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ENGINE

TECHNICAL DATA

Engine - General

Emisstion standard
Identification code
Firing order

Bore . .. .
Stroke . . .
Cubic capacity ..
Compression ratio
Compression pressure ..

effective

at starter motor speed

Boost pressure . . . . -
Idie speed .. -
Max. engine speed continuous
Pawer output (DIN) ‘e
at
Torgque (DIN) .
at
Spark plugs e
Ignition timing
Engine Lubrication
Viscosity -
Specification ..
Initial fi11 capac1ty incl. filter
011 change o . interval
- . excl. fiiter
. . ‘- . incl. filter
Minimum 0¥l pressure * at 900/950 rpm
at 2000 rpm

*with SAE 5W-50 of1 at 80°C

Coaling System

Fi11 capacity incl. heater and degas tank .
Antifreeze - type - ‘e ‘e . -
- specification .
- use a mixture of 50/50 (% by v]ume)
when filling and topping up

Cylinder Block

Cast mark .. . .
Number of main bearlngs . . .
Cylinder bore dia. Standard class 2
Standard ctass 3

Centre main bearing wf&th
Fitted main bearing shells ..

- vertical inside dia. . . . Standard

Undersize 0,25

.. 0,50

- ‘e . .- 0,75

Main bearing parent bore dia. . ‘e Standard
0990

833

bars
bars
rpn
rpm
kW
rpm

rpm

litres
km
litres
litres
bars
bars

Titres

£88388 3931

Engine - 83 US

81 US
N5C
1-3-4-2
90,82
76,95
1993
8,0:1
8,5
0,8
900/950
6500
162
6000
290
3500
AGPR9Q2P
16° before TDC at idle speed

5W/50
Mobil 1 or APISG/CD
(synthetic oil) only

7,5
Motorcraft Super P1ﬁs 4 antifreeze
£SD-M37B49-A

V 90 HM 6015 AA
5
50,810 to 90,820
90,820 to 90,830
27,22 to 27,17

57,000 to
56,750 to
56,500 to
66,250 to
60,640 to

57,038
56,788
56,538
56,288
60,620
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ENGINE

TECHNICAL DATA {cont'd)

Crankshaft
End float . .- .
Main bearing journal dwa e . Standard
. Undersize 0,25
¢,50
0,75
Width of centre main bearing - e Standard
Thickness of thrust half washers .. Standard

Clearance between main bearing journals and bearing shells

Standard

Undersize 0,25

0,50

0,75

front, centre, rear
intermediate bearings
front, centre, rear
1ntermed1ate bearings
Length of big end bearing journals . “ .
Width of big end bearing shells .. . .. e

Big end bearing journal dia.

Length of main bearing journals

Width of main bearing shells

Cylinder Head

Cast mark . .

Yalve seat ang1e ‘e .- .. . ‘e .

Valve seat width .. . . . .. inlet
exhaust

inlet valve stem bore dia. .. Standard

Exhaust valve stem bore dia. Standard

Camshaft bearing parent bore dia.

Distance between lower edge of valve guide and cy11nder

head mating face ‘. .. . .. inlet
exhaust

Flatness of upper mating face of cylinder head

Maximum permissible distortion in longitudinal direction

{convexity) measured at centre . .

Flatness of lower mating face of cylinder head

Maximum permissible unevenness in transverse direction
(160 mm stee] straight edge) .

Maximum permissible unevenness in 1ongitudina1 direction
(100 mm steel strafght edge) ..

Maimum permissible distortion in longitudinal direction
{concavity) measured at centre
Maximum material removal

Minimum cylinder head height after mach1n1ng, measured

between mating faces

6990

2353933838888 ¢8

EER L

mm

mm

mm

mm

Engine - 83 US

¢,1 te 0,254
56, 9?5 to 56,959
56,725 to 56,709
56,4?5 to 56,459
56,225 to 56,209
32,00 to 32,05

o, 025 to 0,079
51,993 to 51,977
51,743 to 51,727
51,493 te 51,477
51,243 to 51,227

32,13 to 31,87

32,13 to 31,87

23,24 to 23,62

23,24 to 23,62

26,0 to 26,1 inci.

19,61 to 20,00

1nc1} rad{i

radii

¥ 89 HF 090 AA
45°

1,5 max.

2,0 max.

7,000 to 7,015
8,000 to 8,015
28,000 to 28,021

33,5 on ¢entre line
28 on centre line

0,10 Change cylinder head
if exceeded

0,02
0,02

0,08 Rework cylinder head

if exceeded
0,13

138,68
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ENGINE

TECHKICAL DATA {cont'd)

Camshafts

Humber of camshafts .. .
Number of camshaft bearings
Drive . - . .
Cam 1ift ..

Cam length {between heel and toe)

Camshaft bearing journal dia.
Inlet valve side, front ‘e

Exhaust vaive side, front ..

Camshaft end float ..
Valve timings

Yalves

Yalve timing
Yalve clearances

Bucket tappet dia. ..
Bucket tappet dia.

Tappet clearance in housing
Free valve spring length
Spring force .. . .

Spring height compressed

Valve spring wire dia.
Number of coils
Yalve spring inside dia

Inlet Yalves

Yalve length

Yalve head dia.

Yalve stem dia. .

Yalve stem clearance in gu1de

Exhaust Valves
Valve length .
Yalve head dia. e

Valve stem dia.
Valve stem clearance in gu1de

0930

- Inlet
Exhaust

Inlet

Exhaust

. 1st bearing
2nd bearing
3rd bearing
4th bearing

. lst bearing
2nd bearing
ird bearing
dth bearing

.. Inlet opens BTDC

Inlet closes ABDC
Exhaust opens BBOC
Exhaust closes ATDC

.. Intet
Exhaust
Standard
. Oversize
Standard/Overs1ze

Va1ve open
Yalve closed
Valve open
Yalve closed

Standard

étanda;é

3338335588383

g2 3
3=

332==38

333 E

358

mn

2

5
By toothed belt
8,544
8,544
46,802 to 46,286
46,802 to 46,286
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
27,960 to 27,936
3911 hearing play
62°
52°
80

Direct by OKC
Hydraulic tappets
Hydraulic tappets
34,975 to 34,959
35,475 to 35,459
0,025 to 0,087
39,8

620

257

23,45

32

3,9

5,8

21,6

105,68

35,0 to 35,2
6,970 to 6,955
0,03 to 0,06

105,5

31,0 te 31,2
7,960 to 7,938
0,085 to 0,077

Engine B3 - US
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ENGINE

TECHNICAL DATA (cont'd)

Engine 83 - US

Pistons
Piston dia. ve . Standard size 2 mm 90,758 to 90,772
Standard size 3 mm 90,768 to 90,782
Piston c¢learance in bore {unused).. . . m 0,038 to 0,062
Piston ring gaps (fitted) . upper m 0,4 to 0,65
middle mm 0,4 to 0,65
1ower mm 0,3 to 0,6
Ring gap positions . upper Offset 120° from one side
expander gap
0it control ring . e e middie Of fset 120° from opposite side
of expander gap
Offset 120° from position of
gap of middle piston ring
Piston Pins
Type . . . o Floating
Piston pin d1a . ‘e mm 24,000 to 23,995
Pin retention .. . . ‘e By circlip
Connecting Rods
Bore dia. (excl. bearing shells} .. big-end mm 55,00 to 55,02
small end N 27,000 to 27,021
Fitted big end bearing shells
- vertical inside dia. . . Standard mm 52,006 to 52,044
Undersize 0,25 m 51,756 to 5],794
0,50 mn 51,506 to 51,544
0,75 ™ 51,256 to 51,294
Connecting rod bush inside dia, {fltted} . mm 24,007 to 24,013
Big-end bearing clearances .. . ‘e . mn 0,013 to 0,067
Big-end bearing axial movement .. o ,e mn 0,25 to 0,08
Tightening Torques
Checking Compression Pressure (21 111 0} Nm
Spark plugs . . -, . . .o 28 to 33
Checking D11 Pressure (2] 112 0)
011 feed pipe to turbocharger 20 to 25
Turbocharger heat shield to bulkhead bracket and to fender bracket 9 to 11

0990

September 1990

FORD SIERRA COSWORTH '90: SECTION 21B-5



ENGINE

TECHNICAL DATA {cont'd}

Tightening Torgques (cont'd}

Instaliing Engine and Transmission Assembly (21 132 0)

Front axle/fengine crossmember to side members

Transmission crossmember to floor assembly

Torx studs in transmission output flange

Driveshaft to transmision output flange .o

Driveshaft to rear axle

Driveshaft centre bearing to floor assembly

Exhaust mounting bracket to transfer box

Left-hand exhaust mounting bracket to rear axle crossmember

Speedometer drive cable union nut

Front axle housing cover . . . ‘e . e . .
Steering intermediate shaft to steering shaft

Stabiliser bar brackets to side members

Lower suspension arms to spindle carrier

Castellated nut of track rod to drop arm . . .o o

Front axle assembly oil level check plug.. . . - - e
Lower engine cover to side members and to front axle/engine crossmember

Wheel bolts . e ‘e .o . . - ‘e - .

Retaining bolts of engine iifting eyes .. e e . . .

Self-locking nut on throttle housing vibration damper
(then slacken half a turn) . ‘e

Engine mounting nuts

Front exhaust pipe to turbocharger

Pressure pipe from steering gear to power steering pump .. . e
Turbocharger heat shield to bulkhead bracket and to fender bracket .

Vent screw in thermostat housing

Connecting Engine to Transmission {21 134 4)

Engine/transmission flange bolts .. .. . . ‘e e

Bolt securing adaptor plate to transmission .. - . o

" ..

Starter motor

..

Driveshaft to front axle assembly drive flange .

0990

.. X

Nm
71 to
20 to
70 to
70 to
57 to
18 to
41 to
45 to

6 to

95
26
90
85
75
24
55
56

g

9 to L}

17 to
70 to
70 to
57 to

20
97
90
68

35 to 45
18 to 22

100

19 to

21

8 to 10

70 to 90

35 to

26 to

9 to-

7 to

41 to

58 to
30 to

47
31
11
10

48
12
78
40

Engine ~ 83 US
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ENGINE

TECHNICAL DATA {cont'd)

Tightening Torques {cont'd)

Assembling Engine (21 134 B)

Crankshaft main bearing caps .

Big-end bearing bolt to connecting rod

011 pump to cylinder dblock .. - . - ‘e
Crankshaft front cover .. ‘. .

Auxitiary shaft thrust plate .. .o s .- .
Auxiliary shaft front cover .. “ . . ve
Sump to cylinder block .. - .. ‘e

Flywheel to crankshaft .. . . . .- .
Clutch pressure plate to flywheel .. ae ' ‘e

Auxiliary shaft toothed belt pulley
Water pump bolts - M8

Water pump bolts - M1D ..

Water pump V-belt pulley e - e e
Knock sensor . . .. . . a . .
Bracket of engine speed/TDC sensor to sump {nuts) .
Engine speed/TOC sensor studs in sump . -

Engine speed/TDC sensor to bracket (bolts) o
011 pressure switch in cylinder block

Kut of o1l filter/oil cooler connecting housing
Inlet union screw to oil cooler

Engine mounting bracket to cylinder block .
11 filter/oil cooler connecting housing to cylinder

0i1 filter ..

Cylinder head to cylinder block  Stage 1
Stage 2 . e
Stage 3 . ‘e
Spark plugs . e o
Engine breather valve bracket in pienum chamber ‘e

Lylinder head cover

0990

bl ock

Engine - B3 US

Nm Remarks
88 to 10l 011 thread
65 to 60 011 thread and
underside of bolt head
011 thread
1% to 21
13 to 17 Use pew seif—]ocking
baits {'Scotch Grip')
011 thread
13 to 17
13 to 17
8 to 11 "Scoteh Grip"
011 thread
63 to 69
19 to 21
44 to 49
19 to 21
40 to 48
19 to 21
10 to 15
8 to 10 Distance between
sensor and tooth
on belt pulley
4 to 6
4 to 6 Loctite 648
25 to 29 Loctite 270
30 to 35 0il1 thread
47 to 49 011 thread
19 to 21
30 to 32
Screw on finger Lubricate sea)
tight plus 1/2 and thread with
to 3/4 of a turn engine ofl
45 to 50 0#1 thread and
underside of bolt
head
Turn 180° + 10°
more ~
Check for 110 Nm
28 to 33
8 to 1O
10 to 15

September 1990
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ENGINE
TECHNICAL DATA {cont'd)
Tightening Torques (cant'd)
Assembling Engine (21 134 8) (cont'd) Nm Remarks
Distributor bracket .. 19 to 21
¥-belt pulley/vibration damper to crankshaft 190 to 200 0i1 thread and
underside of bolt
head
Alternator bracket to cy]fnder block ‘e 58 to 79
Alternator to bracket . . ‘e 20 to 25
Atternator adjusting strap to cy]1nder bleck 20 to 25
Alternator adjusting strap to alternator 20 to 25
Toothed belt cover (all bolts) . . 8 to 10
Bracket of oil dipstick tube to cy1inder head - 8 to 10
Mounting bolts to power steer1ng pump .. 21 to 25
Power steering pump carrier support to cyllnder b?ock 19 to 21 M8 hexagon bolt,
Loctite 518 on
mating face
Power steering pump mounting carrier to cylinder block 50 to 60 M10 hexagon socket
head cap screw
Power steering pump support/carrier comnecting bolt .. 35 to 40 M8 hexagon socket
head cap screw
Power steering pump mounting {V-belt tension) 21 to 25
Engine mounting bracket to cylinder black 1% to 21
Front axle assembly to sump mounting . 40 to 48
Front axle assembly mounting bracket to cy11nder b1ock 19 to 21
0i1 drain plug .. ‘e ‘e .. . .. 21 to 27
Additional Tightening Torques for 21 134 8
041 1ntake pipe to pump . .e 8 to 10
011 intake pipe to cylinder b1nck . . . 19 to 21
Baffie plate to sump 8 to 10 'Scotch Grip'
Bracket for multiplugs of engine speedfTDC sensor and
knock sensor . . . . . . . 19 to 21 MB hexagon bolt,
Loctite 518 on
: mating face
Bush of ofl cooler intet union screw in cylinder block 30 to 35
Coolant drain plug 1n cylinder block .. ‘e . 25 to 30
Installing Cylinder Head {21 163 0)
Engine 1ifting eyes to cylinder head e - ‘e 19 to 21
€ylinder head to cylinder block .. Stage ] e 45 to 50 : 0i1 thread and
undersize of bolt
head
Stage 2 Turn 180° + 10°
more —
Stage 3 Check for 110 Nm
0990
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ENGIHNE

TECHNIGAL DATA (cont'd)

Tightening Torques (cont'd)

Installing Cylinder Head (21 163 Q) (cont'd)

Toothed belt tensioning pu11ey to cy1inder head
Cylinder head cover ' o

Spark plugs .. .
Toothed belt cover (a1? bolts} e -
Front exhaust pipe to turbocharger . .

Engine mounting nuts ..

Seif-locking nuts on thrott1e housing vibration damper
(then slacken half a turn) . o .
i1 dipstick tube bracket to cyl1nder head
Turbocharger heat shield to bulkhead brackets..
Turbocharger heat shield to fender bracket

Assembling Cylinder Head (21 165 5)

Camshaft front bearing caps to cylinder head (M6 x 35 bolts)

Camshaft bearing caps to cylinder head - M8 ..

Camshaft toothed belt pulleys

Coolant temperature sensor/coolant hose connect1ng f1ange
Temperature gauge sender unit . e -
Connection of turbocharger o0il feed pipe - .
Teothed belt tensioning pulley to cylinder head

Tocthed belt cover spacer stud in cylinder hed cover.
Toothed belt cover spacer stud to cylinder head cover
Engine 1ifting eyes to cylinder head ..

Inlet manifold {nuts and bolts) to cylinder head

Exhaust manifold to cylinder head . “
Thermostat housing to cylinder head ‘. .
Vent screw in thermostat housing .. . e .

Additional Tightening Torques for 21 165 5

Studs of camshaft bearing caps - M8 .. .. -
Stud of toothed belt temsioning pulley .. . .
Exhaust manifold studs -

Coplant temperature sensor in connector ..
011way blanking plug 1/16 KPTF thread “ .

1/18 NPTF thread .. . .
0930

40
10
28

35
70

8
18
59

17
40
4.5
4.5
19
149
26

to
to
to
to
to
to

to
to
to

to
to
to
to
to
to
to
to
to
to
to
to
to
to

to
to
to
to

to

43
15
33
10
47
90

10
10
10

Engine - 83 yS§

Remarks

011 thread
0il1 thread

011 thread
Loctite

September 1990
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@iiEEEEEEEEZIED ENGINE

TECHNICAL DATA {cont'd)

Tightening Torques {cont'd)

Instalting Inlet Manifold (21 183 G} Nm Remarks
Inlet manifold retaining bolts .. .t . . s 19 to 21

Inlet manifold retaining nuts . . . .. .. 19 to 21

Engine mounting nuts .. ‘e 70 to 90

Self-locking nut on throttie housing v1brat10n damper

{then slacken half a turn) . . ‘e .. 8 to 10

011 dipstick tube bracket to cy11nder head .o - . 8 to 10

Engine breather valve bracket to plenum chamber . ‘e B to 19

Additional Tightening Torques for 21 183 0

Plenum chamber to iniet manifold 8 to 10

Throttle housing te plenum chamber . 8 to 10

Studs in inlet manifold .o .- .e «« 3,5 to 4,5

Throttle cable bracket to plenum chamber . . .. 18,5 to 21,5

Fuel pressure regulator to fuel rail - e ‘e 8 to 1¢

Hose ¢lips - gemeral .. . . e . . o 3,5 t0 4,5

Fuel rail to plenum chamber . 8 to 1C

Air charge temperature sensor in plenum chamber .. . 23 to 25 Loctite &
Air hose connections in plenum chamber .. . . . 5 to b Loctite 5
Studs (M6) in plenum chamber elbow 3,5 to 4,5

Yibration damper of plenum chamber elbow 8 to 10

{then slacken half a turn}

Instalting Exhaust Manifold (21 187 0}

Turbocharger to exhaust manifald .. . ‘e ‘e . 27 to 33 "Never Seeze"
Exhaust manifold to cylinder head . - ‘e . 26 to 28

Alternator adjusting strap to cylinder b10ck .. ve ‘e 20 to 25

Alternator adjusting strap to alternator . e .. 20 to 25

Front exhaust pipe to turbocharger . . . 35 to 47

0i1 feed pipe to turbocharger and cy]1nder head - .- 20 to 25

Lower engine cover to front ax]efengine crossmember

and side members “ . . 18 to 22

Turbocharger heat shield to fender[bulkhead brackets . 9 to 11

Vent screw in thermostat housing .. . . ‘e 7 to 10

Additional Tightening Torques for 21 187 O

0il feed pipe adapter to turbocharger .. .. “ . 17 to 21 011

011 return pipe to turbocharger .. ‘e .- . .. 18,b to 21,5

Coolant connector bolts to turbocharger . . . 28 to 313 ' 0i1

HEGO sensor in turbocharger . .- . 20 to 25 "Never Seeze"
Turbocharger flange studs in exhaust manmfo]d . .. 18,5 to 21,5

Exhaust flange studs in turbocharger .. - - .. 18,5 to 21,5

Yacuum hose adaptor in compressor housing . . . i8 to 22,5 "Never Seeze"
0990
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ENGINE

TECHNICAL DATA (cont'd)

¥-Belt Tension

Alternator/water pump .

Power steering pump .. ‘e ‘e ‘e

. .e . New
Used

New
Used

Engine - 83 US

N

400 to 500
300

450 to 550
350 to 450

NOTE: A ¥-belt is regarded as used when it has been in use for 10 minutes.

