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Einleitung / Introduction




INTRODUCTION

This manual will be a source of reference on technical data, adjusting
values and operating instructions for you, so that it will be easier for
you to build up and enter your racing vehicle.

The technical information is only applicable to vehicles operated ex-
clusively on closed racing circuits. Operation in public traffic is not
permitted.

The manual has no influence on pertinent technical approval proced-
ures for a motor vehicle racing event. Only the homologation sheet
and enclosure J (in FIA Manual) are valid for questions concerning
rules. Exceptions would be championships, which are carried out to
one’s own rules.

This manual is only available in German and English. The German
wording is always binding exclusively in case of any mlsunderstand-
ings from the translatlon

Iimportant !

Photographs, descriptions and drawings serve exclusively the presen-
tation of the text. We cannot accept any liability for completeness or
conformity of the contents of this publication with the pertinent
legistative regulations.

BMW MOTORSPORT GMBH
PreuBenstr. 45
D—8000 Munich 40

(c) 1987  BMW Motorspart GmbH, 8000 Munich 40
All rights reserved.
Reproduction wholly or in part only with written permission.
Printed in Western Germany.



M3 GROUP A

GENERAL TECHNICAL DATA

VEHICLE DATA

Minimum weight
Length

Width

Wheelbase

Track width - front

Track width - rear

BODY.
Standard body of BMW M 3.

Steel rollover cage welded on passenger compartment cell.

960 kg
4355.0 mm
1680.0 mm
2565.5 mm
1412.0 mm

1424.0 mm



ENGINE S 14 — GROUP A

Bare

Stroke

Displacement
Compression ratio

Max. engine power

Max. engine torque
Max. engine speed
Crankshaft

Crankshaft bearings
Connecting rods
Connecting rod bearings
Pistdn pin bearing in connecting rod
Pistons

Piston rings

Cy;linder head

Valve seat insert rings
Arrangement of valves per cylinder
Valve springs

Valve timing

Cooling

Clutch

/2

94 mm

. 84 mm

2332cc

12:1

approx. 300 HP

270 Nm at 7000 rpm
8500 rpm

Forged

Plain

Forged steel

Plain bearing shells
Press-fit brass bushing

Forged light alloy

2 plain compression rings
1 double-bevelled oil control ring

light alloy
Shrink-fit

2 intake valves/2 exhaust valves

2 coil springs for each valve

- 2 overhead camshafts
Water

Sintered metal



ENGINE LUBRICATION

Oil cooling
Qil pressure
Oil pressure gauge with warning lamp

Lubrication

FUEL SYSTEM

Fuel delivery

Fuel injection system
Fuel tank

Tank size

Fuel pressure

-ELECTRICAL SYSTEM

.Batteryl voltage
Battery capacity
Generator
Firing order

Spark plugs

/3

Qil cooler in front end of vehicle
4 to 6 bar
Lamp lights up at approx. 0.5 bar

Wet sump

1 fuel pump
Matronic

Safety rubber tank
109.5 liters

5.0 bar

12V

26 Ah
Bosch
1-3—4-2

Bosch



GEARBOX
Ratio
1st gear
2nd gear
3rd gear
4th gear

5th gear
Reverse gear

FINAL DRIVE

Ratios

Limited slip differential

Final drive cooling

BRAKES

Service (foot-operated) brakes
Parking {hand-operated) brakes
Brake discs

Brake disc thickness - front
Brake disc thickness - rear
Brake disc diameter - front
Brake disc diameter - rear
Twin brake master cylinders

Brake force distribution

/4

2.337
1.681
1.358
1.150
1.000
2.660
3.15:1
3.26:1
346:1
3.73:1
3.91:1
4.10:1
4,27 :1
445 :1
475 :1
5.00:1
5.28:1

With 75 % locking ratio

With oil pump and oil cooler

Hydraulic dual circuit brakes
Hydraulic in rear circuit
inboard vented

32.0 mm

20.7 mm

332 mm

280 mm

With batance arm

Front/rear (adjustable while driving)



CHASSIS

Front Axle

Single-joint, spring strut axle

Reinforced aluminum spring struts with adjustable spring retainers to change height of

vehicle

Wheels mounted with central locking nuts

Adjustable stabilizers

Rack-and-pinion steering

Rear Axle

Reinforced semi-trailing arms with joint mounts
Wheels mounted with central locking nuts

Adjustable spring struts to change height of vehicle

Adjustable stabilizers
WHEELS
Front Axle

Rim wells

Rim offset
Collar height - spider

Max. total width of wheels

Rear Axle

Rim wells

Rim offset
Collar height - spider

Max. total width of wheels

Tyres

Front and rear wheels

17 x 16" outside well
8" x 18" inside well

24 mm

62 mm

10"

1" x 16" outside well
8" x 16" inside well

24 mm
62 mm

10"

235/690 — 16"



OPERATING MATERIALS

Engine oil

Gearbox oil

Final drive oil

Wheel bearing grease

Steering

FUEL

Premium petrol

CAPACITIES

Engine oil
Gerabox oil
Final drive oil
Coolant

Petrol

/6

Castrol B 353

SAE 80

SAE 90 hypoid gear lube
Kliber Nontub RB 3 (green)

Molykote Longterm 2

98 RON {premium)

5.0 liters
1.7 liters
3.15 liters
9.0 liters

109.5 liters
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TIGHTENING TORQUE FOR M 3 - GROUP A

TIGHTENING TORQUE Nm
2611 ... Guibo coupling to propeller shaft 115 - 130
3100 ... Front axle carrier to body 43 — 48
3111 ... Control arm to front axle carrier 77 -95
3121 .., Front axle shaft (wheel bearings) 260 — 280
Waxed collar nut

3221 ... Tie rod arm to spring strut 38 - 40
3321 ... Drive shafts 60 — 65
3331 ... ﬁear axle carfier to body 140 — A‘l 55
3341 ... Rear stub axle to drive flange 260 — 280
3411 ... Brake caliper to spring strut 110 — 123
3421 ... Brake caliper to arm 110 - 123
3610 .., Central locking nuts for wheels 700 — 800
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1100... Engine in General

Bore mm 94

Stroke mm 84

Effective displacement cc 2332

Compression ratio 12:1

Power to DIN 70020 kW / HP approx. 220 / approx. 300
at engine speed em 8000

Max. engine speed rpem 8500

Max. engine torque Nm approx. 270
at engine speed rom 7000

Compression pressure bar at least 15

Approved engine oil grades Wintershall TFE

Castrol B 353
Fuel grade Leaded premium petrol
Octane at least 98 RON

1111... Crankcase

1. Tightening Torque Nm
Drain plug for coolant M14 50+ 2
in crankcase
Front/rear end covers M6 9+
to crankcase M8 22+ 2




2.1

2.2

2.2.1

2.2.2

2.2.3

2.2.4

i1 -4
Honing Crankcase (Test Sheet for Cyiinder Sizes as Enclosure

Cylinder Sizes

Cylinder bore mm 9381+t 0.0.1
Oversize 1 mm 93,87 +0.01
Oversize 2 mm 93.93 + 0.01
Oversize 3 mm 03.99 + 0.01

Honing Specifications

— Engine block with timing case cover (torque = 15 Nm)
and plate with cylinder head gasket (torque = 85 Nm)

— Settings on honing machine:

Spindie speed TPmM 125
Spindie working stroke rpm 49
Spindle stroke rpm 145

Rough Honing — until cylinder bore D minus 0.030 mm

a) Pre-machined crankcase:
honing stone EHU 518 (C 30 J 64)

b} Removing carbon deposits on used crankcase: _
haning stone with code C 30 J 85 (only for this purpose)

Form Honing — until cylinder bore D minus 0.010 + 0.005 mm

— Carry out form and size corrections according to honing pressure display
(maximum value: 35 amperes) and BDC working stroke limit with a
C 30 J 85 honing stone.

— Tolerance for out-of-true and conicity: 0,005 mm.

Finish Honing

~ "Whet" hone with honing stone C 30 J 85.

Finish the honing procedures without pressure with an initial honing pressure of
20 to 22 amperes and a honing time of approx. 2 minutes without feed.

Important: After completion of honing, clean the crankcase — in particular all
oil bores and the main ail bore. Plug the oil bore with a M 12 bolt
afterwards.

Peak-to-Valley Surface Finish Values
Nominal Values:
— Determined surface finish depth of

max. peak-to-valley surface finish Rz = 1.0to3.0um
— Mean surface finish value Ra = 008t0.1um
— Determined surface finish depth R3z = 05to1.0um
— Carrying share in 0.5 pm cutting depth TP = 701090%




1112...Cylinder Head

1 -5

New cylinder head height mm 86.00 = 0.03
Combustion chamber volume |
with valves and spark plug cc 43+ 0.5
Tightening Torque Nm
Cylinder head bolts M 12
{tightened crosswise from
middle to outside)
Step 1 502
Step 2 802
Wait 15 minutes!
Step 3 100+2

Important: Wash and lubricate bolts and washers with engine oil prior to installation.

Rear water pipe piug

Oil pressure bore plug

Coolant pipe to cylinder head

Intake manifold to cylinder head

Exhaust manifold to cylinder head

M6
M22x 1.5
M14x 1.5
M6

M6

11 £ 1
36 +2
26 + 2
01

10+ 1




1112... Valve Guides

Valve guide dia. — bore dia.
Standard size
Oversize 1
Oversize 2

Overall length
Valve guide inside dia. {installed)

Installing temperature
Cylinder head
Valve guide

Valve guide protrusion

I1-6

mm
mm

mm

mm

oc

mm

12.00 x6 — 12.00 H?
12.20 x6 — 12.20 H7
12.40 x6 — 12.40 H7

43.5+0.2

7.0 H7

+ 150

Chilled in liguid air or
liquid nitrogen

15+0.3

{Test sheets far determination of radial play in valve guides as an enclosure.)

1112... Valve Seat Inserts

Valve seat insert dia. — bore dia.
(distance “D*)
Intake

Standard size

0.2 mm oversize
0.4 mm oversize

Exhaust
Standard size

0.2 mm oversize
0.4 mm oversize

Valve seat insert height — bore depth
(distance “H"")
Standard size

0.2 mm oversize

0.4 mm oversize

Installing temperature
Valve seat insert
Cylinder head

mm
mm
mm

mm

mm

mm
mm

oc
oC

40.15 g6 — 40.00 H7
40.30 g6 — 40.15 H7
40.45 g6 — 40.30 H7

36.15 g6 — 36.00 H7 j
36.45 g6 — 36.30 H7 ‘
36.75 g6 — 36.60 H7

7.00 —0.02 —7.20 £ 0.01
7.15 - 0,02 - 7.35 £ 0.01
7.30 —p.02 —7.50 £ 0.01

— 150
+ 180
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1112... Valve Seats

Valve seat angle degrees 45%
Correction angles degrees 359 /60°

Valve seat width
{distance “‘B"’)

Intake mm 0.7 + 0.1
Exhaust mm 0.9 +0.1

Valve seat diameter
{distance V)

Intake mm 36.7 + 0.1
Exhaust mm 316+ 0.1
Valve protrusion to combustion
chamber
Intake mm 0.5-03
Exhaust mm , 0503

t112... Timing Case

Camshaft bearings

Bore diameter mm 30: 88(2)9
Bucket tappets

Bore diameter mm 375+ 0.016
Tappet play mm 0.025 to 0.066

(Test sheet for determination of tappet play as an enclosure.)

Tightening Torgue Nm
Timing case to cylinder head M7 15+ 1
M8 21+ 1
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1121... Crankshaft and Bearings
{Test Sheets for Main and Conrod Bearings in Enclosure)

Crankshaft bearing radial play

mm

Ground sizes of main bearing journal

(double classification}

Standard size

Undersize 1
{0.25 mm)

Undersize 2
(0.50 mm)

Undersize 3
(0.75 mm)

red
blue
red
blue
red
blue

red

blue

Ground sizes of crankshaft

thrust bearing
Standard size

Oversize 1
Oversize 2

Oversize 3

Crankshaft axial play

mm

mm

mm

mm

0.040 to 0.080

— 0,010

~0.020
55.00 _ p)o29

- 0.010
54.75 _ 5’020

- 0.020

-0.010

—0.020

-0.010

- 0.020

+0.064

+0.064

+ 0.064

+0.064
30.6 , /025

0.080 to 0.180
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Conrod bearing radial play mm 0.03 to 0.07

Ground sizes of conrod bearing

journals
Standard size mm 47975 t0 47.991
Undersize 1 {0.25 mm) mm 47.725 to 47.741
Undersize 2 (0.50 mm) mm 47.475 to 47.491
Undersize 3 (0.75 mm) mm 47.225 to 47.241

Max. permissible imbalance of

crankshaft (dynamic without

flywheel) gcm 1t0 1.5

Balancing speed rpm 1100

Max, permissible runout on center

main bearing journal (crankshaft

running on outer bearing journals) mm 0.1

Crankshaft throw mm 84+ 0.

