars with manual transmission} no ——~ Eliminate breaks in blue/yellow wire (from terminal 7
Connect voltmeter (M 01) between terminal 4 and terminal 7. to terminal 2).

Turn on ignition.

Voltmeter displaying at least 9 volts?
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TEST POSITIONS FOR FUEL INJECTION TROUBLESHOOTING CHART

Note:
These points are compiled on the basis of greatest probability, so that under certain circumstances additional tests could be necessary.

Testing instructions refer to the “BMW SERVICE TEST”, e.g. engine test step 05 (P 05) or multimeter function (M).
See operating instructions of BMW service test unit for connections.

Test Positions 1, 2 and 3 — FUEL PRESSURE

a) No Pressure

Check electric fuel pump —
turn engine with starter.

Pump not running. = Check fuse in power distributor. — g If fuse is blown, check wires (M 06)**,

Pump running. Check power input* of fuel pump (M 03).

Perform pressure test — see Group 13, Turn engine with starter and check ———— o Pull off fuel pump relay.
Pos. 13 31 029. voltage (approx. 12 V) on connections Bridge terminals 87 and 30 with Special Tool
of electric fuel pump (M 01). 61 3 050.

— Fuel pump runs —
Check control wire** (term. 85 — ground
from control unit/term. 86 — approx. 12 V

r via relay 2 term. 87), turning engine with
Check routing and flow of fuel lines. Electric fuel pump defective — replace, starter at same time.
see 13 31 030 in Group 13. Replace relay, if necessary.

— Fuel pump does not run —
Check wires** for fuel pump.

* See Specifications
** See Wiring Diagram ‘
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Test Position 6 — FUEL INJECTORS

Start engine and feel movement of _____5. Check wire harness** and relay 2 or fuel

valve needles on fuel injectors with pump relay.

fingers. Power supply is via relay 2 or fuel pump
relay term. 87 (battery voltage).
Ground from term. 12, 14, 15 and 24
different depending on control unit.

Check code number* and color ———— Replace fuel jnjector(s) — see 13 64 501.
code*. nv

Check resistance* of fuel injectors — |
with BMW service test unit (M 06).
(L-Jetronic Test Step 05)

Check leak rate*, spray angle* and
fuel flow rate*.

(pages 13 - 651 ... 13 - 654/Checking
Fuel Injectors and Cold Start Valve)

* See Specifications
** See Wiring Diagram
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Test Position 9 — TEMPERATURE TIME SWITCH

Check code number*, ————— == Replace temperature time switch.
Check for tight fit, good contact of Repair plug contact.

plug connections and correct level

of coolant — see Gr. 17 {air bubbles).

Check resistance values* — see ———_ gu Replace temperature time switch.
nominal value table {if necessary, ’

heat to test temperature in a water

bath).

Check wires**,

* See Specifications
** See Wiring Diagram

NOMINAL VALUE TABLE

Version Resistance Values in Ohms
Measured Between
With Temperature | Term. G and | Term. W and | Term. G and
Below | Above | Ground Ground Term. W
O¢ oc (Housing) {Housing)
35°C | +30 25...80 0 25...40
8 sec. +40 50 ... 80 100 ... 160 50 ... 80




13

r =

Test Position 12 — THROTTLE SWITCH

Check code number*. —— & Replace throttle switch.
Check switching points — 13 63 544, Adjust throttle switch.
Check connections and wires**.

* See Specifications
** See Wiring Diagram
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Test Position 16 — CONTROL UNIT

Check code number*and 5. Replace control unit, if necessary.
manufacturing date*.

Check tightness of control unit

plug.

Check contact of plug connections.

Check power supply** and ground
supply**.

{Check control unit with L-Jetronic
test program; not with DME.)

* See Specifications
** See Wiring Diagram N




13-912

TROUBLESHOOTING DME WITH BMW DIAGNOSING SYSTEM (M 20 Engine)

insert diskette and connect diagnosing unit on the BMW Service Tester - see
operating Instructions of BMW DIAGNOSING SYSTEM.

Ignition ON:

Select 01 DME, If applicable carry out brlef test (with brief test only display
whether there are faults In the system).

Control unit identification appears on the screen after the control unit has
taken on the data transmisslon.