The tension figures are for a cold beit.

If no guage is available,

the ¥-belt should be tensioined so that the maximum deflection in the

middle of the lTongest span is 4 mm.

Toothed Belt Tension

Toothed belt {with Special Tool 21-113) ..

NOTE: After tensioning, run the engine for 10 minutes.
Let the engine cool for 2 hours and re-check the toothed belt tension.

il
011 for Front Axle Assembly

Fill capacity
SAE-90 hypoid o011

Engine oil . e
Type: Mobil 1 or synthet1c 011 to API SG/CD

Power steering fluid .. . . .
Type: Hydraulic fluid ..

Sealers

Vent screw in thermostat housing .. “
Front axle housing cover . ‘e .
Front bearing caps of camshafts

Ends of rubber seals of cylinder head covers

Crankshaft front cover . ‘e . .
Crankshaft rear main bearing cap ‘e .
Sump mating face - .

Temperature gauge sender un1t

Thread Locking Compound

Torx studs in transmission output flange
tubricants

‘Never Seez' anti-sefze compound
for spark plug threads

0990

«s Litres
Ford specification

Fi11 capacity {11tres}

Fill capacity (1itres)

Ford specification

. Ford specificat1on
. Ford specification
. Ford specification
. Ford specification
. Ford specification
. Ford specification
. Ford specification

ohtainable through:

Snap-on Tools Limited
Palmer House

150/154 Cross Street
Sale, Cheshire

M33 1AQ

9,5 to 10,5 reading

1,0
5QM-2C3002-AA

3,6

SQM-2C9010-A

Kot required
WSK-M2G348-A6
Hytosi]

- Hylosil

Hylostl
Loctite 518
Hylosil
Loctite 518

.. Loctite 270

or

for local Bostik suppliier,

Catalogue No. HSN 165

Catalogue Mo. NSBT-8N, 227 g

September 1990
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G!i!EEEZE:E!iD ENGINE

GERERAL DESCRIPTION - Engine - 83 US

The 2,0 Titre QHC in-11ne 4 cylinder engine af the new Sierra Coswaorth 4xd4 developing 161 kW {220 PS)

is esse?t1a11y based on the QHC in-line engine of the {rear wheel drive) Cosworth developing 149 kW
(204 PS). .

Two variants of this engine are available,

¢ 2,0 Titre OHC engine without catalytic converter - engine code YBJ (em1ssfon standard 15.04)

¢ 2,0 litre OHC engine with regulated 3-way catalytic converter - engine code YBG {83 US emission
standard}.

In the engine compartment, engines equipped to comply with emission standard 15.04 can be recognised by
the red cylinder head cover and engines equipped to comply with the 83 US emission standard can be
identified by the green cylinder head cover and the HEGD sensor on the heat shield, Fig.A.

The increase in power of 12 kW (16 PS} compared with the previous model has been achieved with the
following technical modifications:

¢ Modified turbocharger
¢ Larger intercogler

¢ Modified pistons

e Platinum spark plugs

® Modified ignition characteristics.

Detailed information about the new engine is to be found in the brochure entitled "SIERRA Cosworth 4x4”
in the "Production Training for Technicians” series under number {G7330D 12/8%9. However, this

training document must not be used for repair purposes because only the service microfiche is updated
when required.

N T T

T

__“"—-“..‘—.‘___---..____L

(0590 -21-87 _ _ % 3

Fig.A. Engine compartment of Sierra Cosworth 4x4 equipped to comply with the 83 US emission standard.
A - Mu1tiplug of HEGD sensor
B - Cylinder head cover.

0990

L .
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ENGINE

SPECIAL SERVICE TOOL RECOGNITION

Engine - 83 US

Ball joint separator
13-006
S1ide hammer used in conjunction with 21-142
16-063
¢=§Z§§::§§[j) Socket wrench for cylinder head bolts
21-002
Radial oi1 seal installer
21-009 B
Crankshaft radia) oil seal installer
21-011 0
ﬁ Socket wrench for eil pump bolts
21-012
Universal spindle
(used only in conjunction with engine stand}
21-023

0990
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@ ENGINE

SPECIAL SERVICE TOOL RECGGKITION (cont'd) , Engine - B3 US

Yalve spring compressor
21-024
Adaptor for valve spring compressor
21-024-06
Crankshaft toothed belt pulley remover
21-028 A
Engine mounting bracket (used only in
conjunction with engine stand and 21-023}
21-031 B
Pilot bearing extractor
21-036 A
Pilot bearing installer and clutch disc locator
21-044 A
Toothed belt tension test gauge
21-113

0930
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@ ENGINE

SPECIAL SERVICE TOOL RECOGNITION {Cont'd) Engine - 83 US

Cylinder head locating studs
21-128
@5:::::::::) Valve stem of1 seal installer {exhaust valves)
21-129 A '
@5:::::::::) Valve stem oil seal installer (inlet valves)
21-130 A
Engine support bar
21-140
Yalve stem oil seal extractor
21-142
Distributor shaft immobiiising tool
21-152
Crankshaft belt pulley remover
21-153
Fuel pipe disconnector
23-027 A

0990
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{ii!EEEZE:!!ED ERKGINE

PROPREITARY TOGLS - Engine - 83 US

Compressor pressure tester ~—
Compressed air adaptor with spark plug thread ("Hazet 3428")

Rubber sucker {"Hazet 795-2")

Torx sockets {e.g. "Hazet Efl1"; Stahlwille 50 TX E11™)

Angle gauge

Torque wrench

Dial indicator (graduated in mm) with holding fixture {use 15-046 and 15-022 A 1f available)
0i1 filter strap wrench

Piston ring compessor

0f1 pressure test gauge

Connecting hose between o0il pressure test gauge and T-piece

T-piece to measure 0il pressure

[
5
| -
! /,l\\ f
SETY : 19—+ 25
10 13 ,
WORKSHOP FABRICATED TOOLS i \\"T'/ [
I
Mounting plate for valve spring compressor le -_‘
- 70 .
(0S -~21-1 4
Fig.B. Mounting plate for gaTve‘spring compressor,
‘--\_.__/
e’

0990
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21 111 0 ENGINE - CHECK COMPRESSION

PROPRIETARY TOOLS REQUIRED:

Compression pressure tester

NOTE: Generally, differences in design of
compression tester and fluctuating starter
motor speeds only make it possibie to check
that the compression is the same in ail the
¢ylinders. The actual compression pressure
depends on a number of factors and can only
be measured if certain pre-conditions apply.

The engine should be at normal operating
temperature.

To Check

1. Dsconnect the low-tension lead from the
ignition cotl {terminal 15).

| Y| | i i o
2. Disconnect the multiplugs from the injectors, : g =illE nenuw ——

——— = L e e
Fig.l. Al | Dz “Tﬁii\‘:!_‘_?_‘.;_?_\n‘.

3. Disconnect the HT leads and remove the spark
plugs.

4, Load the tester with a sheet of graph paper. C0590-21-67
Press the rubber seal of the tester firmly
into the spark plug bore of cylinder No.i,
Fig.2. With the throttle fully opened, crank Fig.2. Compression pressure tester.
the engine on the starter motor until the
pointer on the tester stops rising,

-

5. Yent the tester, set the sheet of graph paper
for the next cylinder and repeat the process
as described in sub-operation 4 for the
remaining cylinders.

6. Screw in the spark piugs and tighten them to
the specified torque {see Technical Data).
Connect the HT leads inthe correct sequence
(the Teads are marked).

7. Connect the multiplugs to the injectors.

8. Co?nect the low-tension lead to the imjection
coil.

0990
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2l 112 0 OQIL PRESSURE - CHECK

PROPRIETARY TOCLS REQUIRED:

¢

pressure test gauge

Connecting hose ~ between o0il pressure test

gauge and T-piece

T-piece - to measure 0il pressure

NOTE: The o1l pressure level depends on a variety

of factors {engine speeds, 0il temperature,
otl pump rotor clearance, etc.). The
measurement should always be carried out with
the of1 at a temperature of 80°C. The oi)
pressure should be 1,8 bars at idle speed and
2,4 bars at 2000 rpm. However, the maximum
pressure should not exceed 5 bars at engine
speeds in excess of 2000 rpm.

To Check

1.

2.

3.

0930

Unclip the multiplug of the HEGD sensor from
the turbocharger heat shield and disconnect
it, Fig.l (B).

Detach the turbocharger heat shield with the
bracket from the bulkhead (i bolt) and from
the bracket on the fender (1 nut}. Pul) the
heat shield out of the lower ¢1ips and remove
1t, Fig.1 (A, €, D).

Fig.l. Turbocharger heat shield.
A - Retaining bolt
B - Multiplug of HEGD sensor
C - Heat shield clips
I - Retaining nut

Unscrew the o0it feed pipe from the
turbocharger, Fig.2 (C).

Screw the T-plece into the turbocharger.
Screw the connecting hose to the oil pressure
test gauge. Connect the connecting hose with
the of1 pressure test gauge and the oil feed
pipe to the T-piece, Fig.2.

(0550-21-4

Engine - 83 US

Fig.l. Turbocharger heat shield.

Fig.2. Proprietary tools.

A - 011 pressure test gauge

B - Connecting hose

C - Turbocharger 0il1 feed pipe
D - T-plece

September 1950
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5. Start the engine, measure the oil pressure at
idle speed and at more than 2000 rpm.

6. Remove the proprietary equipment.

7. Connect the oil feed pipe to the turbocharger.

8. Fit the turbocharger heat shfeld in position
and push it into the 2 lower ¢clips. Secure
the turbocharger heat shield with the bracket
to the bulkhead and to the bracket on the
fender, Fig.3 (A, C, D).

os90-21-4
Fig.3. Turbocharger heat shield.

A - Retaining bolt

B - Multiplug of HEGO sensor Fig.3. Turbecharger heat shield.
£ - Heat shield clips

D - Retaining nut

9. Connect the multipiug of the HEGC sensor and
clip it to the heat shield, Fig.3 (B).

1f the pressure is not to specification,
first check the oi1 pump and pressure relief
valve as a possible source of the fault. The
following typical faults can occur:

Pressure too high at engine speeds over

2000 rpm:
Pressure relief at valve failing to open due
to dirt.
Pressure toc low over entire engine speed Fig.4. 01 pump - exploded view {Cosworth
range: '86/'88 oil+pump shown).
A - Housing
Intake strajner dirty, intake pipe loose or B - OQuter rotor
cracked, oil pump worn, etc. C - Inner rotor
0 - Cover
E - 0i1 intake strafiner
F - Intake pipe
Pressure too low in lower engine speed G -~ Splash lubricating pipe
range: H - Gasket
J - Pressure relief valve
Pressure relief valve sticking open due to
dirt.
0990
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21 132 0 ENGINE AND TRANSMISSION ASSEMBLY -
REMOVE AND INSTALL

SPECIAL SERYICE TOOLS REQUIRED:

Ball joint separator .. o v 13-006
Engine suppert bar.. v . - 21-140
Fuel pipe disconnector .. . oo 232027 A

To Remove

NOTE: Remove the engine and transmission assembly
from below. Cut the cable ties securing
wiring and vacuum lines/hoses as necessary
during removal.

1. Disconnect the earth cable and the starter
motor positive cable from the battery.
Unscrew the earth cable from the battery
tray, Fig.l.

2. Pull the knob vertically upwards off the gear
lever, Fig.2 [A). Prise off the cover plate.
Unclip the electric windew switches and
disconnect the two multiplugs from the
electric window switches, Fig.2 (B, E).

Fig.2. Gear lever with gaiter retaining frame.
A - Gear lever knob

Cover plate

Retaining frame

Screw securing retaining frame

MuTtiplugs of electric window

switches

moa
LI I

3. Remove the retaining frame from the console
{1 screw}, Fig.2 {C, 0}.

4. Pull up the outer gear lever gaiter inside
out, cut the cable tie and pull off the
gaiter, Fig.3 (A, B).

Fig.3. Gaiters and retaining frame of noise
damping pad.
A - Quter gaiter

- Cable tie

- Inner gaiter

- Retaining frame of noise damping pad

- Retaining screws

Noise damping pad

MMmMmoaOm

5. Pull off the inner gear lever gaiter,
Fig.3 (C).

6. Remove the retaining frame of the noise
damping pad with the damping pad (4 screws),
Fig.3 {0, E, F).

Support the clutch pedal.

7. Undo the front wheel bolts.
0930 .

Engine - 83 US

.
(0590 -21-1
Fig.l. Battery cables.
A - Earth cable
B -~ Starter motor positive cable
C - Earth cable to battery tray _
—
P——

Cos90-21-3

Fig.3. Gaiters and retafning frame of sound
damping pad.
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B.

Fig

10.

Unciip the HEGO sensor multiplug from the
turbocharger heat shield and disconnect it,
Fig.4 (B}.

Unscrew the turbocharger heat shield and
bracket from the bulkhead (1 bolt) and from
the bracket on the fender {1 nut}. Pull the
heat shield out of the lower clips and remove
it, Fig.4 (A, C, D).

.4. Turbocharger heat shield.

A ~ Retaining bolt

B - HEGO sensor multiplug
C - Heat shield clips

b - Retaining nut

Remove the air cleaner cover with the air

"~ hoses, Fig.5:

Fig.

e Disconnect the air pipe to the engine
breather valve at the connecting hose and
un¢lip it fram the upper crossmember,
Disconnect the air pipe from the air
cleaner cover at the salencid centrol
valve.

¢ Disconnect the alr Intake hose from the
turbocharger.

¢ Disconnect the air hose from the by-pass
valve at the interccoler.

e Disconnect the vacuum pipe from the by-pass
valve at the inlet manifold air chamber and
unclip 1t from the upper crossmember.

e Unctip the afr cleaner cover (5 clips) and
remove it with the air hoses/pipes.

¢ Remove the air cleaner element from the air
cleaner casing.

5. Afr cleaner cover with air hoses/pipes.
- Air cleaner cover

- To engine breather valve

- To turbocharger

- From solenoid control valve

Connecting hose from engine breather
valve air pipe

- By-pass valve to intercooler

- Clips

- Yacuum pipe from by-pass valve to
Tnlet manifold air chamber

- Connection of vacuum pipe from by-pass
valve

L= oM mo O
]

0990
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qd - {

L "7‘3 / _ |
. ﬂiﬁ W =

(059021 -4 LI §

Fig.4. Turbocharger heat shield.

C0S90-21-4 d"

Fig.6. Air cleaner cover and air hoses/pipes

removed.
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FORD SIERRA COSWORTH '80: SECTION 21B-21



@ ENGINE

21 132 0 ' Engine - 83 US

11. Remove the solenoid control valve from the
intercooler;

¢ Disconnect the vacuum pipe of the solenoid
controel valve from the turbocharger
diaphragm unit, Fig.7 (A}, and from the
turbocharger compressor casing, Fig.7 {B).

¢ Disconnect the multipiug of the solenoid
control valve, Fig.7 {EJ}.

® Unscrew the solenoid control valve {2
screws), Fig.7 (D, F), and remove it with
the vacuum pipes.

Fig.7. Solenoid control valve and lower air hose [0S90 - 21-1
to turbocharger.
A - Yacuum pipe to diaphragm unit

B - Yacuum pipe to compressor casfng Fig.7. Solenoid contral valve and Tower air hose
C - Lower air hose to turbocharger to turbocharger.

D - Solenoid control valve

E - Mtiplug

F -

Retaining screws

12. Disconnect the lower air hose from the
Fugbocharger and from the intercooier, Fig.7
Ch.

13, Disconnect the coolant hose to the degas tank
from the turbocharger connector, Fig.8,
withdraw it from the engine 1ifting eye and
place it to one side.

C0598-21-8

Fig.8. Coolant hose to overflow tank.

14. Unclip the throttle cable from the throttle
tinkage (1 ¢lip). Compress two of the sprung
tabs of the retaining ¢lip using pliers and
disconnect the throttle cable from the
bracket, Fig.9.

Fig.9. Oisconnect throttle cable.
A - Throttle cable
B - Throttle linkage clip
C - Retaining clip

0s50-2i- %

Fig9.9. Disconnect throttle cable.

0390
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15, Disconnect the air hose from the intercooler
to the throttle housing, Fig.1G.

16. Raise the vehicle.

17. Detach the lower engine cover from the side
members and the front axle/engine
crossmember on the right and left-hand sides
(6 boits), Fig.ll. -

Remove cover.,

18. Place a clean collecting tray under the
radfator. Disconnect the lower right-hand
coolant hose from the radiator, Fig.12, and
drain the coolant.

19. Lower the vehicle te the ground.

0990

Engine - 83 US

0S99 -21-10

Fig.10. Air hose from intercooier to throttle
housing.

C0S§0-21-11 y:

Fig.1l1. Retaining bolts of lower engine cover.

[05%0-21-41

Fig.12. Lower coolant hose on radiator.

September 1990
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20. Disconnect the cooiant hoses from the
thermostat housing and remove the coolant
hose running to the lower right-hand
connection on the radiator, Fig.13.

Fig.13. Coolant hoses on thermostat housing.
A - To tower right-hand connection on
radiator
B - To upper left-hand connection on
radiator

21. Discomnect the 2 coolant hgses from the
heater radiator, Fig.l4.

22. Disconnect/unscrew the connector and wiring
from the alternator, Fig.15 (A).

23. Disconnect the high tension 1ead running from
the fgnition coil to the distributor,
Fig.15 (B}.

0990

Engine - 83 US

(0890 -21-12 ps

Fig.13. Coolant hoses on thermostat housing.

Fig.15. A - Electrical connections of alternator
B - Lead between distributor and ignition
coil
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24. Bisconnect the 3 engine wiring loom
nultiplugs and the multiplug of the reversing
Tight switch, Fig.l6.

ll:
Q590 -21-15

Fig.16. Multiplugs.
A - Engine wiring loom
B - Reversing 1ight switch

25. Disconnect the fuel pipes:

e Insert the steel wire ends of Special Tool
23-027 A in the openings in the connector
and press them in, pulling on the other
part of the fuel feed pipe, Fig.17, and
disconnect it.

¢ Disconnect the fuel return pipe, Fig.l8, as
described 1n sub-operation 25.

Fig.17. Fuel feed pipe.
A - Disconnect using Special Tool
23-027 A
B - Special Tool inserted (fuel pipes Fig.17. Fuel feed pipe.
shown disconmected) .

C0s%0 -21-42

Fig.18. Disconnect fuel return pipe using Special
Tool 23-027 A.

0990

September 1990 FORD SIERRA COSWORTH '90: SECTION 21B-25



@ " ENGINE

21132 0 ) Engine - 83 US

26. Disconnect the o011 feed hase from the
reserveir and the high pressure pipe to the
steering box from the power steering pump
{1 banjo bolt, 1 clip), Fig.19 {A, B).

L0s90-21-17

Fig.19. Power steering pump.
A - High-pressure pipe to steering box
B - 0il feed hose from reservoir

27. Unscrew the front exhaust pipe from the
turbocharger (3 nuts), Fig.20.

-18

Fig.20. Nuts securing front exhaust pipe to
turbocharger.

2B. Disconnect the vacuum hose to the MAP sensor
from the air chamber and the carbon canister
vacuum hose from the T-piece, Fig.2l1,

C0390-21-19

Fig.21. Vacuum hoses.
A - To MAP sensor
B - To carbon canister

0990
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29. Unscrew and remove the nut on the right-hand
engine mounting. Unscrew the self-locking
nut on the vibration damper on the throttle
housing and unscrew and remove the nut on the
Teft-hand engine mounting, Fig.22.