Max. permissible peak-to-valley

surface finish of bearing journals Rt {um) 2

Tightening Torque Nm
Main bearing caps to crankcase 65+ 2.5

important: Wash and lubricate bolts with engine ol prior to installation!
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1122... Flywheel

Minimum weight g 8000
Max. axial runout measured on
outside diameter mm 0.1
Minimum flywheel thickness
(distance A"} mm 29.1 — 0.1
Tightening Torque Nm
Flywheel to crankshaft 1053
Important: .
— Always replace the M 12
expansion head bolts.
— Install bolts with Loctite 273.
1123... Vibration Damper
Tightening Torque Nm
Vibration damper hub to
crankshaft M 24 440 10
Important:

— Installed dry {no tubrication).
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1124 ... Connecting Rods and Bearings
(Test Sheets for Bearing Play and Conrod Weight in Enclosure)

Small conrod bore dia. mm 22.020 to 22.024
Piston pin / conrod bore radial play mm 0.020 to 0.029
Big conrod bore diameter mm 52.010 to 52.020

Max. deviation in parallel of

connecting rod bores with

bearing shells at distance of

150 mm : mm max. 0.04

Max. permissible displacement
to one side degrees 0° 30°

Minimum weight of connecting
rod with bearing shells g 675

Max. permissible deviation in
weight of connecting rods in »
one engine (without bearing shells) g *2

Big end g +1
Small end | g ‘ 1

Conrod Bearing Shell Table:

Spreizung 0 5.1

—
2

The bearing play is adjusted by selecting bearing sheils with a different wall thickness “wl".
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Part Number  Undersize  Step Wall Deviation in um for
Code Tahie Thickness Color Codes

wi Red Yellow Blue
1310515 0 Stan_dard 1.886 mm =
1 310 517 2 0.25 mm 2111 mm ‘+5 + 10 + 156
1310518 3 0.50 mm 2.236 mm 0 + 5 +10
1310519 4 0.75 mm 2.361 mm

Identification: on back of bearing, max. 8 mm away from joint, stamped
— company code B2 BMW N113 19.0
— manufacturing code, part number
— manufacturing month and year

Color code: on side surfaces

Installing
specification:  approved bearing shell matching

Connecting rod: yellow or blue .
Conrod bearing cap: yellow or red -

"= Nominal value for radial play of conrod bearings: see 11 21.. ..

Tightening Specifications for M 11 Conrod Bolts
(Bearing Shells Classified with Color Code)

Step 1 - 15+ 1Nm

Step 2

Step 3 (torgue angle)

S

important:
— Wash and lubricate bolts with oil
prior to installation.

— Always install new bolts,

L
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1125... Pistons

H-13 olL Worue L 1934

D@ Guun

(Test Sheets for Piston Sizes and Weight in Enclosure)

Identification on pistch

‘Piston dia. (checkpoint “A"’)

Standard size
Oversize 1
Oversize 2
Oversize 3

Piston running clearance
Piston pin/bore radial play

Piston pin axial play

Max. difference in weight among.

all pistons

Tightening torgue for piston pin
installed with Loctite 648

1125... Piston Rings

mm
mm
mm
mm

mm
mm

mm

Nm

l183/211

93.73
83.79
93.85
93.91

0.08
0.006 t0 0.016

0.2t00.4
+2

20+ 1

(Test Sheet for Piston Ring Clearance and Force in Enclowre)’?-f’

Groove 1 (L-Ring}
End clearance

Side clearance

Groove 2 (L-Ring)
End clearance

Side clearance

Groove 3 (Double-bevelled Oil
Control Ring with.Spring :
End clearance Co

Side clearance

Tangential force

mm
mm

mm
mm

mm
mm

0.30 to 0.45
0.1

0.30 to 0.45
0.07

0.35 10 0.50
0.04 to 0.05

at least 40



11 31... Camshaft

Drive
Camshaft bearing dia.

Camshaft bearing play
(test sheet in enclosure)
Radial

Axial

Cam distance ‘'N*
Intake

Exhaust

Timing
Spread - exhaust / intake

11 31 ... Chain Tenstoner

11 - 14

mm

mm
mm

mm
mm

degrees

Double-roiler chain

—0.020
30 _ 5033

0.027 t0 0.053
0.1t0 0.15

43.7570
42.6005

100°

(rigid adjustment of chain tensioner with help of spacers)

Play on chain tensioner mm 1.0 (equal to crankshaft piay
of 1.0 to 1.5° on degree
disc)

Chain tensioner piston dia.

Step 1 mm 19.462 to 19.468
Step 2 mm 19.468 t0 19.474

Chain tensioner cylinder dia.

Step 1 mm 19.500 to 19.507
Step 2 mm 19,5607 to 19.513

Tightening Torque Nm

Bearing cap of camshaft M 8 22+ 1

Drive for distributor rotor to

camshaft M B 231

Sprocket to camshaft 101

Plug for chain tensioner M22x.15 40 * 2

Cylinder for chain tensioner piston M26x 1.5 502
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1134 ... Valves

Valve clearance (test sheet in enclosure)
{coolant temperature max. 35° C)
Intake and ex haust valves

Min. edge thickness of valverhead
(distance A’
Intake

Exhaust

Head diameter (distance “'T*)
[ntake

Exhaust
Stem diameter (distance “S”)

Valve protrusion to combustion
chamber

Minimum play between vaive

and piston

(test sheet in enclosure)
Intake

Exhaust

Minimum quench gap height

mm

mm

mm

mm

mm

mm

mm

mm

mm

0.28 t0 0.32

0.30

0.30

37 -0.1.
32 - 01

6.975

see 11 12... Valve Seats

1.5
1.8

1.2
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1134 ... Valve Springs

The spring force of already used valve springs must be checked in accordance with the
spring deflection.

Spring Length | Spring Force
mm N
QOuter Spring
{marked with paint stripe: 34.5 226 to 245
green/green/white) 24.0 697 10 7656
Inner Spring
(marked with paint stripe: 295 94 to 102
green/green/white) 19.0 307 to 333
{test sheet in enclosure)
Installed height of outer spring

Intake and exhaust mm 35+£0.3

1134 ... Spring Retainers

The installed spring length is adjusted by using shims on the lower spring retainer.

The lower spring retainer for intake valves is marked with a dot of paint (no paint mark on
exhaust valve spring retainers).

1140... Oil Supply

Lubricating system Pressure circulation with pres-
sure contro! valve in filtered oil
circuit

Oil grade See special specifications

Oil volume for initial filling Itr, 5.50

(dry engine)

With {standard) oil cooler Itr. 6.05

Qil change volume
With/without oil filter itr. 490/ 4.60
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Tightening Torque Nm
Oit filter 301
Qil drain piug {17 mm wrench) M12 351
Qil pan to crankcase and timing
case cover M6 10+1
1141... OQil Pump
Design Eaton rotor oil pump
Oil pressure at idle speed bar 0.56t020
Qil pressure in speed range from :
5000 to 8500 rpm bar 401t06.0
Tightening Torque Nm
Oil pump to crankcase M8 22+2
Oil pump cover M6 91
Sprocket to oil pump
(nut installed with Loctite 648) M10x1 28+2




1151... Water Pump

1t - 18

Tightening Torque Nm

Water pump to crankcase M8 222
M6 9+1

Pulley to water pump M6 81
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ENGINE TEST STAND

2.0 / h — Running-in Program for M 3 - Group A - Engines
{without retightening cylinder head)

Test Engine Speed Engine Torque Running Time
Point  (rpm) {Nm} (minutes)

1 2800 60 15

2 3000 70 15

3 3500 75 15

4 4000 80 15

5 4500 105 15

6 43800 95 15

7 5000 115 15

8 5500 125 15

Afterwards: 15 minute load cycle change, power output measured, engine Idle speed
adjusted, compression pressure tested.

Power Output Test (Speed Range'5000 to 8000 RPM)

Test  Engine Speed

Point (rpm} -
9 8000

10 5500

11 6000

12 6250

13 6500

14 6750

15 7000

16 7250

17 7500

18 7750

19 8000

20 8250

21 8500

Engine Speed

'Engines Run Warm:

Engine Torque

(rpm) {Nm)

2800 up to 60
3000 60—~ 80
5000 80 -120

Limits

Max. ¢il temperature in sump
Max. coolant temperature
Max. coolant pressure

Min. oil pressure

Fuel pressure (nominal value)
Min, compression pressure

1259¢C
80°C

< 1.0 bar
> 4.0 bar
5.0 bar
15 bar

up to approx. 40° C oil temperature
up to approx. 50° C oil temperature
up to approx. 80° C oil temperature
Full load possible as from > 80° C oil

temperature.
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1112000 REMOVING CYLINDER HEAD

COVER
= ‘:5! —— o e ’A" i} sy -
e = ¥ Unscrew ignition lead tube (1) and pull out
\ QMﬁ’ ?&F DQ‘ GE' spark plug connectors. .

2 R Qb

Unscrew cylinder head cover.

Installation:
Replace gaskets,

1112101 REPLACING CYLINDER HEAD
GASKET

Remove cylinder head.

Clean sealing surfaces on cylinder head and
crankcase thoroughly — use a sealant remover
and hard wood scraper.

Check the levelness with a stralght-edge
{commercially available tool).

Identification of Cylinder Head Gasket:

— Inscription “GR. A" between 3rd and 4th
cylinders :

— Inscription “M 14’ at 4th cylinder

S14 1101
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11 12 500 REMOVING AND INSTALLING
CYLINDER HEAD
— Engine Removed —

Remove camshaft — see 11 31 000.
Pull out tappets and place in tray, Special
Tool 11 3030.

Installation:
Don‘t mix up the tappets!

Unscrew bolts.
Instaflation:

The longer bolt {1} is required to hold the
shaft for the upper tensioning rail.

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

Unscrew the timing case.

e’
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Installation:

Timing case on cylinder head:

Replace O-rings (2) in oif bore.

Replace O-rings {3).

Coat sealing surfaces with CAF 1**,
Tighten bolts crosswise from the middie to
the outside, _

Tightening Torque:

M7=15%1Nm

M8=21%1Nm’

Measuring Tappet Clearance:
Measure the tappet diameter with a
micrometer,

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

Measure the tappet bore.

Compare the measured tappet clearance
with the specified clearance (see Technical
Data).

** Source of Supply: BMW Motorsport
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Unscrew bolts.

Unscrew cylinder head bolts in t-:rder of
10 to 1 and lift off the cylinder head.

Installation:

Clean cavities in crankcase and cylinder head
bolts, -

Lubricate cylinder head bolts with oil.
Replace cylinder head gasket — see

1112 101,

Check arrangement of tensioning rails while
mounting the cylinder head,

Tighten bolts in order of 1 to 10 in three
steps (see Technical Data for tightening
specifications).
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11 12595 CHECKING VALVE GUIDE
FOR WEAR
~ Valve Removed —

To measure, install a new valve in such a
manner that the end of the valve stem is
flush with the valve guide.

Mount the dial gauge and measure the tilt
clearance.

Max. permissible tilt clearance:

Intake valve 0.65 mm

Exhaust valve 0.80 mm

The valve guide must be renewed, if there
is excessive play between the valve guide
and valve stem.

1112600 REAMING OUT VALVE
GUIDE )
~ Valve Removed —

The valve guide must be reamed out when
there is insufficient play between the valve
guide and valve stem {see Technical Data
for radial play between valve stem and
valve guide}.
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11 12 607 MACHINING VALVE SEATS
1’ AND VALVES
— Valves Removed —

A valve must be renewed, if minimum
edge thickness A’ cannot be held

{see Technical Data for dimensions A, S
and T),

M aa 11 008

(See Technical Data for dimensions 8, D,
Hand V.)

NN
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1112729 CHECKING CYLINDER HEAD
FOR CRACKS IN WATER TEST
— Cyl. Head Disassembled —

Bolt on rails, Special Tool 11 1 111.

Unscrew connector (1).
Plug the opening with bolt (2) = copper
bolt from M 30 exhaust manifoid.