Verslon E 30 Model Engine Code M 20 B 20/ B 25
MAIN GROUP type of fuel

CODING check — see Specificatlons or Parts Microfiche
ECE/D country version

BMW HARDWARE NUMBER o ol el

SOFTWARE NUMBER i
BOSCH HARDWARE NUMBER * *** *** ***
SOFTWARE NUMBER k-t el
MANUFACTURING CODE i

Continue to selection survey.

Note:
Also send In a print of the Identiflcation (test code) when exchanging a control
unit.

Call fault memory — 900.

Status lists may also be called as additional help In troubleshooting.
Status calls

Select 100

Electric fuel pump relay activation

Tank venting valve

Oxygen sensor

Master relay activation

Compressor actlvation

Alr conditioner switch

Drive range P/N (only automatics)

Ignition timing tap (only automatics)

Idle speed switch

Full load switch

Seml-sequential injection

Relays and valves will be heard and felt when activated.

The switch posltion shows the ON or OFF position. -

Status calls — dynamic

Select 200
Engine Type M 20 B 20 M 20 B 25
Idle speed In rpm ) 760 £ 40 760 + 40
CO level In % by volume " 2 0.7+05 0.7£0.5
Jgnition timing in crksh.” BTDC ") 4+5 105
Load signal tL in ms " 21..25 19..23
Injection time ti in ms % 49..53 4.4..48
Shutoff speed In rpm 6400 + 40 6400 + 40
Alr flow sensor voltage ratlo Up/Uv R 0.2..03%

at Idle speed
Oxygen sensor voltage 0.05 to 0.8 V

1) Oll temperature > 60° C (140" F) or coolant temperature > 80° C (175° F), no
electric equipment switched on, at idle speed.

2) Measured In front of catalytic converter.

3) Valid with seml-sequential Injection. Half thls value Is valld with unqm__.m_
injectlon (active In dlagnosing operation).

Check load signal tL (operating temperature) In car.

Additional Information: see Electrical Troubleshooting Manual (E 34).
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16 Fuel Tank and Lines

1611030
120

16 12 002

010

Fuel tank survey — before 1988 models . .
Fuel tank survey — since 1988 models . ......
Fuel tank — remove and install . .. ..........
Expansion tank for fuel tank venting — replace

Fuel tank venting system —check ...................

Fuel intake (with integrated transfer pump) — remove and install
(before 1988 models) ... ......ccouiirrrnnreennnnemnnennnnnns
Fuel level sender and intank pump — remove and install/disassemble

{since 1988 models) .....................
Fuel return pipe — since 1988 models .......
Carbon canister — remove and install or replace
Fuel intake / level transmitter — check .......

16- 0
16- 1
16- 2

a

5
16- 8
16- 9
16-10
16-11
16-11

- |




1 Expansion tank

2 Fuel intake

3 Damper tank

4 Electric fuel pump

5 Fuel level transmitter
.6 Diaphragm damper

16-0

SR
FUEL SUPPLY — BEFORE 1988 MODELS

7 To carbon canister

8 Fuel tank

9 Feed hose
10 Return hose
11 Vent for left tank chamber
12 Vent for right tank chamber

3016111

1




3016 04

5

P

1611030 REMOVING AND INSTALLING

FUEL TANK

Pull up rear seat cushion and take off
insulation sheet.

3016034

Unscrew cover.

Pull off plug receptacie (1).
Loosen and puli off hoses {1 ... B).
Installation:

Use new hose clamps.

N

Since 1988 Modals:
Unscrew both covers.

Pull off plugs on fuel level transmitter and
fuel pump.
Disconnect fuel hoses,

" 30 16 046

16-2

s 30 18 023

Puli off plug on fuel levet transmitter.

Draw off gasoline with a scavenging pump™*.
Caution!

Conform with safety precautions and specifi-
cations of pertinent country.

Remove muffler assembly — see 18 12 000.
Remove heat shield and connecting pipe.

Remove propeller shaft — see 26 11 000.
Loosen hose clamp and pull off hose.

** Source of Supply: HWB
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1611 120 REPLACING EXPANSION TANK
FOR TANK VENTING SYSTEM

Remove rear wheal — sse 36 10 300.
Unscrew whael house trim panel.

If applicable, draw off gasoline with a
scavenging pump**,

Unscrew expansion tank.
Loosen and pull off hoses.
Installation:

Place pin in guide precisely.
Use new hose clamps.

Since 1988 Models: .
Unscrew bolt.
Remove expansion tank.