Fig.22. Nuts of engine mountings.
A - Right
B - teft
€ - Self-locking nut on vibration damper
on throttle housing

30. Remove the dust caps from the shock-absorber
top mountings and fit engine support bar 21-
140. Slacken the engine T1ifting eye bolts,
angle the engine 1ifting eyes towards the
engine support bar and tighten the bolts
again, Attach the 2 chains to the spindles
of the engine support bar and the engine
1ifting eyes, Fig.23. Turn the spindles on
the engine support bar to take up the stack.

NOTE: Position the left-hand spindle of the
engine support bar at the front and the
right-hand spindle at the rear,

Fig.23, Engine support bar 21-14Q in place.
A - Right-hand spindle at rear
B - Left-hand spindle at front
C - Engine 1ifting eyes angled obliguely

31. Raise the vehicle.

32. Remove the front wheels.

33. Disconnect the oil hose from the power
steering pump cooiing circuit, Fig.24.

0990

Engine - 83 US

(D5%0-21-20

Fig.22. Nuts of engine mountings.

o o'—_

) A= 257

€0590-21-22

Fig.24. Hose to power steering pump cooling
circuit,
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FORD SIERRA COSWORTH *'90: SECTION Z18-27



<>

ENGINE

21 132 0

34, Disconnect the lower hose from the water
pump, Fig.25.

35. Disconnect the track rod from the steering
arm on both sides, Withdraw the split pin
and unscrew the castellated nut on the track
rod end. Press the track rod end out of the
spindle carrier using Specia) Tool 13-006,
Fig.26 {A, B, C). Remove the castellated nut
and separate the track rod end from the
spindle carrier.

Fig.2e. Front suspemsion.

Track rod

Special Tool 13-006

Spindle carrier

Lower suspensfon arm retafning balt
Lower suspension arm

(Left-hand side shown)

MmMoC e3>

36. Unscrew the Torx bolt and nut on both sides
and Tever the Tower suspension arm downwards
a?ay from the spindie carrier, Fig.26 (C, D,
E).

37. Unscrew the stabiliser bar brackets from the
side memhers on the right and left-hand sides
{4 bolts}, Fig.27.

0930

Engine - 83 US

[0550-21-23

Fig.25. Lower hose to water pump.

&

{0590-21-24

Fig.26. Front suspension {Left-hand side shown).

Ly
L/

&/1_‘

C0590-21-25

Fig.27. Retaining bolts of stabilizer bar
brackets, '
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38. Disconnect the intermediate steering shaft
from the steering shaft (1 pinch bolt},
Fig.28.

39. Place a collecting tray under the front axle
assembly, remove the housing cover {8 bolts),
Fig.29, and drain off the oil.

a y ® [,_
C0S90 ~16 -1 ol /. ﬁﬂr F

Fig.29. Bolts securing cover of front axle
housing. *

40. Remove the circlip securing the sideshaft
shaft in the front axle assembly, Fig.30.

(0590 1N/

-

Fig.20. Circlip securing front axle shaft in front
axle assembly.

09%0
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41. Discaonnect the brake pipes from the brackets
on the left and right-hand sides (2 U-shaped
retainers), Fig.31 (A, D).

Fig.3l. U-shaped brake pipe retainers and half
shafts.
A - U-shaped retainer ¢n right-hand side
B - Sideshaft on right-hand side
€ - Sideshaft on Yeft-hand side
D - U-shaped retainer on left-hand side

42. Pull the drive joint out of the front axle
assembly (on the right-hand side) and out of
the intermediate shaft {on the left-hand
side), Fig.31 (B, €).

43, Suspend the right and left-hand sideshafts
with wire, Fig.32.

HOTE: The inner drive joints must not be bent at
more than 20° and the outer drive joints must
not be bent at more than 45°.

44, Pull the connecter off the terminal on the
starter motor, Fig.33 (A).

~45. Unscrew the speedometer drive cable unien nut
from the intermediate shaft housing cover and

?1§hdraw the speedometer drive cable, Fig.33
B). .

0990
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(0390-21-27

Fig.3L. U-shaped brake pipe retainers and half
shafts.

f al
C0590-21-28 ml

Fig.32. Sideshaft suspended
{Left-hand side shewn).

C0s90-21-29

Fig.33. A - Connector on starter motor
B - Speedometer drive cable
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46. Remave the exhaust system complete, Fig.34:

¢ Unscrew the middle left-hand exhaust
mounting bracket from the rear axle
crossmember (2 bolts).

¢ Release the exhaust system from the front,

middle right and rear mountings and remove
it.

Fig.34. Exhaust system mountings.

A - Rear
B - Middle left {bolts)
C - Front

D - Middle right
(Exhaust system removed for clarity)

47. Unscrew the exhaust mounting bracket from the
transfer box (1 bolt), Fig.35 {B).

48. Release the exhaust system heat shield from
the floor assembly (7 cliips), Fig.35 {A).

49. Unscrew the 3 nuts securing the driveshaft to
the Torx stwds or the output flange, Fig.36
(8}, holding the Torx studs with & Torx
wrench (see PROPRIETARY TOOLS).

Unscrew the 2 centre bearing retaining bolts
and remove them with the U-shaped washers,
Fig.36 {A).

Unscrew the 4 retaining bolts from the rear
axle drive flange.

Remove the driveshaft complete.

0990
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£0s90 -21-30 d"

Fig.34. Exhaust mountings (exhaust system removed
for clarity).

C0s%0-24-N

Fig.35. A - Heat shield clips
B - Exhaust mounting bracket

€0S90 -21-32

Fig.36. Driveshaft fixture.
A - Centre bearing bolts
B - Qutput flange nuts
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50. Pull off the rubber gaiter aver the clutch
cable and disconnect the clutch cable from
the clutch release lever, Fig.37.

51. Support the front axle/engine crossmember on
a Jack and discennect it from the side
members together with the brake pipe brackets
(4 bolts). Remove the front axle/engine
crossmember with the steering gear, Iower
suspension arms and stabiliser bar, Fig.38,

(05%0-21-33

Fig.37. A - Clutch cable
B - Clutch release lever
52. Support the transmissfon on a jack. Unscrew C - Rubber gaiter
and remove the transmissfon mounting
retaining nut and 2 diagonally opposed
transmission crossmember retaining nuts from
the floor assembly. Only slacken the A
remafning 2 transmission crossmember '
retaining nuts so that the nuts are still
fully engaged on the threads on the studs,
Fig.39.

53. Position a trolley under the engine and
transmission assembly. Lower the vehicle
until the engine and transmission assembly is
resting on the trolley. Support the engine
a?d Eransmission assembly on the trolley with
blocks.

COS90-21-34 =

54. Unscrew the 2 transmissfon crossmember
retaining nuts and separate the transmission Fig.38. Retaining bolts of front axle/engine
crossmember from the floor assembly, Fig.39, crossmember. »
A - Left-hand side
B - Right-hand side

55. Disconnect the engine support bar from the \\\\\\ /ﬂ

engine 1ifting eyes and carefully raise the
vehicle. Move the engine and transmission
assembly out from under the vehigle.

i,

£05%0-21-36 J)

Fig.39. Transmission crossmember retaining nuts.

0990
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To Install

NOTE: When installing, tighten the nuts, bolts
and hose/pipe unions as specified in
Technical Data. #Relay the wiring and vacuum
pipes/hoses and secure them with cable ties,

6. Position the engfne and transmission assembly
under the vehicle on the trolley. Carefully
lower the vehicle and attach the engine
support bar to the engine 1ifting eyes.

57, Fit the transmission crossmember to the floor
assembly. Fit the transmission crossmember
retaining nuts and tighten finger tight.

58. Raise the vehicle.

59. Locate the front axle/engine crossmember fn
the correct position with the aid of the
Jack. Guide the engine mounting studs into
the engine mountings on the right and left-
hand sides. Fit the engine mounting nuts and
do them up finger tight. Bolt the front
axle/engine crossmember to the side members,
Fig.41.

Remove the jack.

ROTE: Guide the throttle housing support bracket
over the engine mounting stud.

60. Tighten the retaining nuts of the
transmission crossmember and the transmission
mounting.

61. Connect the clutch cable to the clutch
release lever and refit the rubber gaiter
over the clutch cable, Fig.42.

0990

Engine - 83 US
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Fig.40. Engine and transmission assembly removed
on trolley.

0590 -21=36 ™

Fig.41. Retaining dolts of front axlte/engine
crossmember,
A - Left-hand side
8 - Right-hand side

(05%0-21-33

Fig.42. A - Clutch cable .
B - Clutch release lever
C - Rubber gaiter
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62. Assemble the driveshaft toe the rear axle if
separated.

NOTE: When assembling, guide the master spline
into the double groove, Fig.43.

63. Before connecting the rubber coupling on the
driveshaft to the output flange on the
transmission, check that the Torx studs are
seated securely in the transmission output
flange by placing a torque wrench with a Torx
socket {see PROPRIETARY TOOLS) on the Torx
head and applying the specified torque in the
tightening direction. Remove any studs which

turn and refit them as described below. 0590 -21-39

8 Clean the threaded drillings in the Fig.43. Driveshaft to rear axle separated.
transmission output flange, Fig.44 (C), and A - Double groove
the threads of the studs, Fig.44 (A}, to B - Master spline

remove all traces of grease and dirt.

Fig.44. Transmission output flange with Torx
studs.
A - Torx stud
B - Thread-locking compound
C - Threaded drilling

e Apply 2 drops of thread-locking compound
{see Technical Data) offset at 180° on the
flange-end thread of the stud, Fig.44 (B).

¢ Insert the stud and tfghten it to the
specified torgue.

NOTE: The stud must be tightened completely
within a maximum of 5 minutes of applying
the thread-locking compound.

) ggt ?he thread-iocking compound harden for Fig.44. Transmission output flange with studs.
minutes. :

64. Lacate the driveshaft in position.

Cannect the driveshaft to the transmission
output flange using new nuts. Connect the
driveshaft to the re3r axle and fit the
driveshaft centre bearing to the floor
assembly, Fig.45.

(05%0-21-32

Fig.45. Driveshaft fixture.
A - Centre bearing bolts
B - Output flange nuts

0990
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65. Fit the exhaust system heat shield to the
floor assembly, Fig.46 [A}.

66. Fit the exhaust mountin? bracket %o the
transfer box, Fig.46 (B}.

67. Fit the exhaust system complete, Fig.4:

e Attach the exhaust system to the rear,
middle right and front mountings.

¢ Secure the middle exhaust mounting bracket
on the left-hand side to the rear axle
crossmember and suspend the exhaust system
from the middle exhaust mounting bracket
on the left-hand side.

Fig.47. Exhaust system mountings.

A - Rear
B - Middle left
¢ - Front

D - Middle right
(Exhaust system removed for clarity)

68. Connect the plug to the starter motor
terminal, Fig.48 {A}.

69. Insert the speedometer drive cable in the
intermediate shaft housing cover and fit and
tighten the speedometer drive cable union
hut, Fig.48 (8).

0990

os%0-21-3
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Fig.46. A - Heat shield clips
B - Exhaust mounting bracket

C0590 -21-30 'd"

Fig.47. Exhaust system mountings

(Exhaust system removed for clarity).

Fig.48. A - Connector on starter motor
B - Speedometer drive cabile
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70. Insert the drive joint in the intermediate
shaft (on the left-hand side} using & new
circlip, Fig.49 (C).

Fig.49. U-shaped brake pipe retainer and side
shaft.
A - U-shaped retainer, right
B - Sideshaft, right
C - Sideshaft, Teft
D - U-~shaped retainer, left

(0590~ 21- 27

Fig.49. U-shaped brake pipe retainer and side-
shaft.

71, Insert the sideshaft drive joint in the
front axle assembly {right-hand side],
Fig.49 (B), and secure it using a new
circlip, Fig.50.

Fig.50. Circiip securing sideshaft in front axle
assembly.

72. Fit the cover to the front axie housing using
the appropriate sealer (see Technical Data for
specification), Fig.56i.

13. Fit the brake pipes to the brackets on the
left and right-hand sides and secure them
with the U-shaped retainers, Fig.49 (A, D).

0590 ~To-1 o //;}\/W E S

Fig.51. Retaining bolts of cover of front axle
housing. '

0990
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74. Centre the steering wheel and the steering
gear, Connect the intermediate steering
shaft to the steering shaft, Fig.52.

75. Fit the stabiliser bar brackets to the side
members on the left and right-hand sides,
Fig.53.

NOTE: Make sure the rubber bushes are seated
correctly.

76. Fit the lower suspension arm to the spindle
carrier (on both sides), F1g.54.

77. Connect the track rod to the steering arm.
Fit the castellated nut on the track rod end,
ti %hten and tock it using a new split pin (on

h sides).

0290

Engine -~ 83 US

e
£0590-1-2

Fig.52. Boft securing intermediate steering shaft.

€0S90-21-25

Fig.53. Retaining bolts of stabiliser bar

brackets. -

S187-16-2%

Fig.54. A - Lower suspension arm
B - Spindle carrier
C - Torx bolt and nut

September 1990
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8. Connect the lower hose to the water pump,
Fig.55.

79. Connect the lower right-hand coolant hose to
the radiator, Fig.56.

{0590 -2 -1

Fig.56. Lower coolant hose to radiator.
80. Connect the oil hose to the power steering :
pump cooling ¢ircuit, Fig.57.

(0590-21-22

Fig.57. 0i1 hose to power steering pump cooling
circuit.

6920
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8l. Fill the front axle assembly with oil (see
Technical Data for quantity and
specification), Fig.538.

B2. Fit the front wheels.

83. Fit the lower engine cover to the side
members and the front axle/engine
crossmember, Fig.59.

84. Lower the vehicle to the ground and secure
‘the front wheels.

85. linscrew the spindles on the engine support
bar and disconnect the chains. Remove the
engine support bar, Slacken the engine

11fting eye retaining bolts, align the engine

lifting eyes vertically and tighten the

retaining bolts. Refit the dust caps to the

shock absorber top mountings, Fig.60.

Fig.60. Engine support bar 21-140 in place.
A - Right-hand spindle at rear
B - Left-hand spindle at front

C - Engine 1ifting eyes angled obliguely

0990

£ngine - B3 IS

C0590-21- 35

Fig.68. Front axle assembly filler plug.

s -1-1 4’

Fig.59. Retaining bolts of Tower engine cover.

y 227

Cos$90-21- 21

Fig.60. Engine support bar 21-140 in place.
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86. Fit & new self-locking nut on the vibration
damper on the throttle housing but do not
tighten it.

Tighten the 2 engine mounting nuts, Fig.61
(A, B, C).

Tighten the self-Tocking nut to a torque of
8 to 10 Nm and then slacken it half a turn.

NOTE: Make sure the spring washers are fitted
correctiy, Fig.6l (D).

Fig.61. Nuts of engine mountings and vibration

damper.
A - Right
B - Left

C - Self-locking nut on vibration damper
on throttle housing
D - Arrangement of spring washers

87. Connect the vacuum hose running to the MAP
sensor to the air chamber and the vacuum hose
of the carbon canister to the T-piece,
Fig.62.

88. Fit the front exhaust pipe te the
turbocharger, Fig.63.

0990
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(0530 -21-43
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Fig.61. Nuts of engine mountings and vibration
damper.

== f

C0S90-21-19

Fig.62. Yacuum hoses,
A - To MAP sensor »
B - To carbon canister

os90 -1~

Fig.63.

18

Nuts securing front exhaust pipe to
turbocharger,

September 1990
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89. Connect the oil feed hose from the reservoir
and the high-pressure pipe from the steering
box to the power steering pump, Fig.64.

A"

(0596 -21-17

Fig.64. Power steerfng pump.
A - High-pressure pipe to steering box
B8 - 0i1 feed hose from reservoir

90. Connect the fuel feed pipe and fuel return
pipe, Fig.65.

2N

@l\/,___,.
e H L
LG%50-21-38

Fig.65. Fuel pipes connected.
A - Feed pipe
91. Connect the 3 multiplugs of the engine wiring B - Return pipe
loom and the multiplug of the reversing light
switch, Fig.66.

hi
(0590 -21-15

Fig.66. Multiplugs.
A - Engine wiring loom
8 - Reversing 1ight switch

0990
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92. Connect the high tensfon lead from the
ignition coil to the distributor,
Fig.67 (B).

93. Connect the connector and wiring to the

alternator, Fig.67 (A}, Fig.67. A - Etectrical connections on alternator
B - Lead between distributor and ignition
cofl

94. Connect the 2 coolant hoses to the heater
radiator, Fig.68.

95. Connect the coclant hoses to the thermostat
housing, Fig.69.

£6590-21-12 ‘d‘

Fig.69. Coolant hoses on thermostat housing.
A - To Tower right connectfon on radiator
B - To upper left connection on radiator

0990
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96. Connect the air hose running from the
intercooler to the throttle housing, Fig.70.

C0590-21-10

Fig.70. Air hose from intercooler to throttle
housing.

g7. Guide the throttle cable and retaining clip
into the opening in the throttle cable
bracket and clip it in place. Clip the
throttie cable to the throttle linkage,
Fig.71.

NOTE: Position the sprung locking tabs vertically
to facilitate removal.

98. Run the coolant hose to the degas tank
through the engine 1ifting eye and connect it
to the connector on the turbocharger,

Fig.72.

t0s90-21-8

Fig.72. Coolant hose to degas tank.

0990
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99.

Connect the Tower air hose to the
tugbocharger and to the intercooler, Fig.73
(C).

Fig.73. Solenoid control valve and Tower air hose

to turbocharger.

A - Vacuum pipe to diaphragm unit
Vacuum pipe to compressor casing
Lower atr hose to turbocharger
Solenoid control valve

Multiplug

Retaining screws

Mmoo oW
| I D S R |

100. Fit the sclenoid control valve to the

101.

Fig.75. Air

0990

i

ntercooler;

Fit the solenoid control valve and vacuum
hoses tg the intercooler, Fig.73 (D, F).

Connect the vacuum pipe of the solenoid
control valve to the turbocharger
diaphragm unit, Fig.73 {A}, and to the
turbocharger compressor casing,

Fig.73 (B}.

¢ Connect the multiplug of the solenoid

control valve, Fig.73 (E).

Fit the air cleaner cover with the air
hoses, Fig.75.

¢ Place the air cleaner element in the air

cleaner casing.

e Fit the alr cleaner cover and air

hoses/pipes to the air cleaner casing and
¢lip it in place.

¢ Connect the vacuum pipe from the by-pass

valve to the inlet manifold air chamber
and clip 1t to the upper crossmember,

¢ Connect the air hose from the by-pass

valve tg the intercoaler.

o Connect the air i1ntake hose to the

turbocharger,

¢ Connect the air pipe from the engine

breather valve to the connecting hese and
¢l1p it to the upper crossmember. (onnect
the air pipe from the air cleaner cover to
the sotenoid valve.

cleaner caver and air hoses.

Afr cleaner cover

To engine breather valve

To turbocharger

From solenoid control valve
Connecting hose from engine breather
valve air pipe

By-pass valve to intercocoler

- Clips

~ Yacuum pipe from by-pass valve to
inlet manifold air chamber
Connection of vacuum pipe from by-
pass valve

A -

I I T |

=y | Mmoo m

[ =y
]

0s%0- 21

Fig.73.

-7
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Solenoid control valve and lower air hose
to turbocharger.

C0s90-21-6

Fig.74.

7
O
(0S50-21-5 ~

Fig.75.

Alr cleaner cover and air hoses/pipes
remaved.

Air cleaner cover with air hoses/pipes.

September

1990
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102. Locate the turbocharger heat shield in
position and press it into the 2 Tower
clips. Secure the turbocharger heat shield
with the bracket to the bulkhead and to the
bracket on the fender, Fig.76 {A, C, D).

Fig.76. Turbocharger heat shield.
A - Retaining bolt
B - Multiplug of HEGD sensor
{ - Heat shield clips
D - Retaining nut

(0S99 -21 -4

103. Connect the multiplug of the HEGO sensor and Fig.?76. Turboecharger heat shield.
¢lip to the heat shield, Fig.76 (8).

i04. S11ip the noise damping pad retaining frame
and damping pad over the gear tever and
secure them, Fig.77 (D, E, F}.