Bolt on rails, Special Tool 11 1 012, with
bolts, Special Tool 11 1 112,

Mount the connector, Special Tool 111 113.
Fill cylinder head with compressed air

(2 bar testing pressure) and check cylinder
head for cracks in a water bath.

Note:
Relax the water bath with a liquid detergent
if necessary.
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11 14 105 RENEWING RADIAL OIL SEAL
IN DISTRIBUTOR HOUSING

Unscrew the ignition lead tube.
Remove the distributor cap.

Unscrew distributor rotor (4),
Unscrew adapter (5).

Unscrew distributor housing.

Installation:
Check the O-ring, renewing if necessary.

Lift out the radial ail seal.

Drive in a new radial oil seal flush with
Special Tool DO 5 550.

Lubricate the sealing lip with oil.

A
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1114 120 REMOVING AND INSTALLING/
SEALING LOWER TIMING CASE
COVER

Disconnect the battery ground lead.
Remove the generator.

Installation.
Tighten the drive beit.

514 1134

Unscrew bolts (1 ... 3). .
Loosen the remaining oil pan bolts.

Installation:
Install boits (1... 3) with Loctite.

Remove the water pump — see 11 51 000.
Remove the crankshaft pulley — see

1121 120.

Remove the chain tensioner piston — see
11 31 090.

Unscrew bolts (4).

Unscrew remaining bolts on the timing case
cover and take off the timing case cover.

Installation:
Coat the sealing surface and gasket with

Hylomar**.

e ** Source of Supply: HWB
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11 14 605 RENEWING RADIAL OIL SEAL
. IN CLUTCH END COVER
— Transmission Removed —

Remove the flywhee! — see 11 22 000.
Drain the engine oil.

Loosen the oil pan.

Pry off the gasket carefully with a knife in
the area of the end cover/oil pan joint.
Remove the end cover.

Press the radial oil seal out of the end
cover.

Installation:

Replace and coat the gasket with Hylomar**
If the oil pan gasket was damaged, remove
the oil pan —see 11 13 000.

Coat the end cover/oﬂ pan joint with

CAF 1**,

‘Use Special Tool 11 2 213 to avo:d damaging

the radial oil seal.

Drive in the radial oil seal wnth Special Tools
11 1 260 and 00 5 500.

The new radial oil seal must be pressed in
flush, :

Lubricate the seallng lip w:th oil,

Fill the engine with oil***.

** Source of Supply: HWB
*** See separate specifications

R



) 1121... Crankshaft Assembly Survey

T Flywheel

2 Conrod bearing cap
3 Conrod bolt

4 Main bearing shell
5 Main bearing cap

6 Main bearing bolt
7 Thrust bearing

8 Piston

11 - 29

9 Connecting rod

10 Conrod bearing shell
11 Crankshaft

12 Woodruff key

13 Sprocket set

14 Vibration damper
15 Washer

16 Nut

17 Radial oil seal
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11 21 000 REMOVING AND INSTALLING )
CRANKSHAFT

Remove the engine — see 11 00 050.
Unscrew the exhaust manifold,

Installation:

Renew the gaskets.

See Technical Data for tightening torque of
exhaust manifold on the cylinder head.

Unscrew the engine mounts.

Mount the crankcase on Special Tool

00 1 490 with help of Special Tool

11 0 100. T

Unscrew the clutch.

Unscrew the cylinder head.

Remove the timing chain — see 11 31 051.

Remove the oil pump — see 11 41 000.

Measure the axial play (see Technical Data)

prior to removing the crankshaft.

Check / renew the thrust bearing, if the

maximum permissible play is exceeded.

Remove the flywheel — see 11 22 000. -
Unscrew the end cover. )

P M B8 11 046
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Unscrew the conrod bearing caps.

Installation:

Renew the conrod bearing shells and
measure the conrod bearing play — see
11 24 571.

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

Unscrew the crankshaft bearing caps and
lift out the crankshaft.

Installation:

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

Installation:

Measure the axial play W|th the crankshaft
installed — loosen thrust bearlng no.3°
again.

Center the thrust bearing by applying Ilght
knocks on the front and rear ends of the
crankshaft with a plastic hammer.

Now tighten the thrust bearing cap bolts
with the specified tightening torque.”
Measure the axial play (see Technical Data).
If the crankcase had been renewed, clean

all oil and water bores again thoroughly to
eliminate any possible remainders of casting
sand.
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1121 120 REMOVING AND INSTALLING
PULLEY OF CRANKSHAFT

Hold the flywheel with Special Tool
112 100.

3011028

Unscrew nut on the pulley.
Pull off the pulley.

Installation:
Tightening torque*®.

Installation:
Check for correct installed position of the

woodruff key.

* See Technical Data
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1121501 REPLACING CRANKSHAFT
— Crankshaft Removed —

Lift out the woodruff key.
Pull off the sprocket with an extractor**,

Installation:
Heat the sprocket to max. 200° C for
" installation.

5141132

Main Bearing Journal Tolerances:
double classification red/blue.

Measuring the bearing play is absolutely
necessary —see 11 21 531.

o s1an3t

The crankshaft is surface treated and
therefore 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 *

Main Bearing Journal (B)

1 paint stripe  size 1 *

s 2 paint stripes  size 2 *

* See Technical Data
** Source of Supply: HWB
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1121531 RENEWING CRANKSHAFT
MAIN BEARING SHELLS
— Engine Disassembled —

Double classification: red / blue.

1 = Bearing sheil 1-2—4-5
2 = Bearing shell 3 {thrust bearing)

Check ground size of main bearing journals!

$14 1102

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

If the color code has been washed off of the
crankcase, install both bearing shells to the
crankshaft color code.

If the bearing shells supplied with an ex-
change crankshaft do not conform with the
tolerance size (color code}, they must be
exchanged in Parts.

Install the crankshaft,

Place bearing shells in the bearing caps in
accordance with the color code of the crank-
shaft.

Bolt down the bearing caps with bearing
_shells {but without the crankshaft) on the
crankcase according to the tlghtenmg
specifications.

Measure the bearing dlameter and determine
the radial play with the measured values of
the crankshaft journals (see test sheet

main bearings’).

- The bearing play can be corrected by install-
ing new bearing shells, bearing shells with a
different machined size or a different color
code (see Technical Data).
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1121571 REPLACING PILOT BEARING
IN CRANKSHAFT

Remove the clutch.
Pull out the ball bearing with Special Tool

11 2 010.

2811054

Installed Order:

Insert ball bearing (1}, cover (2), felt ring {3)
and capsule (4) with Loctite No. 273.

Cover (2) is inserted with the embossment

facing out.

Lubricate the ball bearing with grease and
drive it in with Special Tools 11 2 030 and

00 5 500.
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11 22 000 REMOVING AND iNSTALLING
FLYWHEEL

Remove the clutch.
Hold the flywhee! with Special Tool 11 2 160.
Unscrew bolts and take off the flywheel.

Installation:

Clean the tapped bores.

Replace and install the expansion bolts
with Loctite No. 273**.

Tightening torque: see Technical Data.

Check the flywheel for axial runout.
Max. permissible axial runout:
see Technical Data.

The friction surface may be machined to
minimum distance A = 29.1 — 0.1 mm.

| f machining the friction surfaces reduces
distance “h*’ to zero, the flange surface must
be machined.

M 8811072

** Source of Supply: HWB
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1124 521 RENEWING CONNECTING ROD
— Piston Removed —

Only install connecting rods within the per-
missible weight tolerances in one engine, see
Technical Data (paint dots on connecting
rods are of no importance).
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1124571 REPLACING CONNECTING
ROD BEARING SHELLS
— Engine Disassembled —

Place bearing shells in the connecting rods
and bearing caps.

§14 11 04

Check the machined size (conrod bearing
diameter).

Bolt down connecting rod bearing caps with
bearing shells (in removed state) in accord-
ance with the tightening specifications.
Measure the bearing diameter and determine
the radial play with the measured values of
the crankshaft journals (see test sheet
“conrod bearings”). .

The bearing play can be corrected by instail-
ing new bearing shells, bearing shells with a
different machined size or different color
code.

Use new conrod bearing cap bolts for final
installation, '

Tightening torque of conrod bearing cap
bolts: see Technical Data,

Installation:
Pairing codes and grooves of bearing shells
must be on the exhaust side.

A = Exhaust
E = Intake

514 1105

Tightening connecting rod bearing cap bolts,
see Technical Data.
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1125000 REMOVING AND INSTALLING
PISTON
— Engine Removed -

Take off the cylinder head.

Remove the oil pump — see 11 41 000,
Remove the conrod bearing cap and press
out the piston with connecting rod upwards.

Instaliation:
Install the connecting rod — see 11 24 571.

{nstallation: , .
Screw in the piston pin retainer with Loctite
No. 648 to the tightening specifications (see
Technical Data) and lock by punchlng

- Important!
Check for correct play between the piston
pin and piston or connecting rod bore (see
test sheet and Technical Data).

- 5141106

Only install pistohs of the same make and
same weight group (see Technical Data).
Identification: “83/2" or '83/3".

s 1107
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Measuring Piston Running Clearance:
Measure the piston diameter at checkpoint
*A” with an external micrometer (see
Technical Data and test sheet).

Set the internal calipers on the micrometer
to zero with the measured piston diameter.
Measure the cylinder bore at the bottom,
middle and top with the internal micro-
meter in forward and rotating directions.
Specified piston running clearance:

see Technical Data. ‘

A pulling-in sleeve must be used to install
the piston with connecting rod in the
crankcase. C

The piston must be lubricated with oil prior
to installation in the crankcase,
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; Measuring Volume of Combustion Chamber
(Compression Ratio)

The engine must be vertical for volumetric
measurements. The compression volume
including the spark plug thread volume is
measured. The measuring fluid is @ mixture
of oil and petrol,

To measure {piston in top dead centre posi-
tion), pour in fluid until the level reaches
the upper end of the spark plug threads.
The thread volume (1.3 cc) must be sub-
stracted from the volume measured in
liters for determination of the compression
volume V. The compression ratio £ can
be calculated with the following formula.

VH + V(¢
£ —v—

{VH = 2332 cc)

Machine the piston crown, if the compres-
sion ratio is too high.

Checking Valve Clearance:

Apply four plastiline strips in the valve
pockets and two plastiline strips in the area
of the quenching surfaces on the piston.
Rub in the plastiline with ail.

Install the compliete cylinder head with
cylinder head gasket and adjust the cam-
shafts.

Crank the engine two complete revolutions,
Take off the cylinder head and measure the
height of the plastiline strips with a sliding
calipers.

Minimum distance between pistons and
valves or minimum quench gap height:

see Technical Data.

Machine the valve pockets, if necessary.
Only clamp pistons in a holding fixture

approved for this purpose, after removal
of the piston rings. :
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1125651 FITTING PISTON WITH
PISTON RINGS

Measure the end clearance®, adjusting if
necessary.

Install the piston rings with a piston ring
compressing pliers.

Installation:

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

1= L-ring {plain compression ring)
2 = Double-bevelled oil control ring with
_hose lined spring

Measure the side clearance*.

* See Technical Data
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1131... Valve Timing Survey

- A o e b B ek —h —a o)
COONOUNLLWN OO~ WRN—=

Camshaft

Plug for camshaft oil bore

Rear camshaft plug

Sprocket “E’’ - intake

Sprocket A’ - exhaust

Lockplate -

Hexagon head bolt

Adapter for distributor rotor

Intake valve {37 mm dia.)

Exhaust valve (32 mm dia.)

Spring retainer, lower

Valve spring, outer

Valve spring, inner

Valve stem seal

Spring retainer, upper

Valve collet

Tappet

Shims from 3.00 to 4.25 mm in steps of 0.05 mm
Valve caps for axial compensation; only for intake valves!

S 161117
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11 31 000 REMOVING AND INSTALLING
CAMSHAFT

Removing Camshafts:

Remove the cylinder head cover — see
11 12 000.

Unscrew bolts (1 ... 3) and take off the
distributor cap.

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

Installation:
Tightening torque: 23 + 1 Nm.

Remove the distributor housing and plug.

Instaliation:
Check the O-rings, replacing if necessary.

Unscrew the end cover.

Installation:

Replace the gasket. .

Use longer bolts in the bores fitted with a
dowel sleeve (1).
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Unscrew the sliding rails.

Installation:
Center the sliding rails with a feeler gauge
blade.

Remove the chain tensioner — see 11 31 080.
Open the lockplates and unscrew the
sprockets.

Installation: ,
Tightening torque = 10 £ 1 Nm.