** Source of Supply: HWB




16-6
(M 20)

1 = Carbon canister

2 = Tank venting valve

30 16 056
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16 12 002 REMOVING AND INSTALLING
FUEL INTAKE
(with Integrated Fuel Trans-
fer Pump)
— Before 1988 Models -

Pull up rear seat cushion (1) and take
off insulatlon sheet.

Draw off about 10 liters {10 quarts) of
gasoline from a full fuel tank with a
scavenging pump** or unscrew piug
and drain this amount.

Caution!
Conform with safety precautions and
pertinent country legislation.

Unscrew cover.
Pull off plug.
Disconnect hoses {1 and 3).

Instafiation;
Use new hose clamps.

Loosen and pull cut fuel level sender
slowly.

Installation:
Use a new seal.

** Source of Supply: HWB

30 16 110

2816131

Turn fuel intake counterclockwise and
puil out carefully.

Installation:

Use a new seal (1).

Check filter screen (2) for dirt, cieaning
If necessary.

Checking Fuel Level Sender:
Measure resistance* on terminals 31
and G with float in "EMPTY" and
"FULL" posltions.

Reslstance curve must not have
breaks.

Cannection W must have ground with
the float In "EMPTY" position.

G = Sender resistance
W = Warning lamp

Checking Fuel Transfer Pump:
Measure power consumption* of pump.
If necessary, check the delivery
pressure*.

* See Specificatlons
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_|
1612... FUEL RETURN PIPE
— Since 1988 Models —

Fuel Tank Survey
(only the bottom tank plate is shown in the
side view for better view) ‘

1 = Return pipe in tank (left tank chamber)
2 = Ejector
3 = Overflow pipe (right tank chamber)

4 = Splash shell

Overflow between the left and right tank
chambers functions to the ejector principle.
1 = Fuel return from engine

.— 2 = Inlet for fuel from left tank chamber

016 044
2 :




17

17 00 009
010
039
17 11 000

100
059
17 40 000

19

Radiator

Coolant circuit —BMW 318i .....................
Coolant circuit — BMW 325e /325 . ...

Cooling system — check for leaks (with tester) . . e i

Leaks between cooling system and combustion chamber — check
Cooling system —bleed ..............
Radiator — remove and install ...........
Radiator — remove and install ...........
Oil cooler —remove and install ........
Coolant expansion tank — remove and install
Radiator —flush...................
Extra fan assembly — remove andinstall ..................

17-1
17-2
17-3
17-3
17-3
17-4
17-4.1
17-5
17-6
17-6.1
17-7




_|
COOLANT CIRCUIT - BMW 318 i

// 2017 019

17-1

1 Water pump
2 Crankcase

3 Cylinder head
4 Branch flange
5 To thermostat
6 To radiator

7 To radiator

8 Thermostat

9 To throttle preheating
10 Throttle preheating outlet
11 To water pump (heater return)
12 Heater feed

l Circuit with closed thermostat

3 Circuit with opened thermostat

* See Specifications
** Source: HWB
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3C V7 032

17-3

17 00 009 CHECKING COOLING
SYSTEM FOR LEAKS

BMW 318 I:

Mount tester 17 0 002 on radlator with
adapter 17 0 003 and produce 1 bar
(14 psi) pressure.

Cooling system does not have a leak,
if there Is no considerable pressure
drop (max. 0.1 bar or 1.4 psi) after
about 2 minutes.

BMW 325 e:

Mount tester 17 0 002 on expansion
tank with adapter 17 0 003 and pro-
duce 1 bar (14 psl} pressure.

Cooling system does not have a leak,
if there Is no considerable pressure
drop {max. 0.1 bar or 1.4 psi) after
about 2 minutes.

Assemble radiator cap (1), connector
17 0 004, adapter 17 0 003 and tester
17 0 002, and check the opening pres-
sure* of the safety valve.

Lift vacuum valve slightly and check
for correct fii.

Check gasket, replacing cap if
necessary.

* See Specifications

BMW M 3:

Screw adapter 17 0 009 on the expan-
sion tank for connection of tester

17 0 002.

17 00 010 CHECKING FOR LEAKS BE-
TWEEN COOLING SYSTEM
AND COMBUSTION CHAM-
BER

Flll "tester for cylinder head ommroﬁ..:
and carry out test.

Refer to instructlons supplied with the
tester.

17 00 039 BLEEDING COOLING SYSTEM

BMW 325 e:

Requlrements:

Engine at operating temperature.
Heater controls set to "warm®.
Engine running at fast idle speed.
Unscrew bleeder screw and tighten
again when escaplng coolant is with-
out alr bubbles.