0590-21-3

Fig.77. Galters and noise damping pad retaining

frame. -
A - Quter gaijter
105. S1ip the {nner gear lever gaiter over the B - Cable tie
gear lever and pull 1t down onto the C - Inner gaiter
retaining frame, Fig.77 (C). D - Noise damping pad retaining frame
E - Retaining screws
F - Noise damping pad

106. Fit the outer gear Tever gaiter over the
gear lever and pull it up inside out.
Secure the gafter with a cable tie and pull
it down {into position, Fig.77 (A, B).

0990
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107. Fit the retaining frame %o the consale,
Fig.78 (C, D).

Fig.78. Gear lever with gaiter retaining frame.
A - Gear lever knob

Cover plate

Retaining frame

Screw securing retaining frame

Multiplugs of electric window

switches

Mmoo O
1

108. Connect the 2 multiplugs of the electric
window switches and clip the switches into
the cover plate.

Fit the cover plate in the retaining frame
and refit the gear lever knob, Fig.78 (A, B,
E). Remove the support from under the
clutch pedal.

109. Connect the earth cable and the starter
motor positive cable to the battery. Screw
the earth cable to the battery tray,
Fig.79.

110, F111 the cooling system up to the MAX mark
in the cverflow tank (see Technical Data for
quantity and specification}, unscrewing the
bieed screw on the thermostat housing to
atiow air to escape from the cooling
system, Fig.80.

Apply sealer (see Technical Data for

specification), insert and tighten the bleed
SCrew.

HOTE: Fill the cooling system slowly so that air
bubbles can escape.

111. Check the engine 011 level and tap up with
oil as necessary (see Technical Data for
specification).

1i2. Fi11 the power steering reservoir and bleed
the system as indicated in Operation
13 416 1 (see Technical Data for quantity
and specification).

113, Start the engine and run it up to normal
operating temperature. Check all the
coolant/oil hose connections for leaks and
top up with coolant and ¢il as necessary.

114, Check-the engine tuning settings as
specified at normal operating temperature
and adjust as necessary.

0990

€590 -21-1

Fig.79.

Engine -~ 83 US

Battery cables.

A - Earth cable -~

8 -~ Starter motor positive cable
C - Earth cabVe to battery tray

[0S90-21-45 .

Fig.80,

Cooling system bleed screw on thermostat
housing.

September 1990
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21 134 8 ENGINE ASSEMBLY - DISMANTLE AND
REASSEMBLE {Engine Removed)

SPECIAL SERVICE TOOLS REQUIRED:

Socket wrench for cylinder head bo1ts 21-002
Radial oil1 seal installer . 21-009 B
Crankshaft rear oil seal instailer .. 21-011 D
Socket wrench for oil pump bo1ts 21-012
Universal spindle . 21-023
Crankshaft toothed belt pulley rem0ver 21-028 A
Etngine mounting bracket.. . 21-031 B
Pilot bearing extractor.. . 21-036 A
Pilot bearing installer and c1utch

disc lecator . . 21-044 A
Toothed belt tens1on test gauge . 21-113
Cylinder head locating studs .. 21-128
Distributor immobilising tool . 21-152
Crankshaft belt pulley remover . 21-153

PROPRIETARY TQOLS:

Dial test indicator (graduated in mm) with
holding fixture - use 15-046 with 15-022 A 1f
available.

0i1 filter strap wrench

Piston ring compressor
Angle gauge

To Dismantle
1. Remave the front axle assembly, Fig.l:

s Unscrew the retaining bolt of the rear
bracket/engine mounting,

¢ Unscrew the retaining bolts of the front
axle assembly and remove the 2 brackets,

s Withdraw the front axle assembly from
the sump.

2. Unscrew the remaining 3 bolts from the engine

mounting and remove the engine mounting,
Fig.2 {A).

3. Secure the engine on an assembly stand using
mounting bracket 21-031 B and universal
spindle 21-023, Fig.2 (B}.

0990

Fig.2.

Engine - B3 US

C0590-21-101

Fig.l. Front axle assembly.
A - Front bracket
B - Retaining bolt of bracket/engine
mounting
C - Rear bracket
O - Retaining bolts of front axle assembly

£0590-21-102

A - Retaining bolts of engine mounting
B - Engfne on assembly stand

September 1990
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4. Drain off the engine 011, withdraw the ofl
dipstick and detach the bracket from the oil
dipstick tube {1 bolt).

Remove the oil filter using a proprietary
strap wrench.

C0s90-21-103

5. Stacken the 2 hexagon bolts, Fig.3 {A}, loosen

the ¥-belt of the power steering pump and Fig.3. Retaining bolts.
remove ft. Detach the power steering pump A - Power steering pump
and bracket (2 hexagon bolts), Fig.3 (A}. B - Carrier

Detach the carrier from the power steering
pump (3 bolts}, Fig.3 {B).

6. Remove the toothed belt cover from the
cylinder head/cylinder block (3 Torx socket
head bolts with washers, 1 hexagon bolt with

a spacer sleeve), Fig.4.
p ve) g C0S90-21-104

7. Loosen the alternator V-belt and remove it.
Remove the adjusting strap retaining bolt
from the cylinder block, Fig.5.

(0s90-21-105

Fig.5. Retaining bolt of alternator adjusting
strap.

0930
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8. Remove the alternator and bracket from the
cylinder head {4 bolts), Fig.6.

C0S90 ~21-106

Fig.6. Retafning bolts of alternator bracket.

9. Unscrew and remove the retaining bolt with
the washer and pull off the ¢rankshaft
yibration damper/V-beit pulley using
Special Tool 21-153, Fig.7.

{0590 -21-107

Fig.7. Pull off crankshaft vibration damper/
¥-belt pulley using Special Toel 21-1563.

10. Remove the thrust washer from the crankshaft,
Fig.8 [(C).

NOTE: If the toothed belt is to be used again,
mark the direction in which it runs before
removing it.

Release the toothed belt tensioning pulley
and remove the toothed belt, Fig.8 (A, B).

Fig.8. Toothed belt.
A - Retaining bolt of tensioning pulley
B - Toothed belt
C - Thrust washer

0390
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11. Discannect the plug from the oil pressure
switch, Fig.9.

12. Disconnect the multiplugs from the engine
speed/TDC sensor, knock sensor and
distributor, Fig.10.

Fig.10. Multiplugs.
& - Distributer
B - Knock sensor
€ - Engine speed/TDC sensor

e

£0590-21- 110 &

Fig.10. Multiplugs.

13. Disconnect the coglant hose at the rear from
the cylinder head connecting flange, Fig.ll.

Fig.11. Coolant hose to cylinder head
connecting flange at rear,

0990 -
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14. Disconnect the spark plug connectors from the
spark plugs, unclip the distributor cap and
remove 1t with the HT teads.

15. Remave the cylinder head cover (20 bolts),
Fig.12.

16. Detach the engine breather valve bracket from
the inlet manifold {1 nut}, Fig.13, and
disconnect the hose from the engine breather
valve.

17. Detach the turbocharger @il return hose from
the sump, Fig.1a {A).

Fig.13. Retaining nut of engine breather valve
bracket. ”

18, Disconnect the connecting hose running from
the thermostat housing at the water pump
{1 hose ¢lip), Fig.14 (B},

|
)0
COS90-21-114

Fig.14. A - Turbocharger 0il return hose
B - Coolant hose from thermostat
housing to water pump

19. Remave the épark plugs.

0350
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20. NOTE: The engine must have copled down to
below 45°C before the cylinder head is
remaved.

Unscrew the 10 cylinder head bolts using
Specfal Tool 21-002, Fig.l§.

Remove the cylinder head bolts with the
washers. Lift of the cylinder head
complete with the inlet and exhaust
manifolds and the turbocharger, Fig.16.

Check the flatness or distertion of the cylinder
head

Whenever a cylinder head is removed, the flatness
of the faces mating with the cylinder block and
the cylinder head cover must be checked as
follows:

21. Carefully clean the face mating with the
cylinder head cover. Place a steel straight
edge along the centre line in the
longitudinal direction and check the flatness
o: convex distortion with a feeler gauge,
Fig.17.

NOTE: If the distortion is more than 0,1 mm, the
cylinder head has overheated and cannot be
used again. 1If the distortion is 0,1 mm or
less, check the face mating with the cylinder
block.

0990

.
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CO5%0-21-82

T | @ @,

Fig.15. Cylinder head bolt slackening sequence.

C0590-21-83

Fig.16. Cylinder head suspended and 11fted off.
A - Lifting eyes set at an angle

TI-B7-100

Fig.17. Check flatness of face mating with
cylinder head cover. -
A - Steel straight edge
B - Feeler gauge

September 1990
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22.

Carefully clean the mating face. Using a
100 mm long steel straight edge, check the
flatness in the transverse direction between
the holes for the retaining bolts (5
measuring points}, Fig.18 {A}. Check the
flatness in the tongitudinal direction
between the holes for the retaining bolis

(8 measuring points), Fig.18 {B).

Fig.18. Check flatmess of face mating with
cylinder head.
A - In transverse direction
B - In longitudial direction

NOTE: The maximum permissible deviation is

0,02 mm.

23. Check the flatness or concave distortion in

the longitudinal direction along the centre
1ine, Fig.19.

NOTE: The maximum permissible deviation is

24.

0990

0,08 mm.

1f the maximum deviations of 0,02 and 0,08 mm
are exceeded, the mating face must be
skimmed, removing a maximum of 0,13 mm of
materfal.

The minimum ¢ylinder head height (distance
between the 2 mating faces) must not be Jess
than 138.68 mm. -

Loosen the nut on the oi) cooler inlet union
screw. Remove the engine mounting/connecting
housing bolt, Fig.20.

Engine - 83 US

T-87-101

Fig.18. Check flatness of face mating with
cylinder block. :

Fig.19. Measure distortion in longitudinal
direction.

059021115 +

Fig.20. 0i1 filter/oil cooler connecting housing.
A - Bolt in engine mounting
B - Nut on o011 cooler fnlet union screw

September 1990
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25, Swing the oil filter/oil cooler connecting
housing up. Detach the engine mounting
(4 bolts). Detach the ofl filter/oil
cooler connecting housing {1 nut).
Unscrew the inlet union screw and remove the
@il cooler comptete with the coclant hoses,
Fig.2l.

Fig.2l. 0i1 filter/oil cooler connecting
housing and engine mounting. {0590-21-116
A - Connecting housing swung up
B - Retaining boits of engine

mounting Fig.21. 0i1 filter/ail cooler connecting housing
€ - Nut on 0il cooler inlet union and engine mounting.
screw

26. Unscrew the retaining bolt, remove the
clamping plate and withdraw the distributor,
Fig.22.

Cas99-21-117

Fig.22. Distributor. .
A - Retaining bolt
B - Ciamping plate

27. Remove the oil separator with the Tower
breather hose from the cylinder block/sump,
Fig.23 (A).

28. Remove the oil pressure switch, Fig.23 (B).

Fig.23. A - D1 separator
B - 011 pressure switch

09s0
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29.

30.

3l.

32.

0990

Detach the bracket for the multiptugs of the
knock sensor and the engine speed/TDC sensor
from the power steering pump support

(1 bolt). Detach the power steering pump
support from the cylinder block (1 bolt),
Fig.24 (C).

Fig.24. Knock sensor and engine speed/TDC

sensor,

A - Retaining bolts of cable brackets

B - Retaining nuts of engine speed/
TDC sensor

€ - Retaining bolts of ail pump
mounting support

D -~ Knock sensor

Remove the knock sensor from the cylinder
block, Fig.24 (D}, detach the engine speed/
TDC sensor from the sump, Fig.24 (B). Detach
the cable brackets from the sump, front cover
and cylinder block, Fig.24 (A), and remove
the sensor with the cable.

Remove the water pump V-belt puliey (4 bolts)
and the water pump {3 bolts, 1 bolt with a
spacer sleeve), Fig.25.

Fig.25. Water pump.
A - Retaining balts of V-belt pulley
B - Retaining bolts

Remove the auxiliary shaft toothed belt
pulley (1 bolt), Fig.26.

Engine - 83 US

F
COS90-21-119 7

Fig.24. Knock sensor and engine speed/TDC sensor,

£0590-21-120

Fig.25. Water pump,

€0590-21-121 ' +

Fig.26. Retaining bolt of auxiliary shaft
toothed belt pulley.

September 1990

FORD SIERRA COSWORTH '90: SECTIOM 218-55



@ ENGINE

21 134 8 Engine - 83 US

O (
U I u ) |Ir_-_--: -
e @ o

i '
34. Remove the auxiliary shaft front cover
{3 bolts} and the auxiliary shaft thrust .

plate {2 bolts), Fig.28. i
£05%0-21-122 \- | -

33, Pull off the crankshaft toothed belt pulley
using Special Tool 21-028 A, Fig.27.

Fig.27. Pull off crankshaft toothed belt pulley
using Special Teool 21-028 A.

35. Remove the clutch pressure plate and clutch
disc (6 bolts).

36. Extract the pilot bearing from the crankshaft

C0590-37123 &
using Special Tool 21-036 A, Fig.29.

Fig.28. Auxiliary shaft. _
A - Retaining bolts of cover
B - Retaining bolts of thrust plate

0, e

(0$90-21-130

Fig.29. Extract pilot bearing using
Spectal Tool 21-036 A.
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37. Remove the flywheel {% bolts).

NOTE: Mark the position of the crankshaft in
relation to the flywheel before removing it
as the retaining bolts are arranged

symmetrically, Fig.30.

38. Remove the sump (21 bolts), Fig.3l.

39. Remove the crankshaft front cover (3 bolts),

Fig.32.

0990

Engine ~ 83 US

\..

C0590-21-124 h

Fig.30. Mark showing position of flywheel on
crankshaft.

C0S90-21-125

Fig.31. Retaining bolts of sump.
A - Right-hand side
B - Left-hand side

£0590-21-126

Fig.32. Retaining bolts of crankshaft front
cover. '
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40. Remove the oil pump complete with the intake
pipe and 011 pipes using Special Tool
21-012 (3 bolts), Fig.33.

41, Extract the oil pump driving shaft, Fig.34.

Fig.33. Remove oil pump using Special Tool
21-012.

42. Unscrew the big-end bearing caps and remove
them with the bearing shells, Fig.35 {A).

NOTE: Check the markings on the bearing shells
and mark the big-end bearing caps and the
associated bearing shells.

43. Lift out the pistons and connecting rods.

44, Remove the main bearing caps from the
cylinder block, Fig.35 {B). Remaove the
crankshaft with the bearing shells and remove
the crankshaft rear oil seal.

NOE: Mark the bearing shells to ensure ‘they are
refitted correctly.

(05%0-21-129

Fig.35. A ~ Big-end bearing caps
B - Main bearing caps

0890
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Reassemble

NOTE: When reassembling, tighten the nuts and

bolts as specified in Technical Data.

Parts that can be used again should be
c¢leaned thoroughly before refitment. This is
particularly true of the cylinder block with
its corners, angles and holes. Remove all
the blanking plugs and covers as appropriate
and clean their seats using suitable cleaning
agents and tools (brushes, scrapers). In
particular, the oilways, e.g. of the cylinder
block, cylinder head, etc., must be free of
dirt and swarf. If press-fit blanking covers
and water plugs or cther seals are remaved,
these must always be renewed.

NOTE: When reassembling the engine, oil the

45,

0990

thread and the underside of the head of the
following boits:

Main bearings bolts
Big-end bearing bolts
Flywheel bolts
Cylinder head bolts

Measure the clearance of the pistons in the cylinder bores

Engine - 83 US

Fit the cylinder block with new pistons of the appropriate standard class

a) Fit the main bearing c¢aps without the bearing shells and tighten them down to the specified
torque.

b) Swivel the old cylinder block through 180° and measure the cylinder bores using a conventional
gauge.

c} If the measured cylinder bore diameter is too much for the class of piston, overhaul or change
the cylinder block.
for the cylinder,
The specified piston-to-bore clearance applies to unused pistons.
clearance is greater due to distortion.

With used pistons the

September 1990
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46. Measure the clearance of the crankshaft main bearings

The use of "PLASTIGAGE" (type PG-1) eliminates the need to measure the bearings (even with
undersize crankshafts) and makes selection of the required bearing shells much easier.

"PLASTIGAGE" is the brand name of a precisely caiibrated plastic thread, Fig.36 {A).

West German Supplier: U.K. Supplier:
K.H. Ern/Motorenteile GmbH Replacement Service Limited
Yinckeweg 16 30 Euston Street
D-4100 Duisburg 13 (Ruhrort) Freemans Industrial Estate
Leicester
LE2 75T

a} The bearing must be dry and clean.

b) The crankshaft must not be turned during
the measuring operation.

¢} The measuring point should be right next
to the respective dead centre position.

d} Do not hammer the bearing caps down.

Lay a length of "PLASTIGAGE" along the

crankshaft main bearing journal across the

bearing. Fit the main bearing cap dry with

the bearing shell and tighten it down to the

specified torque. The plastic thread is

compressed to a greater or lesser degree

depending on the bearing clearance. Remove -
the bearing cap again. |

Check the width of the squashed plastic
thread against the scale printed on the
"PLASTIGAGE" pack. The measurment
?urrg?ponds to the bearing clearance, Fig.36
8, Cl.

Always make sure that the bolts used to
secure the crankshaft bearings are in good

condition. Do not tighten them beyond the
specified torque.

Measure each main bearing one at a time,
without the remaining bearing caps being
fitted.

\
SRS—21-39

Overhaul the main bearing journals and renew
the bearing shells as necessary.
Fig.36. Measuring bearing c¢learance.
A - Calibrated plastic thread
B -~ Squashed plastic thread

C - Measuring scale
0990
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Crankshaft Main Bearing Journals

The crankshaft main bearing journals are
unmarked.

NOTE: Only standard crankshafts are fitted
in production. 0,25 and 0,5 mm oversize
crankshafts are available for service
(see Parts Microfiche).

Crankshaft Big-End Bearing Journals

The crankshaft big-end bearing journals are
unmarked.

COS—21-33 4

NOTE: The grooved bearing shelis go in the
cylinder block and the smooth bearing shells
in the bearing caps. Fig.37. Crankshaft paint marks (eliminated).

A - Undersize main bearing journals
B - Undersize big-end bearing journals

Bearing shells

$tandard main and big-end bearings shells have no

paint marks. Bearing shells for understze

crankshafts have appropriate inscriptions on the :
back {see Parts Microfiche) and, in the case of

production repafr sizes, paint marks, with the

exception of the pure service main and big-end

bearing shells {0,5/0,75 and 1,0 mm undersize e
crankshaft journals), Fig.38.

When selecting new bearing shells, always check
they are the right ones by referring to the Parts
Microfiche and measure them.

Bearing journals and bores and bearing sheltls
must be measured one at a time to remain within
the 1imits of the specified bearing clearance
(see Technical Data}.

L21-239 K

Fig.38. Bearing shell paint marks (production
repair size). :

0990
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47. Fit the cylinder block main bearing shells
dry then lubricate them with engine oil,

48, Fit the crankshaft.

NOTE: Fit the thrust half rings of the guide
bearing the right way round, i.e. with the
copper-coloured side facing outwards.

49. 011 the bearing shelis and fit the main
bearing caps.

NOTE: First coat the seating face and the sides

of the rear main bearing cap with seaier {see

Technical Data), Fig.39.

HOTE: Q11 the thread and the underside of the
head of all the bearing cap bolts.

50. Check the crankshaft end float (see Technical

Data}, using an ordinary dial indicator,
Fig.40, and rectify as necessary with
thrust half rings or flanged bearing shells
{see Parts Microfiche).