Mount Special Tool 11 3 010 on the timing
case,

Turn shaft (1) up to the lock — the camshaft
will be held down for removal of the bearing
caps.

Unscrew the camshaft bearing caps.

!‘.ér
u
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Unlock the loek and take tension off of the
camshaft.

Remove Special Tool 11 3 010.

Remove the camshafts.

Installing Camshafts:

Insert the camshaft and bearing caps.
Bolt Special Tool 11 3 010 on the timing
case, : -
Hold the camshaft in TDC position* with
Special Tool 11 3 020 and turn shaft {1)
up to the lock.

Bolt camshaft bearing caps according to the
lettering on the timing case. :
Tightening torque: see Technical Data.

* Checking TDC Position of Camshafts:

— Crankshaft in TDC.

— The intake cams and exhaust cams of
cylinder no. 1 face in approx. 45°,
whereby one each tapped bore for the
sprockets are precisely at the top dead
center point.
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Tighten the timing chain against the turning
direction of the engine and first place it on
the intake end sprocket “E*.

Install the lockplate and mount the sprocket.
Tightening torgue = 10 1 Nm.

Installation:

Install the exhaust end sprocket “A*’.
Insert adapter {1).

Install the lockplate and mount the sprocket.
Tightening torque = 10+ 1 Nm.

Install the chain tensioner — see 11 31 090,
Crank the engine once in turning direction
and adjust the valve clearance — see

11 34 004,

Adjust the timing (spread):

see Technical Data (dial gauge on edge of
bucket tappet).

Lock the sprocket mounting bolts with a
lockplate.

Mount the upper guide rail.

Cam distance "N’* {see Technical Data}.

M B3 11 007
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Timing Chain Survey
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5141118

Timing chain (double-row)
Sprocket (guide wheel}
Needle sleeve

Shaft

O-ring

Washer

Spring washer
Hexagon nut

Sliding rail

Bearing shaft

Lock washer

Washer

Bearing shaft
Tensioning rail, lower
{head removed)

11 - 4%

15
16
17

18
19
20

21
22
23
24
25
26
27

Lock washer

Circlip

Tensioning rail, upper
(timing chain removed)
Bearing shaft

O-ring

Chain tensioner piston and
cylinder {matched)
Spacer {in steps of 1 mm)
Seal

Seal

Plug

Sliding rail

Bolt

Washer
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1131 051 RENEWING TIMING CHAIN

Remove the lower timing case cover.
Unscrew sprockets on the camshafts — see
11 31 000.

Take off lock washers.

Pull the sliding rail forward and swing it
aside.
Remove the timing chain.

1131... REMOVING AND INSTALLING
UPPER TENSIONING RAIL

Remove the timing chain —see 11 31 051,
Unscrew bolt (1) partially.

Screw on Special Tool 11 3 040 with adapter
11 3042 and impact sleeve 11 3 062.

Knock out the shaft.

Installation:
Check the O-ring, replacing if necessary.
Check the arrangement of tensioning rails!
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1131067 RENEWING SPROCKET SET
— Timing Chain Removed —

Remove the oi! pump drive chain — see
1141151,

Unscrew bearing shaft (1) and take off oil
pipe (2).

(nstallation:

Check the O-rings, replacing if necessary.

Pull off the sprocket with Special Tools
11 2000 and 11 2 004.

Installation:

Heat the sprocket to max, 200° C for
installation.

Tighten the oil pump drive chain — see
11 41 000.

Mount Special Tools 11 3040 and 11 3 062
on the shaft of the sprocket guide wheel.
Knock out the shaft.

Instaflation:

Check the needle sleeve in the sprocket,
replacing if necessary.

Press in the needle sleeve in forward
direction.

. .
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Installation:

Replace O-ring {3).

Drive in the shaft — with bore facing up —
partially.

Slide on the sprocket guide wheel.

Drive in the shaft against the stop.
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1131090 REMOVING AND INSTALLING
CHAIN TENSIONER PISTON

Unscrew plug (1).
Remove spacer (3) and piston (4).

Installation:
Replace seal (2}.

Chain Tensioner Components:
{1) Plug

{2) Seal

{3) Spacer (in steps of 1 mm)
{4) Piston

{5) Cylinder

Installation:
Tightening torque for plug (1) and cylinder

(5): see Technical Data.

Piston {4) and cylinder (5) are matched* -
identification code 1 or 2.

Only install parts with the same pairing
number,

install cylinder with groove facing back (as
seen in forward direction} and piston with
the groove facing up.

Guide the piston opening into the tension-
ing rail.

* See Technical Data
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1134 004 ADJUSTING VALVE CLEAR-

ANCE
Remove the cylinder head cover — see
11 12 000. ,
Measure the valve clearance at the cams
facing up. '

Compare the measured valve clearance with
the specified valve clearance {see Technical
Data).

If the measured valve clearance is not within
specified valve clearance tolerances:

Turn the opening of the tappet as shown in
the picture.

Guide in Special Tool 11 3 170 according to
camshaft “A" or “E" and press down an the
tappets,

Take out the valve adjusting disc with
magnet,

Measure the removed valve adjusting disc.
Install an adjusting disc of correct thickness
with the lettering facing down.
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11 34509 CHECKING VALVES FOR
LEAKS
— Cylinder Head Removed —

Pour petrol into the intake and exhaust
ports.

The valves and valve seats must be inspected,
if the petro! runs past the valve heads.

The valves can also be checked for leaks with
a vacuum tester,

Remove the valves — see 11 34 550.

Machine valve seats — see 11 12 607.
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1134 550 REMOVING AND INSTALLING
VALVES
~— Cylinder Head Removed —

Mount the cylinder head on Special Tool
11 1 065 with bolts 11 1 054.
Boit on Special Tool 11 1 065.

Bolt on Special Tool 11 1 051.
Mount Special Tools 11 1068, 11 1 052

&
' - d171 7.
| 13067} | and 11108

Compress the valve springs and take out the
valve collets.

Remove the valve springs.
Pull out the valve.
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Pull off the valve stem seal with Special Tool
111250,

Check the valve guide for wear — see

1112 595.

I nstall valve.

Insert lower spring retainer for intake or
exhaust end. .

Lubricate the valve stem seal with oil, mount
and press it on by hand with the special tool.

Important!
The installed length of springs is adjusted .
with washers for the lower spring retainer,
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1141 000 REMOVING AND INSTALLING
OiL PUMP

Unscrew the lower oil pan section.
Unscrew nut (1) and take off the sprocket,
Unscrew bolts (2).

Installation.

Push on the sprocket with mounted oil
pump. S
Tightening torque of nut= 28 +.2 Nm.

Installation:

Check the installed position of O-ring (3}
between the housing and pressure pipe.
Adjust the chain tightness with shims {4)
in such a manner, that the chain wil! give
by about 5 mm under light thumb pressure
{check this at different points).

Check position of the ail bore in the shims.
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Testing and Servicing:
Check whether the oil pump moves easily
by turning on the drive shaft.

Clean the oil filter screen.

Disassemble the oil pump.

Check the ail pump for wear.
Check the housing for scoring and the
ratars for wear,

Y
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A pressure safety valve is located in the main
bore and regulates the engine oil pressure,
Check whether piston (6) moves easily.
Check the length of spring (7) = 68 mm.

The 8 bar pressure safety valve regulates the
oil pressure in front of the oil filter and pre-
vents oil filter leakage.

Check the sealing of valve seat (8).

Check the length of spring (9) = 44 £ 0.4 mm.

Installation:
Push in spring (9) and washer (10), and mount
circlip (11).
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1141 151 RENEWING OIL PUMP DRIVE
CHAIN

Unscrew the lower oil pan section.
Remove the timing chain —see 11 31 051,
Unscrew nut (2) and take off the sprocket.

Installation:

Check sprockets for wear.

Adjust tightness of chain — see 11 41 0C0.
Chains with a green color code are tighter
than chain with a red color code.
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1142 021 RENEWING FULL FLOW OIL
FILTER

Unscrew the filter with Special Tool
11 4 020.

Installation:

Lubricate the gasket with a light coat of oil.
Screw on the oil filter by hand until the
gasket bears — tighten with specified torque
afterwards (see Technical Data).

Pour in oil and check the oil level.

Then start the engine and check for leaks.

1 From oil cooler

2 To oi| cooler

3 Oil filter :

The oil circuit always includes the oil cooler
regardless of the oil temperature (fixed
piston instead of an expansion element).
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1143 101 REPLACING GUIDE TUBE FOR
OIL DIPSTICK

Insert the guide tube with Loctite No. 648
and drive it in against the stop.

Distance A between mouth of the oil pipe
and crankcase = 190 to 195 mm.
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ENGINE ELECTRICAL EQUIPMENT
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INSTRUCTIONS FOR WORKING ON ENGINE ELECTRICAL AND IGNI-
TION SYSTEMS

— Disconnect the battery or interrupt the power supply for the DME control
unit and ignition coil for any type of work on the electrical system as well
as charging the battery or welding. Danger — dangerous high voltage in the
engine and car electrical systems (for example, on the tachometer).

— The engine may not be started after removing the distributor cap or dis-
connecting the lead on terminal 4 of the ignition coil,

— The battery and leads on the generator and starter must not be disconnec-
. ted while the engine is running.

— Only use specified, original BMW parts.

— A suppressed condenser or testing lamp must not be connected on termin-
al 1 of the ignition coil,

— The lead of terminal 1 on the ignition coil must not be connected with
earth or B + (battery positive), '

— The master relay for the DME control unit must be removed when check-
ing the compression pressure.



12.2 - TEST POSITIONS FOR
TROUBLESHOOTING DIGITAL
MOTOR ELECTRONICS (DME)

Application:
This survey will be a help in troubleshooting
and therefore finding sources of fault faster.

The points have been compiled on the basis
of being most probable, so that it could be
possible ta have to carry out other tests in
addition.

12.2.1 CHECKING SPEED AND
REFERENCE MARK SENDERS

Check leads for tight fit and damage.

Check connections and arrangement of
plugs.

Fig. S 14 11 39: reference mark sender plug
on the left / gray plug on the right.

Speed sender plug connector, black.

Check leads to the DME control unit.

Check routing and terminal designations —
see engine electrical system wiring diagram.
Pull off plug on the control unit and
connect the (35-pin) universal adapter**.
Measure the resistance and insulation (M 06)
of the leads on the specified pins.

Fig. S 14 11 5Q:
Bottom View of Vehicle

(1) Speed sender
(2) Reference mark sender

** Source of Supply: HWB

-.\_."I
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Disconnect the plug.

Measure the resistance* of the sender
winding (M 06} on + and -~ of the plug.
Check the insulation* on+/Sand — /S
of the plug.

Connect an oscilloscope on the + and —
connections of the speed sensor.

Crank the engine with the starter motor.
The displayed signal should appear on the
screen.
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Test the reference mark sender in the same
manner. )

If the oscillograph shows deviations, remove
the sender and check it for dirt (grease,
burrs or dust), cleaning if necessary.

Check the reference mark.

o

o

N

i \
3/
)
QU T T=TT T HRaT T T Ica T T T IST T I
(=)

o

— ~ny
Lt gem) b\ 1€y 1 g 1N} 1] 1) g uh

(=)

10090 BO 70 60 S0 40 30 20 10 O
28 12 099

* See Technical Data
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12.2.2 CHECKING IGNITION COIL

Check the code number* of the ignition coil.
Check whether the ignition coil is damaged,
plug (S) is missing and lead connections have
goad contact.

Multimeter Test (M 06):

Measure the resistance* of primary winding
(term. 1/15} and secondary winding (term.
15/4}.

" 1630 12 008

Check the connection plate for hairline
cracks and traces of burning.

Check plug (S) for tight fit and, if pressed
out, renew the ignition coil. '

* See Technical Data
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RENEWING IGNITION COIL

Caution!

Only work on the ignition system after
turning off the ignition — dangerous high
voltage.

See 12.1 for instructions for working on
ignition systems.

Pull off the protective cap and ignition
lead {term. 4},

Disconnect connections (term. 1 and term.
15).

Laosen the holder and take off the ignition
coil.

Installation: o
Make sure that the new ignition coil has the
correct code number®,

* See Technical Data
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1223 CHECKING SPARK PLUGS
Check the spark plugs for tight fit {leakage).
Check the insulation for traces of surface
leakage current.

Approved spark plug type:
Bosch B 241035924

Tightening torque: 20+ 2 Nm

J
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12.2.4 CHECKING HIGH-TENSION
DISTRIBUTOR

Check the distributor cap and rotor for tight
fit, damage as well as traces of burning and
hairline cracks.