Keep adding coclant to expansion tank
whlle bleeding.

Use speclfied coolant®.

Cautioni
Danger of Injury on turhing fan.

* See Service Information of Gr. 00
** Source of Supply: HWB




Unscrew upper radiator mounting bolts and
lift out radiator.

Installation:

Place radiator on rubbey mounts precisely.
Mount coolant hoses**.

Fill cooling system with specified coolant®
and bleed — see 17 00 039,

1711000 REMOVING AND INSTALLING
RADIATOR

6 Cyl. M 20 / 1888 Models:

Unscrew cap (3) on expansion tank.
Caution:

Danger of scalding when engine is hot!

Loosen drain plug.

Drain coolant, catching if applicable.
Coolant*,

Drain plug tightening torque**.
Caution!

Danger of burns on hot engine.

Press out fan cow! plugs toward rear for M 20
cars.

Remove splash guard if applicable — see
5147.... ’

Disconnect coolant hoses.
Disconnect vent hose.
Instaliation:

Mourit coolant hoses™*.

* See Service Information of Gr. 00 * See Service Information of Gr. 00
** See Specifications ** See Specifications
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17 11 100 REMOVING AND INSTALLING
COOLANT EXPANSION
TANK

Unscrew cap on expansion tank.
Loasen hose clamp (1).

Pull off hose and let coolant run out of
tank.

Caution!
Danger of scalding when engine is hot!

Instaftation:
Add coolant*.
Bleed cooling system — see 17 00 033.

Loosen hose clamp {1).
Pull off hoses (2 and 3).
Unscrew and remove full level sender

(4).

Unscrew bolts (1).
Lift out expansion tank.

17 11 100 REMOVING AND INSTALLING
COOLANT EXPANSION
TANK - 1988 Models —

Unscrew cap.

Caution!
Danger of scalding when engine is hot!

Disconnect hose.

Instaliation:

Replace hose clamps, if necessary.
Tightening torque***.

* See Service Information of Gr. 00
*** See Specifications

Pull rear end of expansion tank out of
clips and disengage front end.

Installation:
First slide front end of expansion tank
Into holder.

Mark on tank shows coolant level at
approx. 20° C (68" F) (iabel).

Instaliation:

Fill cooling system with specified
coolant** and bleed - see 17 00 039.

** See Service Information of Gr. 00




17 40 000 REMOVING AND INSTALLING
EXTRA FAN ASSEMBLY

Remove and install radiator 17 11 000.
Remove and install all radiator grill sections
- 5113 070.

Unscrew nuts on extra fan.

Unscrew condenser.

Disconnect wire plug.
Tie back condenser and lift out extra fan from

AW ”._v e ...\.....» . above,

3017 118
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18 00 020
18 12031
1821011
18 32 005

18 00 020
1812031
18 32 005

1800020
1812031

20

Exhaust System

Model 318 i:
Exhaust assembly — remove and install .
Final muffler — replace .

Pivot sleeves on exhaust carrier —replace . . .. .....cceunusans

Catalytic converter — remove and install / replace ...

Models 325 ... 325 iX:

Exhaust assembly — remove and install ............... S e,
Final muffler —replace ..............cccviunnnns S
Catalytic converter— remove and install /replace ................ s
Model M 3: i

Exhaust assembly — remove and install
Final muffler —replace ...........
Exhaust suspension layout . ............c0naans JR R N s

18-1
18-2
18-3
18-4

18-5
18-6
18-7

18-8
18-8
18-9
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1800020 REMOVING AND INSTALLING
EXHAUST ASSEMBLY

Cars with Automatic Transmission:
Unscrew nut {2).

Installation:
Mount the exhaust carrier without tension

by adjusting nut {1).

BMW 318 i:

Disconnect oxygen sensor plug {1}.

Pull out plug downward through the
protective tube.

Caution!

Oxygen sensor must not be damaged.
Remove oxygen sensor if there is danger of
damaging it.

Refer to 11 78 012.

Disconnect suspension on rear axle catrier -
if necessary.

Inseatlation:

Mave holder to adjust only after finishing
installation of the exhaust assembly and
then tighten to correct torque™,

Loosen holder for final muffier.

Installation:

Torque® holder in such a manner, that rubber
ring is preloaded.

Preload: 6 mm {0.236"").

See exhaust suspension layout drawing.