0590

SR5-21-47

C0s90-21-13

Engine - 83 US

Fig.39. Coat seating face and sides of rear

main bearing cap with sealer.

Fig.40. Check c¢rankshaft end flpat.
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5i. Remove the piston rings from the pistons and
place back in the corresponding bores to
check the piston ring gaps, Fig.4l.

Before fitting the pistons, check the piston
ring gaps. The indicated figures (see
Technical Data) are for the gauge ring used
in production and may be exceeded by 0,15 mm
when measured in the cylinder.

52. Fit the piston rings offset on the pistons
using a conventional piston ring installer.

The piston ring gaps should be positioned as
shown in Fig.42,

TR 21-234
NOTE: The first and the second piston rings are
marked "TOP".

Fig.41. Check piston ring gaps.

£3. Compress the piston rings using a
conventional tool (piston ring compressar).
Press the pistons into the cylinders using
the handle of a hammer, guiding the connecting
rods onto the big-end bearing journals with
the other hand.

NOTE: The pistons must be fitted with the front
mark (arrow) pointing towards the front of
the vehicle. Use a plastic guide fork to
avoid damaging the big-end bearing journals.

4. Fit the big-end bearing shells and measure
the clearances using "PLASTIGAGE" as C0S -21 -85 4
described in sub-opertion 46. Change the
bearing sheils if necessary.

Fig.42. Position of piston ring gaps.

55. Fit the big-end bearing caps complete with
0il bearing shells., Qi1 the thread and the
contact face of the hig-end bearing bolts and
tighten them to the specified torque.

Check that the connecting rods have h
sufficient axial movement on the bearing
journal (at least 0,1 mm).

56. Lubricate the seating 1ip of the new rear (/
radial oil seal with ¢il. Place the oil seal
{with the closed side facing upwards} on a
solid surface. Place Special Tool 21-011 D
over the seal and press the retainring ring
down by hand as far as it will go.

Apply the Special Tool with the oil seal to
the engine and draw the oil seal in uniformly
as far as the stop using 2 flywheel

retaining bolts.

SR5-21-93N

Fig.43. Draw in radial ofl seal using Special
Tool 21-001 D.

0930
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57. insert the oil pump driving shaft with the
short side towards the oil pump, Fig.44.

58. Fit the oil pump complete with the intake
pipe and the oil pipes using Special Tool
21-012 (3 bolts), Fig.45.

KOTE: When using an overhauled or a new oil
pump, this must be filled with engine oil and
turned over by hand before it is fitted.

NOTE: Turn the crankshaft through 360° by hand
and check that the oil spray pipe is clear of i
the crankshaft. £0590-21-156 ~

+
Fig.d4. 011 pump driving shaft.
_ ’éb
59. Remove the radfal oil seal from the A1
crankshaft front cover and discard. ATA
mg,h_“f
a ."\ 1(
G
(0390 -21-127 +
Fig.45. Fit oi1 pump using Special Tool
60, Fit the crankshaft front cover and tighten 21-012.
the bolts to the specified torque {see
Technical Data for sealer).
NOTE: The mating surfaces of the front cover and
sump flange must be smooth.
C0590-21-126 4.

Fig.46. Retaining bolts of crankshaft front
cover,

03990
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62. Lubricate the crankshaft journal and the
sealing 11p of the new front cover oit seal
with clean engine oil.

Draw in the new front cover oil seal using
Spacial Too) 21-009 B and the bolt and washer
of the crankshaft ¥-belt pulley, Fig.47.

63. Fit the auxiliary shaft with the thrust
plate, Fig.48 {B}).

Fitg.48. Auxiliary shaft.
A - Draw 1n radial ofl seal using
Special Tool 21-009 B
B - Thrust plate

64. Remmove the radfal ofl seal from the auxiliary
shaft front cover and discard.

65. Fit the auxiliary shaft front cover loosely
and install a new radial oil seal using
Special Tool 21-009 B. Do this using a
Tonger bolt (than the original bolt) with the
original washer. '

Tighten the front cover retaining bolts.

66. Smear the ends of the rubber seals with
sealer (see Technical Data) and insert them
in the slot in the rear main bearing cap and
the frent cover, Fig.49.

Smear the cylinder block mating face with

sealer at the centact point with the front
cover.

Siide the sump gasket under the cut out in
the rubber seal.

67. Coat the sump mating face with sealer s
(see Technical Data). Locate the sump and
the cable clip of the engine speed/TDC
sensor in position. Screw in the bolts
and tighten them to the specified torque.

0990

Engine - 83 US

CQs96-21-132

Fig.47. Fit front cover radial oll seal.
A - Special Tool 21-009 B
B - Contact point of front cover and sump

£0%90-21-133 +

Fig.48. Auxiliary shaft.

Fig.49. Smear ends of rubber seal of rear main
bearing with seaier.
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68.

Fit the flywheel in the marked position,
Fig.50 (B).

NOTE: Use new bolts.

69.

70,

7.

12.

73.

74.

0990

Fit the pilot bearing using Special Tool
21-044 A, Fig.50 (A},

Fit the clutch pressure plate and clutch
disc, centering the clutch disc using Special
Tool 21-044 A.

Fit the auxiliary shaft toothed beit pulley,
Fig.51 {A).

Fit the crankshaft toothed belt pulley with
the chamfered side facing the engine,
Fig.51 (B).

Fit the water pump (3 bolts, 1 with a spacer
sleeve), Fig.52 (B).

Fit the water pump ¥-belt pulley {4 boits},
Fig.52 (A}. )

Engine - 83 US

(0590-21-134/ ~ N 4

Fig.50. A - Fit piiot bearing using Special
Tool 21-044 A
B - Marking

{0590-21-135 '

Fig.51. Toothed belt pulleys.
A - Auxiliary shaft
8 - Crankshaft

C0550-21-1290

Fig.52. Water pump.
A - Retaining bolt of VY-belt pulley
B - Retaining bolts
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75. Locate the wiring of the knock sensor and the
engine speed/TDC sensor in position. Screw
the knock sensor into the cylinder block and
fit the engine speed/TDC sensor to the sump,
Fig.53 (B, C). Fit the cable bhrackets to the
sump, front cover and cylinder block,

Fig.53 (A).

Fig.53. Knock sensor and engine speed/TOC
SERsor.
A - Retaining bolts of cable brackets
B - Retaiming nuts of engine speed/
TDC sensor
C - Knock sensor

76. Fit the o1l pressure switch, Fig.54 (B).
Fit the o1l separator with the lower breather
hose to the cylinder block/sump, Fig.54 (A}.

77. Fit the distributor in conjunction with
Special Tool 21-152 and align it roughly as
shown ir Fig.55,

Fit the clamping plate and the retaining bolt
but do not tighten.

0990

Engine - 83 US

{0590-21-144

Fig.53. Knock sensor. and engine speed/TDC sensor.

Fig.54. A - 011 separator
B - 011 prassure switch

Fig.55. Distributor fitted.
A - Special Tool 21-152
8 - Multiplug connector aligned.
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78. Fit the 011 cooler complete with the
coolant hoses (1 inlet union screw),
Fig.56 {C).

Fig.56. 0i1 filter/oil cooler connecting
housing and engine mounting.
A - Connecting housing swung up
B - Retaining bolts of engine
mounting
€ - Nut on oil cooler inlet union
screw

C0S90-21-116
79. Fit the oil filter/oil cooler connecting
housing on the oil cooler fnlet union screw
in the nut and swing it up, Fig.56 (A). Fig.56. 0i1 filter/oil cooler connecting
housing and engine mounting.

Fit the engine mounting to the cylinder block
(4 bolts}, Fig.56 (B).

Fit the connecting housing to the engine
mounting {1 bolt), Fig.57 [A}.

Tighten the nut on the oil copler inlet
union screw, Fig.57 (B).

BC. Fit the of] filter (after it makes contact

tighten a further half to three-guarters of
a turn.

NOTE: Lubricate the rubber seal with oil. (0590-21-115

Fig.57. 0i1 filter/oil cooler connecting housing.
A - Bolt in engine’mounting
B - Nut on o1l cooler inlet union screw

8l. Screw in the cylinder head locating studs,
Special Tool 21-128, into the tapped holes
in the cy¥inder head, Fig.58.

Fig.58. Cylinder head locating studs inserted.

0990
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82.

83.

Make sure that the mating faces of the

cytinder block and cylinder head and the new
gasket are clean. Place the cylinder head
gasket on the cylinder block (marked
TOP/OBEN").

Fit the cylinder head complete with the inlet
and exhaust manifolds and turbocharger and
connect the thermostat housing/water pump
connecting hase at the same time.

NOTE: Before Inserting the cylinder head bolts,

84.

lubricate the U-shaped washers, the thread
and the underside of the head of the bolts
with engine oil.

Insert the bolts and screw them in finger
tight. \Unscrew the Tocating studs and
insert the remaining bolts.

Tighten the cylinder head bolts to the
specified torque in 2 stages (see Technical
Data) in the indicated sequence, Fig.59.

Turn the cylinder head bolts 180° + 10°
more 1n the same sequence using Special
Tool 21-002 and a proprietary angle gauge,
and note the tightening torque obtained.

NOTE: A tightening torque of less than 115 Nm 1s

a5,

86.

87‘

88.

not acceptable and bolts with a torgue below

"this figure must be changed. W¥hen all the

bolts have been tightened, check that no bolt
can be turned any more applying a torque of
110 Hm.

Fit the spark plugs and tighten them to the
specified torque.

Secure the thermostat housing/water pump
connecting hose, Fig.60.

Connect the turbocharger o0l return hose to
the sump.

Fit the engine breather valve bracket to the
inlet manifold and connect the hose to the
engine breather valve, Fig.6l.

0990
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{0550~21-138

Fig.60. Coolant hose from thermostat housing to
water pump’fitted.

(05%0-21-113

Fig.61. Retaining nut of engine breather valve
bracket.
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89. Fit the cylinder head cover {20 bolts},
Fig.62.

80. Connect the coolant hose to the cylinder head
connecting flange at the rear, Fig.63.

91. Connect the muttiplugs of the engine
speed/TDC sensor, knock sensor and
distributor, Fig.64.

92. Connect the plug to the oil pressure switch.

0990

Engine - 83 US

R
=-s;:3:m"_'
(0590-21-112 ﬁl
Fig.62. Retaining bolts of cylinder head cover.
.
Fig.63. Coolant hose to cylinder head connecting
flange at rear.

Fig.64. Multiplugs.
A - Distributor .
B - Engine speed/TDC sensor —
C - Knock sensor
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93, Fit

and tension the toothed belt:

e Align the crankshaft and the 2 camshafts
on the TDC marks, Fig.65 (A, D}.

NOTE:
th

Fit the toothed belt and turn the
tensioning pulley towards the toothed belt
in a clockwise direction by hand and

tighten the retaining nut of the tensioning

puliey, Fig.65 {B}.

Khen using the original toothed belt, note
e direction in which 1t runs.

Remove Special Tool 2]-152 from the
distributor and tighten the distributor

clamping bolt, Fig.65 (C).

Fig.65%. Toothed belt fitted.

A - TOC position on camshaft toothed

belt pulleys
B - Tensioning pulley
£ - Special Tool 21-152
D - TDC positon of cranshaft

¢ Fit the thrust washer on the crankshaft
with the curved side facing inwards and
fit the crankshaft vibration damper/

¥-belt pulley, Fig.66.

Turn the engine 2 revolutions in the

position.

NOTE: Do not turn it beyond the TOC position.

¢ Check the toothed beit tension using

Special Tool 21-113 on the lengest span,

Turn the tensioningipulley ?0
cation {see

Tighten the retaining

Fig.67.
adjust the tension to spect

Technical Datal.
nut of the tensfoning pulley.

operation if necessary.

0990

normal direction of rotation and then turn
it back 1 complete revolution to the TDC

Re-check the toothed belt tensign and the
TDC positions and repeat the tensioning

C0S50-21-140

Fig.65. Toothed belt fitted.

{0590-21-141

Fig.66. A - Crankshaft vibration damper/¥-belt

puliey

B - Thrust washer

SRRt

P
mrfrff.ffrmm.fﬂ(lf'

Fig.67. Check toothed belt tension using
Special Tool 21-113,
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94. Turn the crankshaft until a tooth on the
¥-belt pulley Tines up with the sensor. Set

the distance between the sensor and the tooth

to 0,6 to 1,0 mm, Fig.68.

95. Fit the rotor arm. Fit the distributor cap
with the HT leads, route the HT leads and
connecting them to the spark plugs.

96. Fit the atternator and bracket to the
cy¥linder block, Fig.69.

97, Fit the alternator adjusting strap to the
cylinder block. Fit the ¥-belt and tension
it {see Technical Data}, Fig.70.

0990

Engine - B3 US

(0S50-21-143

Fig.68. Engine speed/TDC sensor setting.
X =0,6 to 1,0 mm

(0590 -21-105

Fig.70. Retaining bolt of alternator adjusting
strap. '
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88.

99.

100.

101.

lo0z.

103.

0990

Fit the toothed belt cover, Fig.7l.

Fit the bracket of the ¢il dipstick tube and
insert the oil dipstick.

Fit the power steering pump mounting
carrier, Fig.72 {A), with the 2 hexagon

socket head cap screws, Fig.72 (D}. Press

the carrier to the rear while tightening
the screws. Tighten the screws to the
specified torque.

Fig.72. Pawer steering pump mounting carrier
and carrier support
{Cosworth '86/'88 shown).
A - Mounting carrier
Carrier support
Clip of engine speed/TDC sensor
Hexagon socket head cap screws
Hoxagon bolts
Hexagon socket head cap screws
Mating face

DTMMmoac T

Fit the power steering pump carrier support,
Fig.72.

¢ Smear the mating face (G) under the
carrier support with sealer (see
Technical Data). Do not use a paper
gasket,

¢ Locate the carrier support (B} together
with the bracket for the multiplugs of
the knock sensor and the engine speed/TOC
sensor in posftion and screw In the 2
hexagon belts (E} finger tight.

s« Insert the hexagon socket head cap screw
(F} to connect the carrier and support.

¢ Tighten the 2 hexagon bolts {E} unti}
Just tight.

¢ Tighten the hexagon socket head cap screw
(F) to the specified torque.

o Torque the hexagon bolts {E) to the
specified torque.

Fit the power steering pump and bracket,
Fig.73.

Fit the V-belt of the power steering pump
and tension it {see Technical Data).

C0S90-21-104

SRS-21-127N H

{0S90-21-157

Engine - 83 US

Fig.71. Retaining bolts of toothed belt cover.

Fig.72. Power steering pump mounting carrier and

carrier support (Cosworth '86/'88 shown).

)

Fig.73. Retaining bolts of power steering pump.
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" 104. Remove the engine from the assembly stand,
Fig.74 (B).

105. Secure the engine mounting with the 3 bolts,
Fig.74 (A},

106. Fit the front axle assembly and brackets to
the sump/cylinder block, Fig.75.

NOTE: Use a new '0'-ring.

107. Fit the oil drain plug with a new seal.
Fil1l up with engine oil (see Technical Data
for quantity and specification).

0990

Engine - 83 US

COS90-21-102

Fig.74. A - Retaining bolts of engine mounting
B - Engine on assembly stand

Ly

gl
cos90-21-101 ik

Fig.75. Front axle assembly.
A - Front bracket -
B - Rear bracket
C - Retaining balt of bracket/engine
mounting
D - Retaining bolts of front axle assembly
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SPECIAL SERVICE TOOLS REQUIRED:

Socket wrench . . . s 21-002
Toothed belt tension test gauge 21-113
Cylinder head locating studs .. 21-128
Fuel pipe disconnector .. 23-027 A

NOTE: The engine must be allowed to cool
compietely before removing the cylinder head
with the torbocharger and intet manifold.

To Remove
1. Disconnect the battery earth cable.
2. Raise the vehicle.

3. Detach the engine cover from the side members
and the front axle/engine crossmember on the
left and right~-hand sides {6 bolts), Fig.l.
Remove the cover.

4. Place a clean collecting tray under the
radfator. Disconnect the lower right-hand
side coolant hose from the radiator, Fig.2,
and drain off the coolant.

6. Lower the vehicle to the ground.

6. Unclip the multiplug of the HEGO sensor
from the turbocharger heat shield and
disconnect it, Fig.3 (B}.

7. Detach the turbocharger heat shield with the
bracket from the bulkhead {1 bolt) and from
the bracket on the fender (] nut). Pull the
heat shield out of the Tower clips and remave
it, Fig.3 (A, C, D).

Fig.3. Turbocharger heat shield.
A - Retaining bolt
B - Multiptug of HEGD sensor
C - Heat shield ¢lips
0 - Retaining nut

0990
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(0590 -21-1

Fig.l. Retaining bolts of lower engine cover.

£0590-21-41

Fig.2. Lower coolant hose on radiator.

(0590-21-4

Fig.3. Turbocharger heat shield.
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8. Remove the air clieaner cover with the air
hoses, Fig.4:

10.

G990

Disconnect the air pipe to the engine
breather valve at the connecting hose and
unclip it from the radiator grille panel.
Disconnect the air pipe from the air
cleaner cover at the solenofd control
valve.

Disconnect the intake air hose from the
turbocharger.

Disconnect the air hose from the by-pass
valve at the intercooler.

Disconnect the vacuum pipe from the by-
pass valve at the inlet manifold plenum
chamber and unclip 1t from the radiator
grille panel.

Unclip the air cleaner cover (5 clips) and
remove it with the air hoses/pipes.

Remove the air cleaner element from the
air ¢leaner casing,

Fig.4. Air cleaner cover with air

hoses/pipes.

A - Alr cleaner cover

- To engine breather valve

- To turbocharger

-~ From solenoid control valve

~ Connecting hose of engine
breather valve air pipe

- By-pass valve to Intercooler

- Clips

- Yacuum pipe from by-pass valve
to inlet manifold plenum chamber

- Connection of vacuum pipe from
by-pass valve

. ToM MoOwm

« Remove the solenoid control valve from the

intercogler:

Disconnect the solenoid control valve
vacuum pipe frem the turbocharger
diaphragm unit, Fig.6 (A}, and from the
turbarchrger compressor housing,

Fig.6 (B).

Disconnect the solencid control valve
muitiplug, Fig.6 {E).

Remove the solenoid control valve
retaining screws Fig.6 (D, F), and remove
it with the vacuum pipes.

Fig.6. Solenoid control valve and

turbocharger lower air hose.

A - Vacuum pipe to diaphragm unit
Vacuum pipe to compressor housing
Turbocharger lower air hose
Solenoid control valve

Multiplug-

Retaining -screws

mmoam
T

Disconnect the lTower air hose from the
turbocharger, Fig.6 {C}.

£0s%0-21-5

Engine - 83 US

/e \ -«J /“;m ﬂﬁ

Fig.4. Air cleaner cover with air hoses/pipes.

[0S%0-21-6

4

Fig.5. Afr cleaner cover and air hoses/pipes
removed. '

_

oS 90 -21-7

Fig.6. Solenoid control valve and Tower air hose.
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il. Disconnect the coolant hose to the degas
tank from the turbocharger connector,
Fig.7, withdraw it from the engine Tifting
eye and place it to one side.

12. Unclip the throttle cable from the throttle
linkage (1 clip). Compress the 2 sprung lugs
of the retafning clip using pliers and detach
the throttle cable from the bracket, Fig.8.

Fig.8. Detach throttle cable.
A - Throttle cable
B - Throttle linkage clip
C - Retaining clip

13. Oisconnect the air hose from the intercocler
to the throttle housing, Fig.9.

0990
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{os90-21-8

Fig.7. Coolant hose to degas tank.

os90-21-%

Fig.9. Air hose from fntercooler to throttle
housing.
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14. Disconnect the coolant hose from the
thermostat housing and dismantle and remove
the coolant hase to the lower right-hand side
of the radiator, Fig.l0.