Check the lead connections for good contact
and tight fit.

Check the resistance (M 06) from the distri-
- butor tower to a corresponding contact in

the distributor cap.

The resistance should be approximately 0

ohm.

~514 1141

Check the resistance* (M 06) of the distri-
butor rotor,: - o s

1225 CHECKING IGNITION LEAD
CONNECTORS AND LEADS

Check spark plug and suppressed connectors
for damage, tight fit and good contact.

Bend ignition leads in a tight radius and
check for cracks.

Check the resistance™® (M 06) of ignition lead
connectors and ignition leads.

* See Technical Data
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12.2.6 CHECKING DME CONTROL UNIT AND POWER SUPPLY

Check code number* of DME control unit. — =

Check power supply**:
Pull off plug on controi unit and connect

. on the 36-pin universal adapter®,

Turn on ignition and check voltage on
pins**, e.g. conn. 17 (—) and 35 (+].

Re-connect control unit and start enging, —————»

 J
Not okay!

4
Renew DME control unit (2 in Fig. S 14 11 51).
Renew auxiliary control unit {1 in Fig. 5 14 11 51,
ma. S 1411 49).

* Source of Supply: HWB
* See Technical Data
** See engine electrical system wiring diagram

Check activation of DME control unit
relay.

Pull off DME control unit relay and
bridge terminals 87 and 30. This will
supply power to the control unit.

Pull off plug on DME control unit.
Connect 35-pin universal adapter”
and perform periphery test.

P.S. The relay for the DME control
unit is located next to the DME
control unit on the left-hand
side.
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12.2.7 CHECKING FUEL SUPPLY

Check fuel feed to the electric fuel pump.
Check the electric fuel pump, fuel pipes,
pressure regulator and fuel pressure (see
“Troubleshooting Fuel Injection System
in Group 13).

12.2.8 CHECKING INTAKE SYSTEM

Check the intake manifold for tight fit
and damage.

Check connections for tight fit and
leakage.
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123 POSSIBLE ADJUSTMENTS ON
DME CONTROL UNIT

The control data stored in the memary of a
DME control unit can be adjusted from the
outside via a printed circuit board switch
{8 positions).

This requires removing rubber plug {4) on
the back of DME control unit (2). Turn the
printed circuit switch counterclockwise
against the left stop with help of a smal!
screwdriver (5); then adjust to the desired
position by turning clockwise and counting
the number of engaged positions.

Pos. "1 KF ZW
0 (left stop) 0%
1 +1.8%
2 + 35%
Pocas = 3 - 1.8%
B 4 0% -3.1°
5 + 1.8% ~3.1°
6 + 356% -3.1°
7 (rightstop) |—1.8% |—3.1°
Pos, = Printed circuit board switch position
KF = Over-all mixture change in curve
family (+ = richer; — = leaner)
ZW = Over-all ignition timing change in

curve family (negative value = ignition
retarded)
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12-11
124 CONTROL UNIT INSTALLA-
TION / BATTERY CONNEC-
TIONS

The holder for control units (1) is mounted
on the firewall with four M 4 rivet nuts,
four M 4 oval head screws and four washers.
This requires drilling four 7.9 mm dia. holes
after positioning (A) the holder.

The battery negative (earth} cable is mounted
on the tail panel with a M 8 hexagon head
bolt (1) and lock washer.
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12.6 TROUBLESHOOTING GENERATOR

Testing Requirements: — Correct connections an battery, starter and generator
— Good earth connection between engine and body -
— Tightened drive belts

Charge control lamp NOT on

with ignition turned on

Charge control lamp ON
with ignition turned off

Pull off plug D+/61 and
connect with earth {(term.
31).

y
Charge control famp on.

y
Remaove voltage regulator,
Check carbon brushes,
renewing if necessary,
Check slip rings for wear
or oxidation.

Renew generator.

Charge control lamp not on.

Check connections and
leads (see wiring diagram)
for charge cantrol lamp or
renew light bulb,

Charge control _,m:,__u GLOWS ar
LIGHTS UP with engine running

Renew generator.

Battery CHARGED INSUFFICIENTLY/
Charge control lamp goes out while engine
is running

Check battery, renewing if necessary.
Check power consumption with
electric consumers switched off.

Charging current too low with
electric consumers switched on.

Check tightness of drive belt.

Renew generator.
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12.7

12-14

TECHNICAL DATA

Reference Mark Sender, Speed Sender

BMW No. 1 274 644

Bosch No. 0 261 210 002

Resistance: 1020 ohms £ 10% ..

Insulating resistance: greater than 100 k-ohms

ignition Coil

BMW No. 1 286 087

Bosch No, 0221 118 335

Primary resistance: 500 ohms {term. 15/term. 1}
Secandary resistance: 6 k-ohms (term. 4/term. 1)

High Tension Distributor

BMW No, 1 309 798
Bosch No. 1 234 332 391 R1

Resistance: 1000 ohms i ?8%

Ignition Tackle
BMW No. 1 310 008

Resistance of angled plugs on cap: 1 k-ohm =20 %
Resistance of spark plug connector:5 k-ohm £ 20 %

IDME Control Unit

BMW No. 1311 321
Bosch No. 0 261 200 071
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13 00 054
1351 200
1354 030

1362 531
1363 544
13 64 501

13
FUEL SYSTEM
Engineidlespeed —adjust .............c0c0ovien i 13— 1
Fuel pressure regulator — removeand install ................. 13— 2
Throttle valve necks — remove and install ................... 13- 3
Throttle valves — basicadjustment ... ........ccovrsir ..., 13— 5
Throttle valve linkage — basic adjustment ................... 13- 7
Coolant temperature sensor —remove and install , . ... ......... 13— 9
Throttle valve potentiometer — adjust . ........ P 13-10
Fuel injector — remove andinstall ................c0vvun... 13-11

Technical data ....... i e e 13 -12



13-1

1300 054 ADJUSTING ENGINE IDLE
SPEED

Synchronization:

Requirement — push rod adjusted correctly
(see Removing and Installing Throttle
Valve Necks in 13 54 030).

Pull off caps (1).

Measure intake pipe vacuum on all four
throttle valve necks and note values.

Leave caps (1) on throttle valve necks not
being measured.

Altitude correction box connected.

Adjust each throttle valve neck to the same
intake pipe vacuum value at nominal idle
speed* (screw 3) with screw (4) (7 mm
wrench), '

Max. vacuum difference: + 5 mbar.

Install new anti-tamper locks (5) after
finishing adjustments.

Then recheck the engine idle speed*,
correcting if necessary,

* See Technical Data
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1351 200 REMOVING AND INSTALLING
FUEL PRESSURE REGULATOR

Disconnect fuel hose {1).

Unscrew bolts.

Pull fuel pressure regulator out of the injec-
tion pipe.

Pull off vacuum hose (2}.

Installation:
Check seal (1), renewing if necessary.
Check code number (2)*.

iSi4 1145

Checking: ‘

install a pressure tester with connecting pipe
and T-adapter in the feed pipe.

Turn on the fue! pump.

Check the fue! pressure®,

* See Technical Data
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13 54 030 REMOVING AND INSTALLING
THROTTLE VALVE NECKS

Unscrew capped nuts (1} on all four throttle
valve necks.

Unscrew mounting nuts,

Loosen hose clamps (2 ... 4).

Disconnect throttle cable (5),

Remove the intake manifold.

Installation: | — :
Check O-rings (6}, renewing if necessary.

Pull off plug on the throttle valve potentio-
meter,

Pull off plugs on the fuel injectors.

Pull off vacuum hose for the fuel pressure
regulator.

Unscrew bolts (9 and 10),

Lift off the injection pipe with fuel
injectors.




R

13-4

Unscrew nut on the joint.

Installation:
Replace the self-locking nut.

Unscrew Torx nuts (1) on all throttle
valve necks.

Take off throttle neck assembly.

Separate the throttle valve necks.

Check O-ring of connecting pipe, renewing
if necessary.

Note:

The shaft runs in needle bearings.
Protect the bearings against dirt.
Don‘t damage the shaft.
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1354 055

Throttle Valve Neck — Cylinders 3 and 4:
Replace gasket (3).

‘Lift out circlip (4).

Unscrew throttle screws.
Check O-rings (5), replacing if necessary.
Take off bearing lever (7), sleeves (6}, spring (8) and washer (9).

Installation:
Screw in the throttle screws carefully to fit tight and then loosen them by one and one half turns.
Tension spring (8) with about one half turn.

Note:

A basic adjustment of the throttle valve necks
is only necessary after renewing parts, in case
of a loose clamping screw or incorrect adjust-
ment.

Unscrew nut (1).

Take off throttle lever {2) with screw (3).
Take off sleeve (4) with spring (5).

Note washer (6},

Installation;

Tension spring {5} with about one half turn.
Adjusting Conditions:

Component temperature = approx. 20° C.
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Loosen nut (2).

Turn idle stop screw (1) in direction of
arrow by about 1/10th of a turn.
Tighten nut (2) again.

Close the throttle valves.

Press the throttle lever against idle stop
screw {1) and tighten nut (2).

Maunt dial gauge 00 2 510 (with extension
3) and holder 00 2 500 on the throttle valve
neck.

Pre-load the dial gauge tip on the throttle
valve at the lowest possible point.

Loosen nut {2).

Adjust the throttle valve lower edge to 0.1
+ 0.05 mm with idle stop screw (1) by turn-
ing it about 1/10th of a turn, ,

Lock the idle stop screw (1) with nut and
paint. '

Checking Axial Gap:

A 0.2 mm thick feeler gauge blade {1) must
fit easily between the circlip or throttle
lever and housing simuitaneously on the left
and right sides with the throttle valve closed
and a room temperature of about 20° C.
Check whether the throttle valve moves
easily at operating temperature,




PITSLTLIN

‘1353 057

1354 064

13-7

Basic Adjustment of Throttle Valve Linkage:
Adjust the push rod of 3rd and 4th cylinder
throttle valve necks to length L = 92.0

0.4 mm.

Also adjust the push rod of 1st and 2nd
cylinder throttle valve necks tolengthL =
92.0 £ 0.4 mm.

Mount the dial gauge with holder,

Have the dial gauge bear with pre-load on
the operating lever for 3rd and 4th
cylinders..

Shorten the push rod for 1st and 2nd cylinders
enough, until the dial gauge needle begins to
move.

Bath throttle levers must bear on the ndle
stop simultaneously.
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Full Load Stop Adjustment:

Open the throttle valves until the valves are
parallel to the direction of flow.

Turn the full load stop screw until it presses
against the stop on the operating lever,

1354061

Important!

Be carefu! not to maladjust the push rods
during this adjustment.

Adjust the stop screw in such a manner,
that any slight deviation would be distri-
buted uniformly to both necks.




3013625
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1362 531 REMOVING AND INSTALLING/
CHECKING TEMPERATURE
SENSOR FOR COOLANT

The temperature sensor measures the engine
temperature and sends this information to the
control unit in the form of a resistance value. -
The resistance value drops with rising tem-
perature (NTC),

1 = Plug connection

2 = Housing

3 = NTC resistor

Removing and lnsta'l'lir"'rg:
Pull off the plug on temperature sensor (1).
Unscrew the temperature sensor,

Installation: .
Tightening torque™*.

Installation:

Check code number (1)*.

Renew seal (2).

FD = Manufacturing date

Fill and bleed the cooling system (Group 17).

* See Technical Data
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1363 544 ADJUSTING THROTTLE
VALVE POTENTIOMETER

Requirement:
Throttle valve adjustments are correct.

Adjusting:

Pul! off piug on the throttle valve potentio-
meter,

Connect an adapter lead* inbetween and
measure the voltage with a digital voltmeter.
The voltage must be 0.640 * 0.005 V with
the throttle valve closed and the ignition
turned on,

Correct by loosening the screws and

turning the throttle valve potentiometer.

Installation:
Check code number (1)*. .

514 1148

* See Technical Data



1364013 .

13 64 028

13-11

Pull off plugs on the fuel fnjectors.

Push hp injeétibh .pi'pe (3) until the fuél

injectors are lifted out of the guides for
the throttle valve necks,

Lift out retainer (4) and take off the fuel
injector,

Installation:

Check O-rings (1), renewing if necessary.
Check code number (2}*.

FD = Manufacturing date.

Check position of plastic washer {3) and
color* of plug receptacle {5).

Only coat O-rings with vaseline or SAE 90
gear lube for installation.