Unscrew exhaust pipe on manifald.
{nstallation:

Check gasket, replacing if necessary.
Replace self-locking nuts,

Coat threads with copper paste CRC**.
Tightening torque*.

Take off exhaust assembly.

Installation:
Check spacing to body and rear axle carrier,

carrecting if necessary.

Loosen holder for exhaust.

Instaliation:

Torque® holder only after finishing installation
of assambly (danger of tension).

* Sae Specifications

#* Source of Supply: HWB 30 18 019 * See Specifications




[30 18 050)

18-3

1821011 REPLACING PIVOT SLEEVES
ON EXHAUST CARRIER

BMW 318 i:

Unscrew bolts (1 and 2).

Loosen bolts (3 and 4).

Installation:

Tighten bolts and nuts in order of 1tc 4.

Push out spacers {A) and press out pivot
sleeves {G).

Installation:

Coat pivot sleeves with a lubricant for
installation of the spacers.

Install washers {S) as shown in the picture.
Tightening torque®.

* See Specifications
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1800 020 REMOVING AND INSTALLING
EXHAUST ASSEMBLY

BMW 325 ... 325 iX:

Disconnect oxygen sensor plug {1}.

Lift out wire harness.

Floor assambly plug instaliation,

Installation:

To avoid plug contact prablems, seal off plug
connection with Three Bond Silicone 1207**,

Disconnect axygen sensor plug {1).

Lift out wire harness.

Right wheel house plug installation.
Caution!

Oxygen sensor must not be damaged.
Remove oxygen sensor if there is danger of
damaging it —see 11 78 012.

Unscrew exhaust pipes on manifold.
Installation:

Check gaskets, replacing if necessary.
Replace self-locking nuts.

Coat threads with copper paste CRC**,
Tightening torque®.

Unscrew exhaust carrier,

Instaliation:

Loosen bolts (2) for installation without
tension.

Installation:

Torque holder* only after finishing
installation of the exhaust assembly.
{Danger of tension.)

Tightening torque®,

* See Specifications
** Source of Supply: HWB

Cars with Automatic Transmission:

Unscrew nut (2).

Installation:

Mount the exhaust carrier without tension by
adjusting nut (1).

Tightening torque*.

Loosen holder on rear axie carrier, if necessary.
Installation:

Adjust holder by moving and torque*® only after
finishing installation of the exhaust assembly.

L.oosen holder for final muffler.

Installation:

Torque* holder in such a manner, that rubber
ring is preloaded.

Preload: 6 mm (0.236").

See exhaust suspension layout drawing.

Take off exhaust assembly.

Check installed location.

Provide sufficient spacing to body and rear
axle carrier.

* See Specifications
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1832005 REMOVING AND INSTALLING
OR REPLACING CATALYTIC
CONVERTER

6 Cylinder M 20:

Disconnect oxygen sensor plug {1).

L.ift out wire harness.

Installation:

To avoid plug contact problems, seal off the
plug connection with Three Bond $ilicone
1207+*,

Floor Assembly Piug Installation

Disconnect oxygen sensor plug (1).
Lift out wire harness.
Right Wheel House Plug Instaliation

Unscrew exhaust pipes on manifold .
Installation:

Check gaskets, replacing if necessary,
Replace self-locking nuts.

Coat threads with copper paste CRC**,
Tightening torque*.

Unscrew exhaust carrier.

Installation:

Loosen bolts (2) for installation without
tension, ]

Installation:

Torque holder to correct torque* only
after finishing installation of the exhaust
assembly.

{danger of tension)

Tightening torque*,

* See Specifications
** Source of Supply: HWB

Cars with Automatic Transmission:

Unscrew nut {2),

Instaltation:

Mount the exhaust carrier without tension by
adjusting nut (7).

Tightening torque*.

Unscrew catalytic converter on finai muffier.
Installation:

Check seals, replacing if necessary.

Replace self-locking nuts.

Tightening torque*.

Three Hole Flange Version

Two Hole Flange Version

* See Specifications
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EXHAUST SUSPENSION LAYOUT DRAWINGS

Installation:

Tighten the exhaust carrier (H or A) only after
the exhaust assembly is in correct installed
position (danger of tension).

H = Version with manual transmission

A = Version with automatic transmission

30 18 032

Tighten clamps {1) for the final muffler in such
a manner, that rubber suspension parts are pre-
loaded.

Preload A = 6 mm (0.236").

18-9
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