£0$90-21-12 S

Fig.10. Coolant hoses on thermostat housing.
A ~ To lower right-hand side of radiator
B - To upper left-hand side of radiator

15. Release the upper hose c¢lip on the coolant
hose between the thermostat housing and the
water pump, Fig.l} (A).

Fig.l1t. Hose ¢lips on coolant hase and oil
return hose.

A - Upper hese clip on coolant hgse
between thermostat housing and
water pump

B - Hose clip on turbocharger oil
return hose

(6590 -23-70 Hi

Fig.1l. Hose clips on coalant hose and ofl
16. Move the hose clip of the turbocharger oil return hose.
return hose down on the hose, Fig.il (B),

‘
17. Disconenct the upper coglant hose from the b,

heater radiator, Fig.12.

COs590-21-M

Fig.12. Upper coolant hose to heater radiator.

0990
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18. Disconnect the 3 engine wiring loom
mul tiplugs, Fig.13.

Cos90-21-72
19. Disconnect the distributor multiplug.

Fig.13. Engine wiring loom multiplugs.
Disconnect the multiplugs of the knock sensar
and the engine speed/TDC sensor, Fig.l14.
\h—.-/

(U

@«

(s

Fig.l4. Multiplugs on distributor. \
A - Distributor :
B - Knock sensor

¢ - Engine speed/TDC sensor

(

=@

20. Disconnect the plug from the oil pressure
switch, Fig.15.

CO590-21-T%

Fig.15. 01l pressure switch plug.

(shown with engine removed)
0980
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21. Discennect the fuel pipes:

s Insert the steel wire.ends of Special Tool
23-027 A in the openings in the pipe
coupling and press in. Pull on the other
part of the fuel feed pipe, Fig.16. and
separate the coupling.

¢ Disconnect the fuel return pipe Fig.l7, as
described for the feed pipe.

Fig.16. Fuel feed pipe.
A - Disconnect using Special Tool
23-027 A
B - Special Tool inserted
{fuel pipe shown disconnected)

22. Remove the oil dipstick and detach the
bracket of the ofl1 dipstick tube from the
cylinder head (1 bolts), Fig.18 {A, C)

23. Disconnect the coolant hose to the o0l cooler
from the cylinder head, Fig.18 (B).

0990

Engine - 83 US

~16

Fig.17. Disconnect the fuel feed pipe using
Special Tool 23-017 A.

5WRTL{\ \

Fig.18. A - Bracket of oil dipstick tube
B - Conlant hose to oil cooler
C - 011 dipstick

September 1990
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24. Unscrew the self-lecking nut on the throttle
housing vibration damper, Fig.19. Release
and unscrew the nut on the engine mounting
(on the left-hand side).

F1g.19. Throttle housing vibration damper.
A - Engine mounting nut
B - Self-locking nut with spring
washers

25. DBisconnect the carbon canister vacuum hose
from the T-piece, Fig.20.

=2 i
C0S90-21-76

Fig.20. Yacuum hose to carbon canister,

26. Disconnect the front exhaust pipe from the
turbocharger {3 nuts}, Fig.2l.

Nt
05%0-21-18

Fig.2l. Retaining nuts on front exhaust pipe.

0940
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Z27. Remgve the toothed belt cover from the
cylinder head/block {3 Torx socket head bolts
with washers, 1 hexagon boit with a spacer
sleeve), Fig.22. .

T

(0S90-21-77

Fig.22. Retaining bolts of toothed belt cover.
(inset shows detail from below)

28. Turn the crankshaft in the normal directien = .
of rotation using a proprietary socket wrench S — _._'A=h‘ éya$3ﬁ;;§?$= ‘m\
until the 2 camshaft toothed belt pulleys BT \ PG 1rﬂr‘““ﬁmb§3?’
line up on the TDC mark, Fig.23.

C05%0-21-78 ’#

Fig.23. Camshaft toothed belt pulieys Vined
up to TDC marks. >

29. Hold the eccentric and release the lock nut.

Turn the eccentric and slacken the toothed
belt, Fig.24. Remove the toothed belt.
NOTE: Mark the direction in which the toothed
belt runs.
~, .
C0590-21-719
Fig.24. Toothed belt tensioning pulley.
A - Tensioning pulley :
B - Eccentric
- Locknut
0990
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30. Disconnect the spark plug connectors from the
spark plugs and remove the spark plugs.
Disconnect the ignition coil lead from the
distributor cap. Pull the HT leads with the
rubber guide downwards out of the HT lead
bracket and remove the distributor cap and
rotor arm, Fig.25.

Fig.25. Distributor and leads.
A - Bracket for HT leads with rubber
guide
B - Ignition coil lead
€ - Distributor cap

< |

c0s90-21-92 1 4 I

Fig.25. Distributor and leads.

31. Remove the cylinder head cover from the
cylinder head [20 hexagen socket head bolts),
Fig.26.

l»eﬂ\

Fig.26. Retaining bolts of cylinder head cover.

G990
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32. Loosen the bolts of the engine 1ifting eyes,
angle the engine 1ifting eyes towards the
centre of the cylinder head and tighten
the bolts again, Fig.28 (A).

Fig.27. Cylinder head bolt loosening sequence.

33. Unscrew the 10 cylinder head bolts in the
indicated loosening sequence using Special
Teol 21-002, and remove them, Fig.27.

NOTE: The engine must be allowed to cool to below
45°C before the cylinder head bolts are
undone .

34, Attach the hooks on the chain to the engine
lifting eyes. L{ift the cylinder head
complete with the turbocharger and inlet
manifold off the cyiinder block using a
hoist, Fig.28, disconnect the oil pipe from
the turbocharger oil return hose, the
thermostat housing conmector from the coolant
hose and the hose from the oil separator.

(6590-21-83 4

F1g.28. Cylinder head suspended and lifted
clear.

A - Lifting eyes angled
09%0
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Check the flatness or distortion of the
cylinder head
Whenever & cylinder head is removed, the flatness

of the faces mating with the cylinder block and
cylinder head cover must be checked as follows:

35. Carefully clean the face mating with the
cylinder head cover. Place a steel straight
edge along the centre 1ine in the

Yongitudinal direction and check the flatness

or convex distortion with a feeler gauge,
Fig.29.

NOTE: If the distortion is more than 0,1 mm, the
cylinder head has overheated and cannot be
used again,

If the distortion is 0,1 mm or less, check
the face mating with the cylinder block.

36. Carefully c¢lean the mating face. With a
100 mm tong steel straight edge, check the
flatness in the transverse direction between
the holes for the retaining bolts {5 points),
F1g.39 (A}. Check the flatness in the
Tongftudinal direction between the holes for
the retaining bolts (8 points), Fig9.30 (B).

NOTE: The maximum permissible deviation is
0,02 mm.

37. Check the flatness or concave distortion in
the 1on$1tud1na1 direction along the centre
11ne, Fig.31.

NOTE: The maximum permissible deviation is
0,08 mm.

If the maximem figures of 0,02 mm and 0,08 mm
are exceeded, the mating face must be
skimmed, removing a maximum of 0,13 mm of
material.

The minimum cylinder head height ({distance

between the 2 mating faces) must not be less
than 138.68 rm. "

0990

Engire - 83 US

TI-87-100

Fig.29. Check flatness of face mating with
cylinder head cover.
A - Steel straight edge
8 - Feeler gauge

Ti-87-101 ACM

Fig.30. Check flatness of face mating with
cylinder block.
A - In transverse direction
B - In longitudinal direction

Fig.3i. Measure distortion in longitudinal

direction.
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Ta Install

KOTE: When installing, tighten the nuts and bolts

38.

39,

as specified as in Technical Data.

Make sure that the mating faces of the
cylinder head/block and the new gasket are
clean.

Screw the locating studs, Special Tool
21-128, onto the tapped heles for the
cylinder head bolts and fit the cylinder head
gasket, Fig.32 (A, B).

Lift the cylinder head using a hoist and
Tower it onto the cylinder block, guiding the
Tocating studs fnto the corresponding holes
in the cylinder head.

NOTE: Guide the supporting bracket of the

40.

0990

throttle housing vibration damper ento the
engine meunting stud, Connect the
turbocharger oil return hose to the ofil pipe
and secure it with the hose clip. Connect
the coalant hose running to the water pump to
the connector on the thermestat housing and
secure it with the hose clip. Connnect the
engine breather hose to the oil separator
connector, Fig.32 (C, D, E, F).

Disconnect the hooks on the chain from the
cylinder head 1ifting eyes and remove the
hoist. Straighten the 1ifting eyes and
secure them.

Engine - 83 1S

Fig.32. Cylinder head removed.

A

Mmoot

- Special Tool 2I-128

Cylinder head gasket

011 separator connector
Engine mounting stud

- Coolant hose to water pump
Turbocharger oil return hose
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41. Fit new cylinder head bolts and tighten
finger tight, unscrew the locating studs and
fit the last 2 cylinder head bolts.

NOTE: Before fitting the cylinder head bolts,
lubricate the U-shaped washers and the

underside of the head and thread of the bolts
with engine oil.

42. Tighten the cylinder head bolts in the
specified sequence using Special Tool
21-002 (see Technical Data}, Fig.33.

43. Then turn the cylinder head bolts through a
further 180" + 10° in the same sequence using
Special Tool Z1-002 and a proprietary angle
gauge and note the tightening torque
obtained, Fig.34.

NOTE: A tightening torque of less than 115 Nm is
not acceptable and bolts with a torque below
this figure must be changed. When all the
bolts have been tightened, check that no bolt
can be turned any further applying a torque
of 110 Nm.

Fig.34. Tighten cylinder head boits further.
A - Torque wrench
B - Proprietary angle gauge
€ - Special Tool 21-002

44. Check that the crankshaft vibration damper/
¥-belt pulley 1s in the TDC position, Fig.35.

Fig.3%. Crankshaft vibration damper/v-belt
puiley in TOC position.
A - Tooth on cylinder block
B8 - Notch in V-belt pulley
C - Cam on VY-belt pulley

0930
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{0590-21-85

Fig.33. Cylinder head bolt tightening sequence.

(0S90 - 21-86

Fig.34. Tighten cylinder head bolts further.

05 90-21-88

Fig.35. Crankshaft vibration damper/V-belt pulley
TDC position. '
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45. Turn the 2 camshaft toothed belt pulleys to
the TDC positien, Fig.36.

’“%’

¢ i
46. Working in an anti-clockwise direction, fit QWWW
the toothed belt starting at the distributor ;
shaft. . @ O ' @
- /

ROTE: Note the direction in which the toothed

0590-21-89 b

Fig.36. Camshaft toothed belt pulleys in TDC
positian,

47. Adjust the toothed belt tension as follows:

8 Turn the toothed belt tensioning pulley in
a clockwise direction towards the toothed
belt by hand and tighten the toothed belt
tensioning puliey Tock nut.

¢ Turn the engine several revolutions in the
normal direction of rotation then.turn it
back 1 complete revolution to the TOC
position.

NOTE: Do not turn it beyond the TDC position.

Check the toothed belt tension by appiying
Special Tool 21-113 to the Tongest span of
the toothed belt, Fig.37.

If necessary, adjust the toothed belt

tensioning pulley until the specified tension
is obtained (see Technical Datal.

Re~check the toothed belt tension and the TDC

posttions and repeat the tensioning operation
if necessary.

(0s9a-21-90 f)
Fig.37. Tension toothed belt.

A - Special Tool 21-113
B - Toothed belt tensioning pulley

0990
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48, Place the cylinder head cover gasket on the

cylinder head and the 2 rubber seals on the
front camshaft bearing caps, Fig.38.

NOTE: Coat the ends of the rubber seals with

49,

50‘

51.

sealer (see Technical Data}.

Fit the cylinder head cover, screw in the 20
hexagon socket head balts and tighten them.

Fit the spark plugs and tighten them to the
specified torque. Fit the rotor arm in the
distributor., Fit the distributor cap with
the HT leads and connect the ignition coil
lead to the connection on the distributor
cap. Run the HT leads from below between the
inlet manifold and cylinder head, insert the
rubber guide {n the bracket and connect the
;gar;gp]ug connectors to the spark plugs,

g. .

Fig.39. Distributor and leads.
A - Bracket for HT leads with rubber
guide
B - Ignition coil lead
C - Distributor cap

Fit the toothed belt cover to the cylinder
head/block, Fig.40.

0990

C05%0-21-93

Engine - 83 US

Fig.38, A - Rubber seals
B - Cylinder head cover gasket

R ] W Y|

£0590-21-92 ||

i

Fig.3%9. Distributor and leads.

C0590 21-93

Fig.40. Retaining bolt of toothed belt cover.

{detail shown from below)
A - Bolt
B - Bush

September 1990
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52. Connect the frent exhaust pipe to the
turbocharger, Fig.41,

53. Connect the carbon canister vacuum hose to
the T-piece, Fig.42.

54. Fit a new self-locking nut on the throttle
housing vibration damper, but do not tighten
it.

Tighten the nut on the engine mounting.
Tighten the self-Tocking nut to a torgque of
8 to 10 Nm and then slacken if half a turn,
Fig.43.

NOTE: Note the arrangement of the spring
washers.

Fig.43. Throttle housing vibration damper.
A - Engine mounting nut
B - Self-locking nut
C - Arrangement of spring washers

0990
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Fig.43. Throttle housing vibration damper.
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55. Connect the ceolant hose running to the oil
cooler te the cylinder head, Fig.44 (B}.

56, Fit the bracket of the ¢il dipstick tube to
the cyVinder head and insert and oil
dipstick, Fig.44 (A, C).

Fig.44. A - 011 dipstick tube bracket
B - Coolant hose to oil coo1er
£ - 011 dipstick

57. Connect the fuel feed pipe and the fuel
return pipe, Fig.45.

58. Connect the plug of the ofl pressure switch.

C0S90-21-38

Fig.49. Fuel pipes connected.
A - Fuel pfpe
B - Return pipe

59. Connect the distributor multiplug and connect
the multiplugs of the knock sensor and the
engine speed/TDC sensor, Fig.46.

R

Fig.46. Multipiugs on distributor.
A - Distributor
B - Knock sensor
C - Engine speed/TDC sensor
0990
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60. Connect the 3 engine wiring Toom multiplugs,
Fig.47.

) (1S
L0590-21-72

Fig.47. Engine wiring ioom multiplugs.

61. Connect the upper coolant hose to the heater
radiator, Fig.48.

C0590-21-711

Fig.48. Upper coolant hose to heater radiator.

62. Connect the coolant hose to the thermostat
housing. Fit the coolant hose running to the
Tower right-hand side of the radiator and
connect it to the thermostat housing,

Fig.49.
(0590-21-12 E
Fig.49. Coolant hoses on thermostat housing.
A - To Tower right-hand side of radiator
B - To upper left-hand side of radiator
0990
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63. Connect the air hose from the intercooler to
the throttle housing, Fig.50.

C0S%0-21-10

Fig.50. Afr hose from intercooler to throttie
housing.

64. Guide the throttle cable and retaining ¢lip
into the opening in the throttle cable
bracket and c1ip it in place. Clip the
throttle cable to the throttle linkage,
Fig.sl.

NOTE: Position the sprung lugs vertically to
facilitate removal.

€0S90-21-40

Fig.51. Throttle cable fixture.

65. Pass the coolant hose running to the degas
tank through the engine 11fting eye and
gonngct it to the turbocharger connector,

ig.52.

ws9o-21-8

Fig.52. Coolant hose to degas tank.

0930
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66, Connect the lower air hose to the
turbochar?er and to the intercooler,
Fig.83 (C).

Fig.53. Solencid control vaive and
turbocharger lower air hose.
A - Vacuum pipe to diaphragm unit
Vacuum pipe to compressor housing
Turbocharger lower air hose
Solencid control valve
Multiplug
Retaining screws

MM W
]

67. Fit the scolencid control valve to the
intercooler:

o Fit the solenoid control valve and vacuum
hoses te the fntercooler, Fig.83 (D, F}.

e Connect the solenoid contral valve vacuum
pipe to the turbocharger diaphragm unit,
Fig.53 {A), and to the turbocharger
compressor houstng, Fig.63 (B).

¢ Connect the solencid control valve
multiplug, Fig.53 (E).

68. Fit the air cleanar with the air hoses,
Fig.54: '

¢ Place the air cleaner element in the air
cleaner casing.

¢ Fit the air cleaner cover with the air
hoses/pipes on the air cleaner casing and
¢lip it in place.

¢ Connect the vacuum pipe from the by-pass
valve to the iniet manifold plenum chamber
and clip it to the radiator gritle panel.

¢ Connect the afr hose from the by-pass
valve to the intercooler.

¢ Connect the intake air hose tgo the
turbocharger.

¢ Connect the air pipe running to the
engine breather valve to the connecting
hose and c¢lip it to the radiator grille
panel. Connect the air pipe from the air
cleaner cover to the solenoid valve.

0990

(0590 -21-7

Engtne - 83 US

Fig.53. Solencid control valve and turbocharger
lower air hose.

O

/
2l
£0S90-21-5 e NS

Fig.54. Air cleaner cover with air hoses/pipes.
A - Air cleaner cover

- To engine breather valve

- To tubercharger

- From solenoid control valve

- Connecting hose of engine breather
valve afr pipe

- By-pass valve to intercooler

glip

- Yacuun pipe from by-pass valve to

inlet manifold plenum chamber

Connecting vacuum pipe from by-pass

valve

moatym

oy
i

(="
1
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69.

70.

71.

72.

Locate the turbocharger heat shield in
position and press it into the 2 lower

clips.

Secure the turbocharger heat shield with the
bracket to the buikhead and to the bracket on
the fender, Fig.55 (A, C, D).

Fig.55. Turbocharger heat shield.
A - Retaining bolt
8 - Multiplug of HEGQ sensor
C - Heat shield clips
D - Retaining nut

Connect the multiplug of the HEGD sensor and
clip it to the heat shield, Fig.55 (B}.

Connect the earth cable and the starter motor
positive cable to the battery. Screw the
earth cable to the battery tray, Fig.b6.

Fill the cooling system up to the MAX mark on
the degas tank (see Technical Data for
quantity and specification). Unscrew the
vent screw on the thermostat housing to allow
air to escape from the cooling system. OSmear
the vent screw with sealer (see Technical
D?tasfor specification), refit and tighten,
Fig.57.

NOTE: Introduce the coolant slowly s¢ that air

?3.

74,

75.

76.

17.

78.

0990

bubbles can escape.

Check the engine oil level and top up as
necessary (see Technical Data for quantity
and specification).

Start the engine and run 1t up to normal
operating temperature. Check all the
coelant/o11 hose connections for Jeaks and
tighten as necessary. Top up with coglant
and oi} as necessary.

Check the ergine tuning settings as specified
at normal operating temperature and adjust as
Necessary.

Raise the vehicle.

Fit the Tower engfne cover to the side
members and the front axle/engine crossmember
on the left and right-hand sides.

Lower the vehicle to the ground.

Engine - 83 US

(0550-21-4

Fig.55. Turbocharger heat shield.

0s90-29-1

Fig.56. Battery cables.
A - Earth table
B - Starter motor pesitive cable
C - Earth cable to battery tray

C0S90-21-45 ﬁb

Fig.57.
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21 165 § CYLINDER HEAD - REPLACE
{Cylinder Head Removed)

SPECIAL SERVICE TOOLS REQUIRED:

Yalve spring compressor . ‘e
Adaptor for valve spring compressor
Valve stem oil seal installer

{exhaust vaives) - .o .e
Yalve stem oil seal installer
(intet valves) .. e . -

WORKSHOP FABRICATED TOOLS:

21-024
21-0D24-06

21-129 A
21-130 A

Mounting ptate {see Fig.B in Technical Data)

To Dismantle

1. Place 2 blocks of wood of the same size under
the front and rear ends of the cylinder head

to avoid damage.