* See Technical Data

JRCS ALY
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TECHNICAL DATA

1.  Fuel Pressure Regulator

BMW No, 13.53--1 310 490
Bosch No. B 280 500 531

2. Throttle Valve Potentiometer

BMW No. 13.54—1 311 320.9
" Bosch No. 0280 120 402

3. Adapter Lead for Throttle Valve Potentiometer Test

BMW No. 1311 330.3

4, Coolant Temperature Sensor

BMW No. 0711-9 963 130.9

5. Fuel Injectors
Colour of plug receptacle; turquoise

BMW No. 13.64—1 311403
Bosch No, 0280 150 355

6. Engine Idle Speed at Oberating Temperature

1500 = 100 rpm
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Fuel tank

Fuel vpump

Filter — pressure line
Filter — intake line

Fuel tank draining connection

Intake line
Return line
Vent

Fuel pressure sender

16-1

FUEL SYSTEM




16-2

Intake line
Return line

A
B

IMPACT GUARD-SCAVENGER

Important!

The holes for the impact guard must be
drilled and the bolts held in position by
spot welding prior to installation of the
fuel tank assembly.

Important!
After installation of the fuel tank assembly in the car it will be necessary to flush out the fuel

lines before connecting the lines on the injection plate {pump approximately 5 litres of petrol
into a tank).

The fuel filter of the intake line must be renewed after the first training.

Fundamentally the fue! filters must always be renewed after each race.

The fuel tank should be filled with the specified amount of liters (109.5 litres) prior to each
racing event.
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1 Exhaust manifold
2 Gasket

3 Gasket

4 Exhaust tailpipe
5 Rubber mount

6 Bracket

18-1

EXHAUST ASSEMBLY

18 001
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Impartant!

in the area of the exit of the exhaust pipe
a flame-proof protection has to be fitted
to the right skills.

R
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21 00 006
2111 000
2121000
2151000
2152010

21
CLUTCH
Clutch hydraulic system —bleed ..............c0cvvnnnnnn.. 21 -1
Clutch housing —remove and install ...........vvvvnerennn.. 21 -2
Clutch —removeandinstall .........cccivnievinnnenennnn. 21-3
Clutch release — remove and install /renew . ...........c...... 21 -4
Clutch slave cylinder — remove and install .................... 21 -5
Troubleshootingclutch ... ..ov.iiiiii i, 21 -6



2100 006 BLEEDING CLUTCH
HYDRAULIC SYSTEM

Unscrew cap on the brake fluid reservoir.
Connect the bleeder.

Loosen bleeder screw on the clutch slave
cylinder until the escaping brake fluid is
without air bubbles.

Operate the clutch pedal several times
during this step.

I there is still air in the hydraulic system
after bleeding several times, the slave
cylinder must be taken off of the gearbox.
Push the push rod into the slave cylinder
against the stop and let it come back
slowly. : , :
This will force back any residual air into
the brake fluid reservoir and provide
maximum clutch release travel.

Never operate the clutch pedal as long as
the slave cylinder is removed.
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2111000 REMOVING AND INSTALLING
CLUTCH HOUSING

Remove the gearbox.
Remove the DME senders.

Important! — Installation:

Check the installed position and don’t mix
up plug connections.

Install speed sender {3} in bore (D) and
reference mark sender (4) with ring (5} in
bore (B).

The engine cannot be started if mixed up.

Installation:
Check the O-rings.
I nstall senders with Molykote Longterm 2.

Important!
Keep grease and dirt off of the face of DME

senders. :

Unscrew the clutch housing.
Unscrew Torx bolts with a Torx socket™*

Important! — Installation:

Washers must be used on the version with
Torx bolts to avoid increasing the breaking-
loose torque.

Tightening torque®.

*

=730 21 012

* Bezugsnachweis HWB

* See Technical Data
** Source of Supply: HWB
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2121 000 REMOVING AND INSTALLING
CLUTCH

Remove the gearbox.

Check tips of diaphragm spring for lateral’
runout deviation.

Hold the flywheel with a holding tool.
Loosen the mounting bolts one to one and
one half turns separately, until tension is
removed from the clutch assembly.

Take off the mounting bolts, clutch disc
and drive plate.

Check the drive plate for wear and cracks.

Installation:
Note gearbox end mark on the drive plate.

Check whether the grooved ball bearing in
the crankshaft moves easily, renewing if
necessary.

Inspect the flywheel for scoring.

Center the drive plate in the flywheel wnth
a centering mandrel,

Tighten the mounting bolts one after the .
other uniformly to the specified tlghtenlng
torque.

Lubricate the splines of the gearbox drive
shaft lightly with Molykote Longterm 2.



316 22 025

316 21 O17
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2151000 REMOVING AND INSTALLING
OR RENEWING CLUTCH
RELEASE

Remove the gearbox.
Remove spring (1) and release lever (2} with
release (3).

Installation:

L.ubricate the internal bore lightly with
Kliber Microlube GL 261.

Apply a light coat of Kliilber Microlube
GL. 261 on guide (F) and bearing (L)
surfaces.

Non-conformance cou!d cause the bearing
to seize on the guide sleeve.

Check specified height B and C of the
release bearing.

B =55mm
C=33mm



~E

20 21004 §

21-5

2152010 REMOVING AND INSTALLING
CLUTCH SLAVE CYLINDER

Unscrew cap on the brake fluid reservoir,
Draw off brake fluid through the bleeder
screw bore,

Unscrew slave cylinder on the gearbox,
Take off the slave cylinder,
Disconnect pipe (1).

Installation:

The bleeder screw faces down.

Install the front push rod with Kliber
Microlube GL 261.

Bleed the clutch hydraulic system — see
21 00 DDe6.
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TROUBLESHOOTING CLUTCH

Fault

Cause

Correction

Clutch slips

a) Clutch contact pressure insufficient

b) Liners worn excessively

¢) Oil on liners — gearbox or crankshaft seal
d) Clutch was overheated ‘

!

a) Renew clutch — see 21 21 000
b) Renew clutch — see 21 21 000
c) Renew seal and clutch

d) Renew clutch — see 21 21 000

Clutch grabs

a) Oil on liners

b) Reiease pressing onesidedly

¢) Pressure plate pressing croaked

d) Crankshaft not aligned with gearbox
drive shaft

a) Renew clutch — see 21 21 000

b} Check release lever

c) Replace clutch —see 21 21 000

d} Inspect centering surfaces on engine and
gearbox

Clutch does not declutch

a} Air in clutch hydraulic system
b) Release travel on slave cylinder too small

c) Drive plate wrenched excessively or
linings broken
d) Drive plate seized on gearbox drive shaft

e) Pilot bearing in crankshaft for gearbox
drive shaft

a) Bleed clutch hydraulic system — see 21 00 006

b) Adjust release trave! on slave cylinder
(12 to 14 mm)
c) Renew clutch — see 21 21 000

d) Service drive plate on gearbox drive shaft,
renewing faulty parts if necessary

e} Replace pilot bearing in crankshaft — see
121571

Clutch noise

a) Excessive imbalance of clutch disc and
drive plate

b} Clutch release

c) Pilot bearing in crankshaft for gearbox
drive shaft

a) Replace clutch —see 21 21 000

b) Replace clutch release — see 21 51 001
c) Replace pilot bearing in crankshaft — see
1121571
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LUG DRIVE CLUTCH 8%”-215mm

CP2861

* 6 OFF HOLES O 8,17/8,14

EQUISPACED ON A @ 232.0.P.C,

AS SHOWN{EB]@ 0,05 ]

ag*

3 OFF PUSHOFF SPRINGS TO BE
BOLTED EQUISPACED IN RECESS
AS SHOWN

MIN, CLUTCH ENVELOPE

-g-
. 254
2,46
* FLYWHEEL DIM'Ns -
T 7
H <
TO RELEASE
CLUTCH APPLY
‘ THRUST LOAD TO
O : RELEASE BEARING
lm TH!S DIRECTION
=
=
@) §
gR|=8 T ] = s
w [y
REIRE T G|
: 9| 8 Ll Sta )
O 3
] w
=4
(@)
'
L~
] .

3 OR MORE DRAIN
HOLES EQUISPACED

AR

Ma x 1,25 {OR S/167 x 24 UNF)

HIGH TENSILE FIXING BOLTS

6,0 MAX AT WEAR IN — L. ——-J
CLAMPED THICKNESS —_|

ece

SET UP HEIGHT
SECTION "A.AT

6,0 MAX WHEN
FULLY WORN

6,0 MIN 7.0 MAX
RELEASE TRAVEL

CHART SHOWING SET UP HEIGHT, CLAMP THICKNESS AND MIN. CLUTCH ENVELOPE

SET UP HEIGHT “A°

MIN. CLUTCH ENVELOPE "8*

CLAMP THICKNESS "C~

~ PART NUMBER

CP2861-6 GRY'

35 MIN 739 MAX

53,0

8,90

NOTE:- CLEARANCE BETWEEN CLUTCH ENVELOPE AND CLUTCH HOUSING TO BE 2,5 MIN,

Publicatian Ref, 123/1 1986
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FIVE SPEED RACING SPORT GEARBOX

Gear Ratios

Homologated for BMW M 3 Group A:

1st gear 2.337
2nd gear- 1.681
3rd gear 1.358
4th gear 1.150
5th gear 1.000
Reverse gear 2.660
Qil Grade

SAE 80

Oil Capacity

1.5 Itr. after test stand run
1.7 Itr. without test stand run

Gearbox Bleeding

The gearbox is to be bled during racing operations via a hose and container to catch the oil.
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GUIBO COUPLING

Important!
Only tighten the nuts {never the bolts) to
avoid tension in the Guibo coupling!

See Technical Data for correct tightening
torque.
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Ball bearing
Input shaft with 5th gear wheel
Needle bearing
Circlip

Spacer
Synchromesh ring
Spring

Ball

Pressure piece
Guide sleeve
Operating sleeve
Fourth gear wheel
Needle bearing
Output shaft
Third gear wheel
Guide sleeve
Second gear wheel
Bearing sleeve
Ball bearing

First gear whee!
21 Guide shaft

22 Operating sleeve

1
2
3
4
5
6
7
8
9
10

—
b
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23-4

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

530 23 091"

Reverse gear whee|
Spacer

Ball bearing
Spacer
Speedometer gear/spacer
Radial oil seal
Output flange
Collar nut
Lockplate

Ball bearing

Fifth gear wheel
Circlip

Fourth gear wheel
Countershaft

Ball bearing

First gear wheel
Washer

Bolt

Thrust washer
Needle bearing
Sleeve

Double gear wheel
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Spring Strut Assembly .

1 Supporting mount

2 Upper spring retainer
3 Shock absorber

4 Wheel carrier

5 Lower spring retainer
6 Locknut

7 Steering arm

8 Control arm pin

9 Spacer

10 Joint rod head M 16 x 1.5 mm
11 Spacer

12 Collar nut

13 Wheel bearing sleeve
14 Wheel bearing

311

FRONT AXLE

15
16
17
18
19
20
21
22
23
24
25
26
27

16 17 18 21

31001

Circlip 80 x 2.5 mm

Front axle shaft

Drive pin

Central locking shaft

Universal stop nut M 12 x 1.5 mm
Fillister head bolt M 10 x 256 mm
Wheel nut

Brake disc

Brake disc shell

Fillister head screw M 5 x 16 mm
Fillister head screw M 5 x 10 mm
Fillister head screw M 12 x 1.5 x 80 mm
Brake caliper



Stabilizer Selection Table

Stabilizer
Stabilizer
Stabilizer
Stabilizer

Coil Spring Selection Table

Coil spring
Coil spring
Coil spring
Coil spring
Coil spring
Coil spring

Shock Absorber Selection Table

Shock absorber cartridge
Shock absorber cartridge
Shock absorber cartridge

31-2

Track Rod Spacer Selection Table

Spacer
Spacer
Spacer
Spacer
Spacer

19 mm dia.
21 mm dia.
23 mm dia.
25 mm dia.

140 N/mm
150 N/mm
160 N/mm
170 N/mm
180 N/mm
200 N/mm

Rebound/Compression

300/ 200 kg
300/ 300 kg
250 /250 kg
h= 4mm
h= 6mm
h= 8mm
" h=10mm
h=12 mm
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BASIC ADJUSTMENT VALUES (Wheel Geometry)

-

Vehicle height 510 mm

Coil springs 170 N/mm

Shock absorbers : 250/250 kg
Stabilizer 23 mm dia.

Total toe . | +2mm

Carn-‘ber - : -20 v
Caster ' approx. 10°

Toe change while compressing suspension ‘ .0 mm with 30 mm compression

WHEEL BEARINGS

Our investigations have shown that the whqel bearmgs must be renewed after an operat-
ing time of max. 25 hours. °

The new wheel bearings must be washed out and then fllled wrth Kluber Nontrob RBS
{green) wheel bearing grease. SR i R e

- Important!

Use a new collar nut when installing a new whegl bearmg on the front axle,

Install the new collar nut with Loctite No. 270 and lock it by punching (tightening
torque = 280 Nm).
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VEHICLE HEIGHT CHECKPOINT
The vehicle height is measured between
the wheel rim flange and wheel opening

(checkpoint A).
Height = 510 mm.

ADJUSTING VEHICLE HEIGHT

The vehicle height can be adjusted by

turning the spring retainer (point A},

ADJUSTING CAMBER

The supporting mount is usad for basic
adjustment of the camber.

Fine adjustments are made with the guide
joint (point A).

Turned countarclockwise = more camber.
Turned clockwise = less camber,

ADJUSTING CASTER

The caster can be adjusted on the universal
joint (point A). -

Turned counterclockwise = less caster.
Turned clockwise = more caster.
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LOCKING THE STEERING

The steering must be locked in straight
ahead position prior to checking or
adjusting the wheel alignment of the
vehicle (point A}.

Important!
Remove the centering bolt after checking
and adjusting the whee! alignment.

ADJUSTING TOE

Thé toe can be adjusted on the tie rod
{point A).

TOE CHANGE

A spacer with thickness H = 6 mm is
installed for the basic adjustment
{point A}.

The toe must not change when the sus-
pension is compressed by 30 mm,

Important!

If a change in toe is measured, it must be
corrected by using different spacers
(H=4,86, 8, 10, 12 mm).



Lenkung / Steering




32-1

STEERING

Joint rod head M 14 x 1.5 mm
Universal stopnut M 14 x 1.5 mm
Tie rod intermediate rod

Tie rod

Lockplate

Dust cover

Lower steering spindle

Coupling

QR ~N OO O AW N

(o]

Upper universal joint
10 Steering spindle with outer tube



Hinterachse / Rear axle
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| 1.93——20

Semi-trailing Arm Assémbly

Semi-trailing arm

Lockplate

Collar nut

Drive flange

Wheel bearing

Circlip 80 x 2.5 mm

Stub axle

Drive pin

Universal stopnut M 12 x 1.5 mm
Fillister head bolt M 10 x 25
Central locking shaft

Wheel nut

Threaded sleeve

—
WN=2 DO~ O WN -

33.1

REAR AXLE

14
15
16
17
18
19
20
21
22
23
24
25
26

Joint mount

Threaded sleeve -

Circlip 36 x 1.5 mm

Adjusting sleeve

Locknut

Joint rod head M 16 x 1.5 mm left
Locknut M 16 x 1.5 mm left '
Brake disc '

Brake disc shell

Fillister head bolt M 8 x 16
Fillister head screw M 6§ x 12

Bolt M 12 x 1.5 x 32 mm

Brake caliper
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BASIC ADJUSTMENT VALUES (Wheel Geometry)

Vehicle height 495 mm
Coil springs 120 N/mm
Shock absorbers 200/200 kg
Stabilizer 20 mm dia,
Toe per wheel + 2 mm
Camber - -2

'~ WHEEL BEARINGS

Our investigations have shown that the wheel bearings must be renewed after an operat-
~ ing time of max. 25 hours.

The new wheel bearings must be washed out and then filled with Kliber Nontrob RB 3
(green} wheel bearing grease.

Important!

Use a new collar nut {waxed) and a new Iockp!ate when mstallmg anew wheel bearing on
the rear axle.

instal! the new collar nut with a tightening torque of 280 Nm and lock the lockplate by
punching.



Stabilizer Selection Table

Stabilizer
Stabilizer
Stabilizer
Stabilizer
Stabilizer

Coil Spring Selection Table

Coil spring
Coil spring
Coil spring
Coil spring
Coil spring
Coil spring
Coil spring

14 mm dia.
16 mm dia.
18 mm dia.
20 mm dia,
22 mm dia.

90 N/mm
100 N/rmm
110 N/mm
120 N/mm
130 N/mm
140 N/mm
180 N/mm -

Shock Absorber Selection Table

Rebound/Compression
Shock absorber 200 / 200 kg
Shock absorber , 250/ 150 kg
Shock absorber 250/ 250 kg
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REAR AXLE CARRIER INSTALLATION

The rear axle carrier is installed with
sleeves.

H= 13 mm / point A

H=13 mm/ point B

FINAL DRIVE COOLING

A = Suction pipe
B = Return pipe
C = Qil filter
D = Oil pump

POSITION OF FINAL DRIVE COOLER

.
4
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VEHICLE HEIGHT CHECKPOINT
The vehicle height is measured between
the wheel rim flange and wheel opening

(checkpoint A).
Height = 495 mm.

ADJUSTING VEHICLE HEIGHT

The vehicle height can be adjusted by
turning the spring retainer (point A).

ADJUSTING CAMBER

The camber ¢an be adjuéfed on the
adjusting spindle (point A),

ADJUSTING TOE

The threaded sleeve (point A) is used to
adjust the toe.
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BRAKE SYSTEM

FRONT AXLE

Brake disc {Brembo) drilled
332 mm diameter

Brake caliper (Brembo)

Piston diameter
2x38mm
2x42mm

REAR AXLE

Brake disc (AP) not drilled
280 mm diameter

Brake caliper (AP)

Piston diameter
4% 36 mm

Brake Master Cylinders

Front axle 0.625" {installed on right-hand side as seen looking forward in car)
Rear axle 0.750“ (installed an left-hand side as seen looking forward in car}

Brake Fluid

Use the standard brake fluid from BMW (BASF Hydraulan DOT 4 Type 75974).
BMW Order No. 07 53 1119 334
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BLEEDING BRAKES

Basically it is only permitted to work with two bleeding bottles, whereby bleeding must
be performed simultaneously on one front wheel and one rear wheel on the same side of
the vehicle.

Bleeding must always be carried out to the specified order of steps,

1. Fill the brake fluid tank.

2, Loosen the bleeder screws on the front and rear wheels on the right-hand side as
seen looking forward in the vehicle by one full turn.

3. Pump the brake fluid through the system by operating the brake pedal until the
escaping brake fluid is without air bubbles.

4. Tighten the bleeder screws with the brake pedal depressed.
Impaortant!
The bleeder screws have aluminum threads — be careful while tightening!

b.  Repeat the same procedures on the left-hand side of the vehicle.
Important! '
Always hold the parking brake valve in “open” position!

RUNNING-IN BRAKES )

New brake linings and brake discs must be run in thoroughly and carefully. Apply the
brakes the first few times with as little pressure as possible. The brakes should be applied
up to the “fading” point after two or three rounds, then let the brakes cool off for one
complete round and finally apply the brakes as often as necessary until the optimal
braking power is reached.
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FuBbetitigung / Pedal assembly
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PEDALS

35 001

™ Pedal Base Assembly

1 Pedal base
2 Clutch master cylinder-0.700*
3 Brake master cylinder 0.750"" — rear axle
4 Brake master cylinder 0.625" — front axle
5 Hydraulic fluid reservoir — clutch
6 Push rod
7 Locknut
8 Adjusting nut
9 Swivel
10 Brake pedal
11 Clutch pedal
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Position of holder for hydraulic fiuid
reservoir

Hydraulic Fiuid Reservoir Layout:

Brakes — rear axle
Brakes — front axle
Gearbox bleeding
Clutch

o0 m>»
I

Because of the eccentric installation, the
clutch reservoir must be aligned after
installation in such a manner that the
reservoir does not contact the clamping
strut.

35004

Impaortant!
A=72mm

35005
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Vorderachsbremse
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WHEELS

Front Axle

Wheel rim well 1“ x 16" outer well
: 8 x 16" inner weli

Wheel rim offset 24 mm

Collar height - spider : 62 mm

Tyre size ' 235/590 — 16~

Max. total width of wheels 10"

Rear Axle

Whee! rim well 1" x 16" outer well

8" x 16" inner well

Wheel rim offset 24 mm

Collar height - spider 62 mm

Tyre size 235/990 — 16"

Max. total width of wheels 10"

IMPORTANT!

The tightening torque (15 — 2 Nm) of the wheel rim bolts must be check prior to each
racing event.
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RECOMMENDED INSTALLATION OF WHEELS WITH CENTRAL LOCKING

First of all it is always necessary to check, whether the wheel supplied to you con-
farms with all points required for fitting on the vehicle.

Please make sure that the threads of the hub are cleaned thoroughly and coated
with a suitable lubricant (Caramba, Ultra Term).

It must be possible to turn the nut easily.

The bearing surfaces between the wheel rim spider and nut as well as the machined
surfaces on the wheel rim spider and wheel hub must be absolutely clean, dry and
free of paint and grease.

Important!
Only spray the threads of the central locking shaft.

Make sure that the mounting bolts of brake discs are recessed in the area of the
wheel rim bearing surface and tightened. ’

Before you use a new wheel in a race for the first time, mount it on the vehicle and
tighten the central locking nut with the maximum permissible tightening torque
about 10 to 20 times. This will match the parts. This will also compress the surface
finish of the material, so that the settling normally occurring during operation will
already be taken care of.

TIGHTENING TORQUE: 700+ 100 Nm.
Please make sure that there is conformance with the following recommendations

during the use of your wheels.

— Inspect the wheel for damage before and after each mounting. Damaged wheels
must not be mounted again.

— Check for cracks at regular intervals, so that you are always up-to-date on the
condition of safety components.

~— The wheels may only be installed or removed on a jacked-up vehicle. The wheel
may oniy contact the floor or ground after being tightened to the maximum
torque value.

— Only checking the tightening torque, which is always necessary, is permitted on
a lowered vehicle,
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CHANGING WHEELS DURING A RACE

IMPORTANT!

THE FOLLOWING POINTS MUST BE CHECKED TO GUARANTEE THAT THE
SPECIFIED MINIMUM TIGHTENING TORQUE OF 700 NM IS REACHED WHEN
WORKING WITH IMPACT SPANNERS.

a)

b)

Impact Spanner Inspection

All spanners must be checked to make sure that the specified tightening torque
is reached with sufficient reserve {excessive tightening torque will not damage
the connection; insufficient torque leads to failure).

Please use a high-precision torque wrench with a maximum indicator and an
approximately 2 metre long leverage arm for inspections.

Damaged or faulty spanners must be renewed.

Inspection of Air Carrying Lines

Check the following points, if it is determined that the necessary tightening torque
is not reached. '

The inside diameter of alt air-carrying components must not be smaller than
13 mm.

Only couplings and connectors of large cross section opening size may be used.
(Please ask the suppliers for information, whether the air flow rate is sufficient.)

Impact spanners require an air flow rate of approximately 2,000 liters/minute.

Are the cross section openings in the “gallows” okay?
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BODY

The windscreen and rear window are cemented with a polyurethane cement, in order to
improve the torsional strength of the body.

Cementing Procedures: ~ Clean the edge of the window glass and the window flange
10 remove grease.

— Coat the edge of the window glass and the window flange
with a primer.

— Mount the window rubber frame.

— Apply a coat {10 mm diameter bead) of cement on the edge
of the window glass and body flange,

— Place the window in the body and load down all 4 corners
{clamps, sacks of sand, etc.).

Number of cement kit: 51 31 2 220 708,

IMPORTANT!

For safety reasons a fire-proof, flame and liquid-proof wall must separate the passenger
compartment from the fuel tank. For this reason the rear wall between the luggage com-
partment (boot) and passenger compartment must be sealed with a petrol-rejecting seal-
ing compound in the area of the wheel housings, wings and C pillars after painting.
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Installation of horn with a M 8 hexagon
head bolt {1).

Installation of wire harness on the front
panel with nine wire straps at the points
provided for this purpose.

Installation of wire harness on inside of
the wheel house with five wire straps (1).
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Installation of airbag crash sensor (1) an
wheel house with two M 6 hexagon head
screws (2) and two washers.

(installation on righthand side of vehicle
is identical)

Instailation of wire harness on righthand
side of firewall and right wheel house
with four mounting sockets, four rivets
and four wire straps. .
This requires drilling four 4.1 mm dia-
meter holes (A). , ‘

Installation of wire harness on heater
separating wall with two mounting sockets,
two rivets and two wire straps in holes {A)
pravided for this purpose.