2. Remove the thermostat housing, Fig.Il:

¢ Disconnect the turbocharger coolant return

hose {1 hose clip).

¢ Unscrew the vent screw from the thermostat

housing.

¢ Unscrew the 3 retaining bolts and remove
the thermostat housing with the coolant

pipe.

3. Remove the exhaust manifold, Fig.2:

e Unscrew the turbocharger oil feed pipe
from the cylinder head (1 union nut}.

e inscrew the retaining nuts (16} and remove

the exhaust manifold with the
turborcharger.

¢ Remove the 4 gaskets.

0990
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C0S90-21-164 " 4

Fig.l. Thermostat housing.
A - Turbochrger coolant return hose
B - Yent screw
C - Retaining bolts
D - Coolant pipe

£0S90-21-145

Fig.2. A - Turbocharger 0il pipe
B - Exhaust manifold upper retaining nuts

September 1990
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4. Remove the inlet manifold, Fig.3:

o Disconnect the multiplug from the engine
coclant temperature sensor and the plug
from the temperature gauge sender unit,

o Unscrew the upper retaining bolts {4},
unscrew the lower retaining nuts (4} and
remove the inlet manifold,

Fig.3. Inlet manifold {shown from below).
A - Retaining bolts
B - Multiplug of engine coolant
temperature senseor
C - Plug of temperature gauge
sender unit Fig.3. Inlet manifold {shown form below).
D - Retaining nuts

5. Remove the engine }ifting eyes (2 bolts).

6. Unscrew the tensioning pulley nut and remove
the tensioning pulley, Fig.4 (B}.

7. Unscrew the toothed belt ¢over spacer stud,
Fig.4 (A).

(0S90-21-147 +

Fig.4. A - Toothed belt cover spacer stud
8. Unscrew the connector of th- ' =bocharger oil B - Tensfoning pulley
feed pipe, Fig.5 (A},

Fig.5. Parts attached to cylinder head.
A - Connector of turborcharger oil
feed pipe
B - Temperature gauge sender unit
C - Coolant hose connecting flange with
engine coclant temperature

9. Unscrew the temperature gauge sender unit,
Fig.5. (B).

10. Detach the coolant hose connecting flange with
%E? engine coolant temperature sensor, Fig.h

[0590-21-148

Fig.5. Parts attached to cylinder head.

0990
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i1. Remove the camshafts, Fig.6:

¢ Release the toothed belt pulley
retaining bolt, holding the camshaft with
the aid of an open-ended wrench.

¢ Unscrew the retaining bolts and remove the
toothed belt pulleys.

# Release the 8 nuts of the 4 rear bearing
caps and the 2 hexagon socket head bolts
of the front bearing cap of each camshaft
uniformly. Unscrew the nuts, remove the
washers and bearing caps. Unscrew the
belts and 1ift off the front bearing caps

(0590-21-149

vertically.
NOTE: The bearing caps are numbered. Fig.6. Camshafts.
A - Bearing caps with nuts
B - Hexagon
C - Front bearing caps with cylinder head
o Lift off the camshafts vertically. bolts

D - Toothed belt pulleys

HOTE: Do not transpose the camshafts for the
inlet and exhaust valves.

12. Withdraw the hydraulic bucket tappets from
the cylinder head using a proprietary rubber
sucker, F1g.7.

Stand the bucket tappets on their upper
ends.

NQTE: Do not use a magnet.

13. Transfer the exhaust manifolds studs (18) or
fit new studs.

14. Transfer the tensioning pulley stud or fit a
new stud.

(0590 -21-150 +

Fig.7. Bucket tappets.

0930
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To Reassemble

When reassembling tighten the nuts and belts as
specified in Technical Data.

A new cylinder head is supplied without the
valves, Always fit new valves.

Check that the bucket tappets are compatible with
the new cylinder head, e.g. standard bucket
tappets go with standard bores, oversize bucket
tappets go with oversize bores.

Check al1 the moving parts for wear and renew as
necessary. Renew all the seals.

15. Fit the valves:
¢ Fit the lower spring retainers.

¢ 0il1 the valve stem and guides and insert
the valves.

o Place suitably shaped blocks of wood in
the combustion chambers to suppert the
valves,

# Secure the cylinder head to the work bench
using screw clamps., Place pieces of wood
between the clamps and the cylinder head.

o Mask the valve collet grooves with
adhesive plastic tape. 011 the valve
stems and valve stem oil seals with clean
engine oil. Fit the valves using Special
Tool 21-129 A (exhaust valves) and
21-130 A (inlet valves), Carefully fit
the valve stem ofl seals, Fig.8.

¢ Fit the mounting plate, Fig.9 (C}, (see
WORKSHOP FABRICATED TOOLS) to Special Tool
21-024.,

o Screw 2 flat nuts (M8, DIN 936) onto 2
camshaft bearing studs as far as the end
of the thread by hand or fit 2 suftable
spacer sleeves. Fit Speciai Tool
21-024 with the mounting plate and secure
it with 2 further flat nuts.

o Fit the valve springs and valve spring
retainers. Compress the valve springs
using Special Togls 2)-024 and 2]-024-06.
Insert the valve spring collets, Fig.9.

¢ Make sure the valve spring collets are

seated correctly by tappin% the valve
spring retainers using a plastic drift.

0990

Engine -~ 83 US

(05%0-21-151

Fig.8. Fit valve stem ol1 seals using
Special Tool 21-129 A or 21-130 A.

C0S90-21-152 ! ‘ +

Fig.9. Fit valve spring collets.
A - Special Tool 21-024-06
B - Special Tool! 21-024
C - Workshop fabricated mounting plate
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16. Lubricate the bucket tappets with engine oil
and insert them., Note the sequence.

NOTE: After fitment, check that no air is trapped
under the tappets.

Lubricate new camshaft radial oil seals with
0il and s1ide them onto the camshafts as far
as the stop by hand, Fig.i0 (B).

17. Place the 2 camshafts in the cylinder head.
The gap in the camshaft retaining ring must
be at the top, Fig.10 {A}).

i8. 011 the camshaft bearing caps and fit them in
the correct sequence, starting with the front
bearing caps (1 and 6). Tighten them down
uniformly to the specified torque, Fig.ll.

Coat the mating faces of the front bearing
caps with sealer (see Technicla Data),
Fig.12.

NOTE: Bearing caps 1 to 5 go on the exhaust side
and bearing caps 6 to 10 on the inlet side.
Bearing caps 1 and 6 are to be found at the
frant toothed belt pulley end.

The bearing cap numbers face towards the
inside.

Fig.11l. Camashafts.
A - Bearing caps with nuts

B - Hexagon
C - Front bearing caps with cylinder
head bolts

D - Toothed belt puliey

19. Fit the camshaft toothed belt pulleys. Hold
the camshaft by the hexagen while tightening
the bolt, Fig.ll (B, D).

0990

Engine - 83 US

C0S90-21-153 3

Fig.10. A - Gap in camshaft retaining ring
B - Radial oil seal

(05%0-21-149

Fig.1li. Camshafts

(0590 ~21-154 T 4

Fig.12. Mating faces of front bearing caps
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20. Fit the coolant hose connecting flange with
the engine cootant temperature sensor,
"Fig.13 ().

Fig.13. Parts attached to cylinder head.
A - Connector of turbocharger oil
feed pipe
B - Temperature gauge sender unit
C - Coolant hose connecting flange
with engine colant temperature
sensor

(0590-21-148

21. Apply sealer (see Technical Data} and screw

in the FeTperature gauge sender unit, Fig.13. Parts attached to cylinder head.
Fig.13 (B},

22. Screw in the connector of the turbocharger
0i) feed pipe, Fig.13 (A).

23. F1t the togthed belt tensioning pulley,
Fig.14. (B).

24. Fit the toothed belt cover spacer stud,
Fig.14. (A}.

25. Fit the engine 11fting eyes.

26. Fit the inlet manifold, Fig.15:

e Fit a new gasket 090 -21-147 +

¢ Locate the inlet manifold in position, Fig.14. A - Toothed belt cover spacer stud
B - Tensioding pulley

¢ Screw 1n the upper retaining bolts and
screw on the lower retaining nuts.-

¢ Connect the multiplug of the engine
coolant temperature sensor and the plug of
the temperature gauge sender unit.

Fig.15. Inlet manifold [shown from below}.
A - Retaining bolts
B - Multiplug of engine coolant
temperature sensor
€ - Plug of temperature gauge
sender unit
D - Retaining nuts

-

C0590-2

o

Fig.15. Inlet manifold {shown from befow).

0990
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27. Fit the exhaust manifold, Fig.l6:
s Fit the 4 gaskets.

HOTE: The metal-coated side must face the exhaust
mani fold.

¢ Locate the exhaust manifold and
turbocharger in position.

) ;(f~\ 74 .I . =4ﬂ
& 5crew on new retaining nuts. i ’

CO390-21-145 4

¢ Connect the turbocharger 0il feed pipe.

Fig.16. A - Turbocharger oil feed pipe
B - Upper retaining nuts of exhaust
manifold

28, Fit the thermostat housing, Fig.l17:

¢ Locate the thermostat housing and coolant
pipe in position and secure them.

o Screw in the vent screw.

¢ Connect the turbecharger coolant return
hose.

Fig.17. Thermostat housing.
A - Turbocharger coslant return
hose
B - Vent screw
C - Retaining bolts
D - Coolant pipe

;%h.
(0590 -21-164 "~ .

Fig.17. Thermostat housing.

0990
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21 183 0 INLET MANIFOLD - REMOVE AND INSTALL

SPECIAL SERVICE TOOLS REQUIRED:

Fuel pipe disconnector . .. 23-027 A

Te Remove

1. Disconnect the battery earth cable.

£0590-21-8
2. Disconnect the coolant hose to the degas tank

from the turbocharger connector, Fig.l, and
place it to one side. Fig.l. Coolant hose to degas tank.

3. Unclip the throttle cable from the throttle
linkage (1 c1ip). Compress the 2 sprung lugs
of the retaining c¢lip using pliers and detach
the throttle cable from the bracket, Fig.2.

Fig.2. Detach throttle cable
A - Throttle cable
B - Clip on throttle linkage
C - Retaining clip

4. Detach the bracket of the engine breather
valve hose, disconnect the hose from the
engine breather valve connection and place
it to one side. Unscrew the retaining nut of
the engine breather valve bracket on the
inlet manifod, Fig.3, and pull the engine
breather valve down out of the bracket.

Fig.3. Hose between engine breather valve and
cil separator.
A - Bracket
B8 - Connector on engine breather valve
C - Retaining nut on engine breather
valve bracket (shown with
cylinder head removed}

os%0-21-53 T

Fig.3. Hose between engine breather valve and
oil separator {shown with cylinder head
removed)

0940
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5. Disconnect the HT leads from the spark plugs.

Disconnect the jgnition coil lead from the ujﬂ
distributor cap. Puli the HT Teads with the Tl
rubber guide down out of the HT lead bracket 17
and remove the distributor cap and rotar arm, )
Fig.4. g
=
1}
i)
1=
|
B
Fig.4. Distributor and leads. 3=
A - Bracket for HT Teads with rubber 0
guide | -
B - Ignition coil lead {05%-21-54

C - Distributor cap

6. Disconnect the vacuum pipes/hose to the
by-pass valve, to the MAP sensor and to the
carbon canister from the ptenum chamber,
Ftg.5.

Fig.5. Yacuum pipes/hose.
A - To-by-pass valve
B - To MAP sensor

€ - To carbon canister/engine
breather valve

(0590-21-58

Fig.5. Vacuum pipes/hose

7. Remove the ofl dipstick and detach the 5 E i OR E H \

bracket of the oil dipstick tube from the
cylinder head (I bolt), Fig.s.

(0590-21-59

Fig.6. A - Bracket of oil dipstick tube
B - 0i1 dipstick

0890
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8. Disconnect the air hose from the fntercooler
to the throttle housing, Fig.7.

9. Disconnect the fuel pipes:

0990

Insert the steel wire ends of Special

Tool 23-027 A {n the openings 1n the pipe
coupling and press in while puliing on the
other part of the fuel feed pipe, Fig.8,
and disconnect the coupling.

Fig.8, Fuel feed pipe.
A - Disconnect using Special Tool
23-027 A
B - Special Tool inserted
{fuel pipes shown disconnected)

Disconnect the fuel return pipe, Fig.9, as
described for the feed pipe.

Engine - 83 US

C0S%0-21-10

Fig.7. Air hose from intercooler to throttle

housing.

fo

Fig.9. Disconnrect fuel return pipe using
Special Tool 23-027 A.
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10. Disconnect the 3 engine wiring loom
multiplugs, Fig.l0.

11, Bisconnect the distributor multiplug, the
knock sensor multiplug and the engine
speed/TDC sensor multiplug from the
distributor, Fig.l1.

Fig.1l, Multiplugs on distributor.
A - Distributor
B - Knock sensor
C - Engine speed/TDC sensor

12. Disconnect the plug/multiplug from the
temperature gauge sender unit, engine coolant
temperature sensor and oil pressure switch,
Fig.12.

Fig.12. Plugs/multiplugs.
A - Temperature gauge sender unit
B - Engine coolant temperature sensor
C - 0i1 pressure switch
(shown with engine removed}

£0S%0- 21-62

Fig.12. Plugs/muttiplugs {shown with engine
removed) .

0990
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13. Release the nut on the (left-hand side),
engine mounting and unscrew 1t. Release the
self-locking nut on the throttle housing
vibration damper, Fig.13.

Fig.13. Throttle housing vibration damper.
A - Nut on engine mounting
B - Self-locking nut with spring

washers
\ B
(0590-21-63 N\
Fig.13. Throttle housing vibration damper.
e T
@ @@m@m
{0590-21-64
14. Remove the inlet manifold: Fig.1l4. Retaining bolts of inlet manifold.

¢ Remove the remaining 3 imet manifold
retaining bolts, Fig.l4.

e Remove the 4 inlet manifold retaining nuts
from bejow, Fig.l5.
Remove the fnTet manifold complete with
the wiring from the cylinder head.

oo~ NSNS 4

Fig.15. Retaining nuts of intet manifold,
(shown with cylinder head removed).

0990
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Te Instalt

KOTE: When installing tighten the nuts, boits
and pipe unions as specified Tn Technfcal
Data L]

15. Fit a new inlet manifold gasket to the
. c¥linder head.

Locate the inlet manifold in position and
connect the plug of the oil pressure switch.
Fit the engine breather valve in the
bracket.

NOTE: Guide the throttle housing support bracket
onto the engine mounting stud.

16. Secure the inlet manifold to the cylinder
head at the bottom {4 nuts}, Fig.17.

17. Secure the inlet manifold to the cylinder
head at the top (3 boits), Fig.18.

0990

Engine - 83 US

CG590 -21-66 -d’“

Fig.16. Inlet manifold removed.

Fig.17. Retaining nuts of inlet manifold,
{shown with cylinder head removed).

SECH

Fig.18. Retaining bolts of inlet manifold.
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18. Screw a new self-locking nut to the throttle
housing vibration damper but do not tighten
it. Tighten the nut on the engine mounting,
Fig.19 (A, B).

Tighten the self-locking nut to a torque of
8 to 10 Nm and then release it half a turn.

NOTE: Note the arrangement of the spring washers,
Fig.19 (C).

Fig.19. Throttle housing vibration damper.
A - Nut on engine mounting
B - Self-Tocking nut
€ - Arrangement of spring washers

19. Connect the distributor multiplug, the knock
sensor multiplug and the engine speed/TDC
sensor multiplug to the connectfons on the
distributor following the numbers marked,
F‘[g.ZU. !

Fig.20. Multiplugs on distributor.
A - Distributor
B ~ Knock sensor
C - Engine speed/TDC sensor

20. Connect the multiplugs of the temperature
gauge sender unit and engine coolant
temperature sensor.

2l. Connect the 3 engine wiring toom multiplugs,
Fig.21.

(0590 -21-60

Fig.21. Engine wiring loom mulitiplugs on
bulkhead.

0990
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22. Connect the fuel feed pipe and the fuel
return pipe, Fig.22.

23. Connect the air hose from the intercooler to
the threttle housing, Fig.23.

24. Fit the bracket of the oil dipstick tube to
the cylinder head and insert the ¢il
dipstick.

25, Connect the vacuum pipes/hose running to the
by-pass valve, MAP sensor and carbon canister
to the plenum chamber connections, Fig.24.

Fig.24. Vacuum pipes/hose,
A - To by-pass valve
b - To MAP sensar
€ - To carbon canister/engine
breather valve

0990

.

@\/__/
o CH LI
£0590-21-38 !

Engine - 83 US

Fig.22. Fuel pipes connected.
A - Feed pipe
B - Return pipe

(0s%0-21-1

Fig.23. Air hose from intercooler to throttle
housing. -

(0590-21-58

Fig.24. Vacuum pipes/hose.
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26. Fit the rotor arm in the distributor, fit the
distributor cap with the HT leads and connect
the ignition coil lead te the connection on
the distributor cap. Run the HT leads up
between the inlet manifold and the cylinder
head, fit the rubber guide in the bracket and

connect the spark plug connectors to the spark

plugs, Fig.25.

Fig.25. Distributor and leads.
A - Brake for KT leads with rubber
guide
B - Ignition coil lead
C - Distributor cap

27. Tighten the retaining nut securing the engine
breather valve bracket te the inlet manifoid.
Connect the air pipe to the engine breather
valve connector and attach 1t to the cylinder
head with the bracket, Fig.26.

Fig.26. Hose between engine breather valve
and oil separator.

A - Bracket
B ~ Connector on engine breather
valve

C - Retaining nut securing engine
breather valve bracket
(shown with cylinder head
removed)

28. Guide the throttle cable and retaining cifp
‘into the opening in the throttle cable
bracket and ¢iip it in place, Clip the
throttle cable to the throttle linkage.

ROTE: Position the sprung lugs vertically to
facilitate removal,

29. Connect the coolant hose running to the degas
tank to the turbocharger connector.

30. Fi11 the cooling system with coolant up to
the MAX mark on the degas tank (see Technical
Data for quantity and specification)
unscrewing the vent screw in the thermostat
housing to allow air to escape from the
cooling system.

Apply sealer (see Technical Data for
specification) and tighten the vent screw.

NOTE: Fi1l up with coolant slowly to allow air
bubbles to escape.

31. Lonnect the battery earth cable.

32. Start the engine and run it up to normal
operating temperature. Check the coplant

hose connections for leaks and tighten as
necessary.

33. Check the engine tuning settings as specified
at nermal operating temperature and rectify
as necessary.

0990
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Fig.26. Hose between engine breather valve and
011 separa&tor (shown with cylinder head
removed}.

[0S90-21~45 4

Fig.27. Cooling system vent screw in thermostat
housing.
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SPECIAL SERVICE TOOLS REQUIRED: NONE

To Remove

1. Disconnect the battery earth cable.

2. Unclip the multiplug of the HEGD sensor from
the turbocharger heat shield and disconnect
it, Fig.1l (B).

Fig.l. Turbocharger heat shield.
A - Retaining bolt
B - Multiplug of HEGO sensor
C - Heat shield clips
0 - Retaining nut

3. Detach the turbocharger heat shield with the
bracket from the bulkhead (1 bolt) and from
the bracket on the fender {1 nut). Pull the
heat shield out of the Tower clips and remove
it, Fig.l (A, C, D}.

~
.

Disconnect the intake air hose from the

turbocharger, air cleaner and by-pass valve,
Fig.2.

on
-

Disconnect the solenotd control valve vacuum
pipe from the turbocharger diaphragm unit and
from the turbocharger compressor housing,
Fig.3. (A, B).

Fig.3. Solenoid control valve and
turbocharger lower air hose.
A - Yacuum pipe to diaphragm unit
B - Yacuun pipe to compressar housing
C - Turbocharger lower air hose

6. Disconnect the turbocharger lower air hose teo

the intercooler from the turbocharger,
Fig.3 (C}.

0990

590 -21-4

Fig.l.

Fig.2.

C0s590-2

Fig.3.

Engine - 83 US

‘:ﬂ P
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Turbacharger heat shield.

Turbocharger intake air hose to air
cleaner/by-pass valye.

1- 1.7 R

Solenoid control valve and turbocharger
lower air hose.

September 1990

FORD SIERRA COSWORTH '90: SECTION 21B-112



<>

ENGINE
21187 0 tngine - 83 US
7. Raise the vehicle.
8. Detach the lower engine cover from the side
members and the front axle/engine crossember
on the ieft and right-hand sides, Fig.4 and 4}
remove Cover. oSS0 -21- 1 Y
Fig.4. Retaining bolts of lower engine cover.
9. Place a clean collecting tray under the
radfator. Disconenct the lower right-hand
side coolant hose from the radiator, Fig.5,
and drain off the coolant.
(D590-21-43
Fig.5. Lower right-hand side coolant hose to
radiator.,
_ 10. Lower the vehicle to the ground.
R
11. Disconnect the coolant hose running to the
lower right-hand side of the radiator from
the thermostat housing and remove it, Fig.6.
05902155 &
Fig.6. Cootant hose from thermotat housing to
lower right-hand side of radiator.
e -

0990
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12.

13.

14.

15,

16,

0990

Disconnect the coolant hose to the degas tank
from the turbocharger connector, Fig.7 {A}.

Unscrew the oil feed pipe from the
turbocharger and the cylinder head (2 union
nuts) and remove it, Fig.7 [B).

Disconnect the coolant pipe to the
turbocharger from the hose connector on the
thermostat housing, Fig.8 {B).

Fig.8. Coolant hose/pipe to thermostat
housing.
A - To heater radiator
B - To turbocharger

Disconnect the coolant hose/pipe from the
heater radiator at the thermostat housing,
Fig.8 (A).

Disconnect the front exhaust pipe from the
turbocharger {3 nuts}, Fig.9.

Engine ~ 83 US

C0s90-21-68

Fig.7. A - Coolant hose
B - 0i1 feed pipe

q //./I
(0590 -21-49 ==’

Fig.8. Coolant hose/pipe to thermostat housing.

£0550-21-18

Fig.9. Front exhaust pipe to turbocharger
retaining nuts.
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17. Loosen the clamp bolt of the alternator
adjusting strap, remove the V-belt and press
the alternator downwards, Fig.10.

t0590-21-50

.

Fig.10. Clamp bolt of alternator adjusting strap.

i8. Move the hose clip of the turbocharger oil
return hose down on the hose, Fig.ll.

C0590-21-51

Fig.11. Hose clip of turbocharger oil return

hose. 2
19. Detac? the exhaust manifold from the cylinder PRy —— = e
head {16 nuts with washers) and 1i1ft it out Y = 3
with the turbocahrger, Fig.12, withdraw the EJ@GE:}.- m :g]g QD:D:::W:-
gﬂ pipe from the turbocharger 0il return - _\’@ ]
ose. =7 "'——"'_\_____'_"—"—'*—j{Z@EI
N VT
C0S90-21-52 & \
Fig.12. Retainfng nuts of exhaust manifold.
(8 upper retaining nuts shown)
0990
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20. Remove the turbocharger compiete from the
exhaust manifold (4 nuts}, Fig.13.

To Install

NOTE: When installing, tighten the nuts, boTts
and pipe unicns as specified in Technical
Data.

2l. Fit the turbocharger complete to the exhaust
manifold, Fig.13.

22. Fit new exhaust manifold gaskets to the
cylinder head. Locate the exhaust manifold
and turbocharger 1n positton, connect the ofl
return hose to the ail pipe and secure it
with the hose ciip. Secure the exhaust
manifeld to the cylinder head, Fig.15.

23. Fit the alternator V-belt and tension it (see
Techpical Data for ¥-belt tension].

0990
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~—’
C0590-21-56
Fig.13. Retaining nuts of turbocharger.
(exhaust manifold and turbocharger
removed}
—
C05%0-21-57 4‘
Fig.14. Exhaust manifold removed.
v

AR i e

—

e e P
-_:.: (f ———— e ..,_,___a\ — e ___l‘r :_... e —
B ‘?é/@§\\ T\V@§§|__ m—

H)
I/

{ !
c0590-21-52.\ o

Fig.15. Retaining nuts of exhaust manifold.
(8 upper retaining nuts shown)

F—
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24. Connect the front exhaust pipe to the
turbocharger, Fig.l6.

25. Connect the coolant hose/pipe from the heater
radiator to the thermostat housing,
Fig.17 (A).

Fig.17. Coolant hose/pipe to thermostat
housing.
A - To heater radiator
B - To turbocharger

26. Connect the coolant pipe running to the
turbocharger to the hose connector on the
thermostat housing, Fig.17 (B).

27. Connect the oil feed pipe to the turbocharger
and the c¢ylinder head, Fig.18 (B).

28. Connect the coolant hose running to the degas
tank to the connector on the turbocharger,
Fig.18 [A).

0990

Engipe - B3 US

:i“‘t v,

[G590-21-18

Fig.16. Front exhaust pipe to turbocharger
retaining nuts.

C0590-24-48

Fig.18. A - Coolant hose
B - 01 feed pipe
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29. Fit the coolant hose leading to the Tower
right-hand side of the radiator and connect
it to the thermostat, Fig.19.

C0590-21-55 P

30. Rafse the vehicle.
Fig.19. Coolant hose from the thermostat
housing to lower right-hand side of
radiator.,

31. Connect the lower right-hand side coalant
hose to the radiator, Fig.20.

Fig.20. Lower right-hand side coolant hose to
radiater. N

32. Secure the lower engine cover to the side
members and the front axle/engine
crossmember, Fig.21.

Losso-21-1

Fig.21. Retaining bolts of iower engine cover.

0990
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3.

34,

35.

36.

37.

38.

Connect the turbocharger lower air hose
running to the intercooler at the
turbocharger, Fig.22 (C).

Connect the solenoid control valve vacuum
pipe to the turbocharger diaphragm unit and
to the turbocharger compressor housing,
Fig.22 {A, B).

Fig.22. Solenoid control valve and
turbocharger lower air hose.
A - Yacuun pipe to diaphragm unit
B - Vacuum pipe to compressor housing
C - Turbocharger lower air hose

Connect the intake air hose to the
turbocharger, air ¢leaner and by-pass valve,

Locate the turbocharger heat shield in
position and press it into the 2 lawer clips.
Secure the turbocharger heat shield with the
bracket to the bulkhead and to the bracket
on the fender, Fig.23 (A, C, B).

Fig.23. Turbocharger heat shield.
A - Retaining bolts
B - Muttiplug of HEGO sensor
C - Heat shield clips
D - Retaining nut

Connect the multiplug of the HEGO sensor,
Fig.23 (8), and clip it to the heat shield.

Fill the cooling system with coolant up to
the MAX mark cn the degas tank (see Technical
Data for quantity and specifiction). Unscrew
the vent screw fn the thermostat housing to
allow afr to escape from the cooling system,
Fig.24.

Apply sealer (see Techncial Data for

specification) and screw in the vent screw
securely.

NOTE: Fill up with cootant slowly to allow air

39.

40.

0990

bubbles to escape.

Connect the battery earth cable.

Start the engine and run it up to normail
operating temperature. Check the coolant

hose connections for leaks and tighten as
necessary.

Engine - 83 US

C0S90-21-47

Fig.22. Solenoid control valve and turbocharger
lower air hose,

{0590-21-4

Fig.23. Turbocharger heat shield.

C0590-21-45 s

Fig.24. Cooling system vent screw in thermostat
housing. :
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21 238 0 SEALS - VALVE STEM - REPLACE {AH1)

SPECIAL SERVICE TOOLS REQUIRED:

$1ide hammer - .. . . .. 15-053
Valve spring compressor . ‘e 21-024
Adaptor for valve spring compressor 2i-024-06
Toothed belt tension test gauge . 21-113
Yalve stem o1l seal installer

{exhaust valve) .. .- e 21-129 A
Yalve stem o011 seal insta1ler

{inlet valve) . . . 21-130 A
Yalve stem oil sea1 extractor . 21-142

(0590-21-4
PROPRIETARY TOOLS:

Compressed alr adaptor with spark plug thread Fig.l. Turbocharger heat shield.
{"Hazet 3428")

Rubber sucker ["Hazet 795-2")

WORKSHOP FABRICATED TOOLS:

Mounting plate for valve spring compressor
{see Fig.B in Technical data).

To Remove

1. Disconnect the battery earth cable,

2. Unclip the muitiplug of the HEGO sensor from
the turbocharger heat shield and disconnect
it, Fig.l (B}.

3. Detach the turbocharger heat shield with the
bracket from the bulkhead (1 bolt) and from
the bracket on the fender (1 nut). Pul) the
heat shield out of the lower clips and remove Fig.2. Retaining bolts of toothed belt cover
1t, Fig.i (A, €, D). (inset shows detail -from below).

[0590 2-17

"Fig.l. Turbocharger heat shield.
A - Retaining bolt
B - Multipiug of HEGD sensor
C - Heat shield clips
D - Retaining nut

4. Remove the toothed belt cover from the
cylinder head/block (3 Torx socket head bolts
with washers, 1 hexagon bolt with a spacer
sleeve), Fig.2.

5. Disconnect the spark plug connectors from the
spark ptugs and place them to one side.

6. Disconnect the coolant hose to the degas tank
from the connector on the turbocharger,
Fig.d, pull it out of the engine lifting eye
and place it to one side.

05%0-21-8

Fig.3. Coolant hose to degas tank.

0990
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7. Remove the distributor cap from the
distributor and place it to one side.

8. Turn the crankshaft in the normal direction
of rotation using a proprietary socket wrench
until the 2 camshaft toothed belit puileys
iine up on the TDC marks, Fig.4.

9, Hold the eccentric and release the lock nut.
TJurn the eccentric and slacken the toothed
belt, Fig.5. Remove the toothed belt:

NOTE: Mark the direction in which the toothed
_ belt runs.

Fig.5. Toothed belt tensioning pulley.
A - Tensioning pulley
B - Eccentric
C - Lock nut

10. Remove the cylinder head cover {20 hexagon
socket head bolts), Fig.6.

0990

Engine - 83 US

Fig.4. Camshaft toothed beit pulleys lined up on
TDC marks.

Fig.6. Retaining bolts of cylinder head cover.
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11.

i2.

Release the B8 nuts of the 4 rear bearing
caps and the 2 hexagon socket head balts of
the front bearing cap of each camshaft
uniformly, unscrew the nuts and remove the
washers and bearing caps. Remove the boltis
and 1ift off the front bearing caps
vertically, Fig.7.

Lift off the camshafts with the toothed belt
pulleys vertically.

Remove the hydraulic bucket tappets from the
cylinder head using a proprietary rubber
sucker, Fig.8.

Stand the bucket tappets on their upper end
in the order in which they are removed to
ensure that the tappets are refitted in their
original positions.

NOTE: Do not use a magnet.

13.

14,

Unscrew the spark plugs and block the bores
with ¢lean rags to prevent the ingress of
dirt, Fig.8. . .

Turn the crankshaft by hand until a3l the
pistons are at mid-stroke. Immobilise the
engine (by engaging lst gear} and apply the
handbrake.

NOTE: No valves can drop inte the cylinders with

the pistons in this position.

The engine speed/TDC sensor must be in the
middle of 2 cams on the V-belt pulley.

0990

Engine - 83 US

CO5%0-21-94

Fig.7. Fixture of camshafts.
A ~ Hexagon socket head bholts
B -~ Kuts

£6590-21-95

Fig.8. A - Hydraulic tappets
B - Clean rags
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15.

16.

17.

18.

Screw a proprietary compressed afr adaptor
into the spark plug tapped hole and cannect
it to the compressed air supply (7 to 10
bars}, Fig.2 (D).

Release the valve spring collets by tapping
the spring retainers using a plastic drift.

Secure the mounting plate
NORKSHOP FABRICATED TOOLS]
Teol 21-024.

Fig.9 {{), (see
to Special

Screw 2 fiat nuts (M8, DIN 936) onto 2
camshaft bearing studs as far as the end of
the thread by hand or fit 2 suitable spacer
sleeves., Fit Special Tool 21-024 with the

mounting plate and secure it with 2 more flat
nuts.

NOTE: For the exhaust valves secure Special Tool

19.

20.

0990

21-024 with the mounting plate on the exhaust
side and vice versa {except for cylinder
No.4).

Compress the valve springs of the cylinder
being supplied with compressed air using
Special Tools 21-024 and 21-024-06 and remove
the valve spring collets, Fig.2 (A, B).
Remove the valve spring retainers and valve
springs.

Remove the valve stem oil seal using Special
Tools 21-142 and 15-083, Fig.10:

¢ Fit the clamping jaws of Special Tool
21-142 under the valve stem oil seal.

¢ Slide the sleeve over the clamping jaws
urtil the ciamping jaws are clesed and the
clamping nut can be screwed on.

¢ Tighten the clamping nut by hand,

s Screw the slide hammer, Special Tool

15-053, into the clamping jaws and draw out

the valve stem oil seal,

¢ Adjust the clamping nut after each blow.

Engine - 83 US

A,
LG590-21-96

Fig.9.

Remove valve spring collets.

A - Special Tool 21-024

B - Specfal Tool 21-024-06

€ - Workshop fabricated mounting plate
0 - Compressed air adaptor

Fig.10., Remove valve stem oil seals.
A - Special Tool 15-053
B - Special Tool 21-142
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21. Mask the valve collet grooves with adhesive
platic tape.
Lubricate the valve stems and valve stem oil
seals with clean engine oil. Fit the valve
stem 0i1 seals using Specjal Tool
21-129 A (for the exhaust valves) and
21-130 A {for the inlet valves), Fig.ll.

22. Fit the valve springs and valve spring Fig.1l. Fit valve stem oil seals using
retainers. Compress the valve springs using Special Tool 21-0129 A or 21-130 A.
Special Tools 21-024 and 21-024-D6. Fit the
valve spring collets.

HOTE: Make sure the valve spring collets are
seated correctly by tapping the valve spring
retainers using a piastic drift.

23. Repeat sub-operations 15 to 22 for the other
3 cylinders, moving Special Yools 21-024 and
21-024-06 and the mounting plate each time
for improved leveraga.

NOTE: For the valves of cylinder No.4 apply the
lever of Special Tool 21-024 to Special
Tool 21-024-06.
Secure the mounting plate and Special Tool :
21-024 on the exhaust side to compress the
valve springs on the inlet sfde and vice
versa, Fig.l2.

Fig.12. Remove valve spring collets of
cylinder No.4.
A ~ Spectal Tool 21-024 attached on
exhaust side and 21-024-06
inserted on inlet side
B - Special Tool 21-024 applied to
21-024-06

24. Remove the 2 Special Tools with the mounting
ptate and the compressed air adaptor.

C0590-21-99

Fig.12. Remove valve spring collets of cylinder
HNo.4.
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25. tubricate the bucket tappets with oil and
refit them in their original positions.

NOTE: Make sure that no air {is trapped under the
bucket tappets.

26. Release the handbrake, move the gear lever to
the neutral position and turn the crankshaft
Y-belt pulley to the TOC position, Fig.13.

Fig.i3. Crankshaft V-belt pulley in TDC
pasition,
A - Tooth on cylinder block
B - Notch in V-belt pulley
¢ - Tooth on V-belt pulley

27, Fit the 2 camshafts in the cylinder head so
that the TDC marks of the toothed belt
pulleys face one another.

The gap in the camshaft retaining ring must
be at the top, Fig.l4.

NOTE: The camshaft for the inlet valves can be

identified by the oi1 grooves in the camshaft
bearings.

28. 011 the camshaft bearing caps and fit them in
the correct sequence, starting with the front
bearing caps {1 and 6), and tighten them down
to the specified torque {see Technical Data).
Remove the rags, Fig.l5.

Coat the mating faces of the front bearing
caps with sealer (see Yechncial Data).

NOTE: Bearing caps 1 to & are lecated on the
exhaust side and bearing caps 6 to 10 on the

inlet side. Bearing caps 1 and 6 are Jocated
at the front toothed belt pulley end. The
bearing cap numbers face inwards,

0390
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(0590-21-88

Fig.13. Crankshaft V-belt in TDC position.

C039021“100 2 Aﬁ "‘h

Fig.14. Gap 1n camshaft retafning ring.

-

C0596-21-94

Fig.15. Fixture of camshafts.
A - Hexagon socket head bolts
B ~ Nuts

September 1990

FORD SIERRA COSWORTH '90: SECTION 21B-125



@ | ENGINE

2l 238 0 Engine - 83 US

29. Fit the spark plugs and tighten them to the
specified torque.

30. Fit the toothed belt in an anti-clockwise
direction, starting at the distributor
shaft.

NOTE: Note the direction in which it runs.

3i. Adjust the toothed belt tension as follows:

¢ Turn the tensioning pulley towards the
toothed belt in a clockwise direction by
hand and tighten the lock nut of the (0590-21-9
toothed belt tensioning pulley.

¢ Turn the engine several revolutions in the Fig.16. Tension toothed belt.

normal direction of rotation and then turn A - Special Tool 21-113
it back 1 complete revelution to the TDC B - Toothed belt tenstoning pulley
position.

KOTE: Do not turn it beyond the TDC positian.

Check the toothed belt tension applying
Special Tool 21-113 to the longest span of
the toothed belt, Fig.l6.

If necessary, adjust the toothed belt
tensioning pulley until the specified tension
is obtained (see Technical Data).

Check the toothed belt tension and the TDC
positions agafn and repeat the tensioning
process 1f necessary.

€059021-91 \ B) &
J2. Place the cylinder head cover gasket on the Fig.17. A - Cylinder head cover gasket
cylinder head and place the 2 rubber seals on B - Rubber seals -

the camshaft front bearing caps, Fig.l7.

NCOTE: Smear the ends of the rubber seals with
sealer (see Technical Datal).

33. Fit the cylinder head cover, insert the 20
hexagon socket head bolts and tighten them to
the specified torque {see Technical Data),
Fig.18.

34, Fit the distributor cap to the distributor
and connnect the spark plug connectors to the
spark plugs.

Fig.18. Retaining bolts of cylinder head cover.
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35. Pass the coolant hose to the degas tank

through the engine 1ifting eye and connnect “ \\u “ED\ :
it to the connector on the turbocharger, N N : K
F'lg-lg'o i ||I ]

A

36. Fit the toothed belt cover, Fig.20.

37. Lotate the turbocharger heat shield in
position and press it into the 2 lower clips.
Secure the turbocharger heat shield with the
bracket t¢ the bulkhead and to the bracket on
the fender, Fig.21 (A, C, D}.

Fig.21. Turbocharger heat shield.
A - Retaining bolt
B ~ MuTtiplug of HEGD sensor
€ - Heat shield clips
D - Retaining nut

€0$90-21-93

38. Connect the multiplug of the HEGO sensor and
¢lip 1t to the heat shield, Fig.2l. (B).

Fig.20. Retaining bolts of toothed belt cover
(detail shown from below).
A - Bolt
B ~ Bush

39. Connect the battery earth cable.

40, Check the engine tuning settings as specified
at normal operating temperature and adjust as
necessary.

(0590-21-4

Fi19.21. Turbocharger heat shield.
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