Installation of plug connector by clipping

in the adapter located on the heater separat-
ing wall,




- 61-3

A 38 mm diameter hole must be dritled
in the firewall to be able to route the
wire harness into the passenger compart-
ment.

Installation of wire harness on lefthand
inside of firewall with three mounting .
sockets, three rivets and three wire straps.
This requires dritling three 4.1 mm dia-
meter holes, :

Drill two holes for installation of resistor
(1) on the firewal! at the top and screw on
the resistor with two M 3 oval head screws |
(2).

A 30 mm diameter hole {A) must be drilled
to be able to insert the tap for the wiper
motor. :

Installation of wire harness on the consale
far the steering column with two wire
straps (1). _
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Installation of wire harness on inside of
firewall at the middle and righthand side
with six mounting sockets, six rivets and
six wire straps.

This requires drilling six 4.1 mm diameter
holes.

Installation of wire harness on tunnel,
rear floor plate and boot separating wall
at lefthand side with twelve mounting
sockets, twelve rivets and twelve wire
straps.

This requires drilling twelve 4.1 mm
diameter holes.

- One each 36 mm diameter hole (A} must

be drilled in the boot separating wall to be
able to route the wire harness and battery
positive cable into the boot.

A 13.5 mm diameter hole (B) must be
drilled in the rear floor plate to be able to
route in the tap for the temperature sensor
of the final drive. -

Installation of battery positive cable with
three mounting sockets, three rivets and
three wire straps.

This requires drilling three 4.1 mm diameter
holes.
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Installation of battery positive cable on
wheel house with four mounting sockets,
four rivets and four wire straps.

This requires drilling four 4,1 mm diameter

holes,

Installation of wire harness on boot floor
plate with six mounting sockets, six rivets

and six wire straps.
This requires drilling six 4.1 mm diameter

holes,

Installation of wire connector (1) on inside
of firewall at righthand side with two blind
rivet nuts M 4, two M 4 oval head screws
and two washers;

This requires drilling two 7.9 mm diameter
holes to positioning (A).

A 17 mm diameter hole (B) must be drilled
for the routing of the airbag tap.

g g,
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Connect the cable for the master switch
in ring (1) and in the console for the brake
force control (2).

Route the cable along the wire harness and
secure it on the harness.

A 15.5 mm diameter hole (A) must be
drilled to be able to route cable (1}
through the firewall,

Install the cable with cable strap (2).

',\—/‘,—
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Install mount {1) on the cow! panel with a
M 12 x 1.5 hexagon nut {2).

This requires drilling a 12.5 mm diameter

hole.

Solder on grip (3) after installation of the

pulling cable.
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Instrumente / Instruments
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Arrangement of Instruments

PR G G §
N=00VO~NOOOHWN—=

Rev counter

Qil pressure gauge

Fuel pressure gauge

Final drive temperature gauge
Engine oil temperature gauge
Water temperature gauge

Qil pressure warning lamp
Charge warning lamp

Turn signal indicator

High beam indicator

Fuel warning lamp

Water pressure warning lamp

62-1

INSTRUMENTS
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Routing of wire harness for instrument
cluster.




c| 0600t€e

Iquioy - Usjuawnsisuy - oy
——r [y wmpra— Y Iy
Z {19yjazuig

o~y

]

o~

o —
0Z.L8 B I

—rqaisy anj pirarg |

T Tremoez?

184 0jxqiroy ~ua uauniysy |

BlO6%6 6
" DE IS W - IEEL MID
T ARy Y JAN-E,

A Haypazuiy

TTELYE0E el
JIsSaWyetya,
6454 002 2-£02!

‘dhazueinjeiadwijyo.sojog)

i ) T 65 002 Z=E
|w.. m ..V QWN 2= m~ -Nw i ifiazueange radind 1joagairag- vy
‘vaak 3jganayoijuoyrayug

rx \

R} 5]43A3 )63 fOoNTY3IOI3]

BIS20EI T2y

ahiazvesnjesadus;rassey |

_ T T00T ZEL
_ FURIVRYINIDI OIS jRIY : : LI
!

| Ty .

138-3f o,
/Jgjﬁmﬁ

2 §9%L 002 Z2-4179
TE aqyanajjeayuoNyinipiassen | 1

19373 [4IN N8I DRI IPI0




62-4

gt 075 [ ey
Lversinder 7 I
K] Vecomder 2
i f ¢ e
Verdwder I
w " @w = " i 'y "
= o = < 3 e " <= tn o o <
o [1 [ 3 b4 [ o M © 3 e
i i i H i b 3
S ) - ' — ]
_I.I _‘ [ — wil§ ne
@ / _ / / swwsls te
¢ |1 s por Lpte
b ) w|
" @ IM “ @ |.u ) lm 9 @ Tl.m— -
kg i, )| . |
RS ! q ﬁ i 1 —XT
Llaxy L |r§ —l.. It 1L5 L. ﬁ .L_o.a.n
o - Warvpe-
b 9 " Orurs - ~Il£..0 0 [t [ aeyrh - Resrres.
m k _n-.. -m m Kantroltel Konirolte l'}tl@ Hanirole Hovide: Rontroll
N & W 2 3 m B r ch.n _..ﬁ—zpm
. - - -t ” "
By By [+ (%7 [7] (7
| i . . Ll by
Lz axz 1Hxz —-ixz = R
= 3 7 _|m A _Imw.
& H H _..+LkN —dxz G |-xz
bebi 0.5 8
\“, i
L r 3|*. WJI_ _.ll.l‘HI_
[}
vlo| He|el-]| He Wo =11@®
L i i A 1
" ) o n n o] | o) 9
3 5 P 3 by 3 H H 3
] Verbinder ¥
S
3 Verbinder K
Gugrsctnitt mont Kennzeichnung [ ~y
e ot BL =blau Ll
- BR = braun
— TE GE = gelb
t Ottemperator Hnteractmgetrietn X1 Steckvarbindumg Kb s troment - Xbb Falvtevy g o 0ToE p— Nemmanschhd) o GN = griin
2 ttemperatur Metor . GR = grov
3 Biriek Metor X2 Stechvarbimdung Kbk Fohczevg - Kbb. DME Scivoubanschiul RT = rot
& Kraftatolftdruck KobeischulV :
5 Wosterlamperstur SW = schwarz
4 Wélﬂnuﬂ: , ?i.u?n..!lzs V= vioktt == Sfromicufpi | o =
empers| WS = weil) S aufolan N _-...._ _r
? Crerimer weschatter €} Fach- TR « ransparent Ins trumentenkombination 2 230 291 |1
1 KraftstalldruckfOhier

2




Beliiftung / Ventilation

Sl



64-1

VENTILATION

Ventilation
1. Ventilation for driver
2. Ventilation for switchgear

3. Ventilation for windscreen

64 001



Werkzeuge / Tools
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TOOLS

Measuring square for checking track

values on racing circuit.

A = Threaded sleeve

B = Plastic string

C = Slots for centering vehicle and
square

A = Adapter for Beissbarth whee!
alignment tools

B = Camber and caster measuring tool
(see drawing)

Wheel Alignment Measuring Equipment Recommended by BMW Motorsport:

2 rotary plates with scale P 1/03

2 compensating bridges P1/5

1 projector for camber and caster P 8/20
{projector can be used for measuring
toe curves)

2 scale holders P 11/08—-09

SUPPLIER: Beissbarth KFZ-Werkstattausriistung
Postfach 50 01 45
D—8000 Munich 50

Phone: 089/14801-1
Telex: 5215043
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FIRE EXTINGUISHING SYSTEM

Position of fire extinguisher on righthand
side underneath the rear seat,

Position of switchgear for the fire
extinguisher.

Cover of standard tank well {A).
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PNEUMATIC VEHICLE JACK

A = Air pressure connection for pneumatic
vehicle jack system.
B = Lever for shutoff valve.

Position of pressure cylinder for the front
axle.

Position of pressure cylinder for the rear
axle,
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72-3

APPLICATION INSTRUCTIONS FOR TECALAN PIPES
(Pipes for Pneumatic Vehicle Jack)

Installation Procedures:

1. Place clamping jaws in a vise.
Clamp a Tecalan pipe in the jaws in such a manner, that the end of the pipe pro-
trudes upward approximately 5 mm longer than the length of the connecting man-
drel. .

2.  Knock the connector into the end of the pipe against the stop with a plastic hamm-
er. ‘

IMPORTANT!

Do not heat the end of the pipe. The tip of the mandrel may be lubricated lightly with
oil first in case of pipes with thin walls and small size, in order to make knocking-in
easier.
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Position of holder for coolant expansion
tank.

Position of coolant expansion tank.
i !
|
4 Position of holder for oii collecting tank.
o .
’ Position of oil collecting tank.
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CHECKLIST

The parts listed below should be inspected after each training and race, and renewed
whenever necessary.

Front Axle — Steering:

Spring strut connection points cracks, deformation, tightness

Control arms and universal bellows joints cracks, deformation, tightness

Wheel carriers ‘cracks

Spring retainers and locknuts _ . tightness
TN Stabilizers, bearings, suspension, easy movement, play, tightness
A joints

Brake caliper installation tightness

Brake pistons

Brake linings

Brake hoses and pipes
Brake master cylinder
Balance arms

Supply reservoir

Brake discs

, *\‘} Brake disc shells

Wheel nuts
Whee! bearings
Steering arms

Tie rods

S

leakage

thickness, contact pattern

. tightness, leakage, routing _
leakage, tightness

function, adjustment, movement
liquid level, leakage

cond.itioﬁ, cracks

cracks, tightness of brake disc
contact pattern and seat of taper
play

deformation, cracks, tightness

deformation, cracks, tightness,
position of universal beilows joints



Steering gear

Universal steering joint

Steering column and steering wheel control

Wheels and tyres

Rear Axle:

Rear axle carrier

Semi-trailing arms

Adjusting fixture, joint mounts
Shock absorber connection points
Shock absorber bolts and nuts

Shock absorber mounts

Spring retainers and lacknuts
Stabilizer, bearingrs, suspension, joints
Brake calipers

Brake pistons

Brake linings

Brake hose and pipes
Brake discs

Brake disc shells
Stub axles

Wheel bearings

CH-2

play, movement
tightness, lock
tightness

air pressure, tightening torque, cracks,
deformation

connection points, cracks, deformation,
tightness

cracks, deformation, tightness
cracks, deformation, tightness, play
“cracks

tigh_tness

play, movement

tightness

mdvément, p‘I>ay, tightness
tightness

leakage

thickness, contact pattern
tightness, leakage, routing, rubbing spots
condition, cracks

c.racks, tightness of bfake disc

play, tightness, bolts

play



Wheel nuts

Wheel and tyres

Gearbox housing

Gearbox bolts

Clutch bell housing

Engine mounts, gearbox mounts

Clutch cylinders

Clutch hydraulic fluid supply reservoir
Exhaust manifold and tailpipe

Oil filter

Oil hoses

Qil caoler, engine and gearbox,
rear axle

Radiator
Fuel tank
Fuel pipes
Fuel pumps
Fuel filter
Body
Doors
Ventilation
Spoilers

Fire extinguisher

contact pattern and seat of taper

air pressure, tightening torque, cracks,
deformations

cracks, leakage
connection on engine
cracks, tightness
cracks, tightness

leakage of master and slave cylinders,
hose

tevel

cracks, tightness, locks
tightness, leakage
bends, tightness, leakage

leakage, tightness

level, leakage

leakage, tightness

tightness, leakage, routing, tank venting

tightness, leakage, function
leakage
cracks, breaks

locks, hinges, windows, tightness

brakes, passenger compartment, windscreen

tightness

tightness, contents
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Fire extinguishing system

Pedals

Accelerator cable -

Shift

Driver’s seat

Seat belts

Mirrors

Revolution counter

Battery

Generator
Starter motor
Windscreen wipers

Lights

Electrical system

CH-4

routing, tightness, test switch function

play, tightness, movement, brake préésu re,
clutch stop, accelerator pedal stop

tightness, routing

shift lever lock, tightness, movement,
' adjustment, locks, cracks

tightness, adjustability
tightness, routing
tightness

function

charged condition, acid level, tightness,
connections, installation

connections, function, tightness of wires
connections, function, tightness

bearings, wire connections, function
aiming, tightness, connecifions, ‘

opening mechanism, stop lights,

' ' turn signals

charge indicator, oil indicator, rev counter,

oil pressure gauge, oil temperature gauge,
ignition switch, automatic cutouts



