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FOREWORD

This Service Manual has been designed to enable the skilled Jaguar technician to correctly service and repair the
Jaguar 6.0 liter V12 engine. It assumes that the engine is in a clean condition and that all service tools and materials
are available.

Removal of the engine and transmission unit, if required, is covered in Section 3.2 of the appropriate Vehicle Service
Manual.

An index can be found at the rear of the manual.
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SERVICE TOOLS & FQUIPMENT

lllustration Jaguar Number Description Notes

18G 55A Piston ring cormpressor

18G 1432 Valve guide remover / replacer
|
|

18G 1436/A Crank pulley remover / timing damper |

oil pressure simulator

18G 1465 Engine lifting bracket

C3993 Camshaft timing jig

JD 38 Damper setting jig

JD 39 Jackshaft setting jig

JD 40 Camshaft sprocket retainer

JD 41 Cylinder sleeve retainers
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llustration Jaguar Number Description Notes

JD 50 Timing chain tensioner retainer

JD 128 Crank front seal remover

JD 129 Crank front seal replacer

JD 181 Fuel injection pressure test kit
JD 183 Quick-fit pipe disconnecting tool

(/gin diameter)

JD 6118C Valve spring compressor
not illustrated JD 6118C-2 Adapter for valve spring compressor
j,\'ﬂ\i MS B3C Engine support beam
ATV
,./_/,-'j")\ \;
ﬁ’ s

s MS 76B Basic handle set
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lllustration Jaguar Number Description Notes

MS 150-8 Expandable pilot
MS 621 Valve seat adjustable cutter
MS 1519A Valve spring compressor
MS 1520 Engine stand
MS 1520-1 Engine stand, add—on for V12 engine
MS 1520-2 Adapter assembly for MS 1520
MS 1520-3 Adapter assembly for MS 1520-1

not illustrated YA 992 'Snap-0On’ Oil filter canister removal |

tool
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1. TORQUE TIGHTENING SPECIFICATIONS

Fixing Tightening Torque

(Nm)

Air Cleaner
Hose clamp, hose to air cleaner and elbow 3-4
Air Conditioning Compressor Mounting
Adjuster sleeve to mounting bracket 22-28
Belt tension bracket to tappet block 17-23
Bracket to camshaft cover 22-28
Compressor to mounting plate 22 -28
Air Injection Pump
Adjuster bolt to pump 30-40
Adjuster screw to pump 22-28
Air pipe assembly setscrew 34-46
Air pipe to intake manifold 10,6-13,6 .
Check valve 30~ 40
Hose clamp, air pipe to check valve 25-35
Nyloc nut 22-28
Pump front mounting bracket bolt 17 -23
Pump pivot bolt 22-28
Pump side mounting bracket bolt 34-48
Connecting Rod
Connecting rod nut 50-60
Cooling System
Coolant pump assembly screw 85-115
Coolant pump casing to timing cover 17 -23
Coolant pump plate to timing cover 17 - 23
Coolant pump to cylinder block 22-28
Coolant pump to timing cover 17 - 23
Coolant rail to cylinder head 22-128
Cover plate / throttle spring anchor to cylinder head 22-28
Cylinder head lifting eye 22-28
Fan drive unit pulley nut 13-17
Fan drive unit pulley stud T 17 -23
Fan to fan drive unit =23
Heater offtake adapter 32-38
Hose clamp, bypass pipe to coolant pump 25-35
Hose clamp, idle speed control valve to tee piece on coolant housing 25-35
Idie speed control valve manifold to ¢cylinder head 22-28
Inlet spout to coolant pump 17 - 23
Temperature switch to coolant rail 22-28
Crankshaft o
Damper bolt 180 -220
Drive—plate to crankshaft 85-105
Pulley damper bolt 14-18
Timing disc setscrew 85-115
Turning plate to pulley 14-18
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Fixing Tightening Torque
(Nm)

Cylinder Block

Air injection pump connector bracket to cylinder block 5-7

3/8in UNF nut 34-46

Bearing cap to cylinder block (1/2in diameter stud) 23-31

Bearing cap to cylinder block (3/8in diameter short stud) 13-17

Bearing cap to cylinder block (3/8in diameter long stud) 13-17

Bearing cap to cylinder block (nut) 765-935
Cylinder head to cylinder block (7/16in diameter stud) 23~ 31
Cylinder head to ecylinder block (3/8in diameter stud) 6-8

Qil filter face plug 5-7 !
Oil gallery rear plug 85-115 !
Undershield nut 76,5-935
Cylinder Head and Camshaft Cover

Camshaft bearing cap stud 13-17
Camshaft bearing cap to tappet block 105-135
Camshaft cover bolt 17 - 23
Camshaft cover screw 85-115
Camshaft position sensor 5-7

Coupling assembly to camshaft 22-28
Cylinder head to cylinder block (domed nut) 64-78
Cylinder head to ecylinder block (nut) 3442
Cylinder head to timing cover 22-28
Exhaust manifold stud 13-17
Exhaust manifold to cylinder head 17 - 23 |
Intake manifold stud 13-17 ;
Intake manifold to cylinder head 17 -23 :
Tappet block to cylinder head (nut) 17 -23 i
Tappet block to cylinder head (socket screw) 22-28

Tappet block to cylinder head (stud) 13-17 !
Dipstick Tube 3
‘Dipstick tube to throttle body 4-5
Camshaft position sensor 5-7

Chain tensioner setscrew o 22-28
Damper assembly upper bracket bolt 22-28

Idler shaft retention 43 - 57
Sprocket to auxiliary shaft T 10,5 - 13,5
Thrust plate to cylinder block 22-28
[Upper chain tensioner bolt 22-28
Engine Mountings !
Heatshield to hydraulic mount 4-5 |
Exniaust Manitold

3/8in diameter stud 13-17

Front heatshield setscrew 17-23

Rear heatshield setscrew 34 - 46

Fuel System ‘
Fuel rail to intake manifold 85-11,5 }

vii
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Fixing Tightening Torque
{(Nm)

Generator Mounting

Adjuster sleeve nut 34 - 46
Adjuster sleeve to adjuster bracket 17 -23
Adjuster to generator 17 -23
Cylinder block to timing cover bracket 43-57
Generator mounting bracket pivot bolt 34 - 46
Intake Manifold

Cruise control bracket to intake manifold stud 10,5-135
Elbow to intake manifold 85-115
Intake manifold stud 25-3,5
Stub pipe to throttle housing 1,6-25
Throttle housing to intake manifold 4-5
Throttle stop screw locknut 4-5
Top cover mounting stud 25-35
Manifold Ends

Intake manifold connector bracket screw 7-10
Manifold end connector assembly 13-17
Vacuum take—off screw 85-1156
Oil Cooler

Hose clamp, oil cooler hose to radiator cradle 7-10
Qil cooler pipe clamp plate nut 15,5~ 20,6
Oil cooler pipe connector 25-35
Oil cooler pipes to engine 17 - 23
Oil cooler to body 17 -23
Oil Pump, Filter and Oil Pan
|Baffle plate to sandwich to cylinder block 22-28
Clamp bracket setscrew 13-17
Cover housing bolt 22-28
Cylinder block support bracket setscrew 50-70
Delivery elbow to oil pump 22-28
Oil filter canister 13-17
Oil filter head to cylinder block 22 -28
Qil pan adapter setscrew 10,56-13,5
Qil pan drain plug 61-75
Oil pan sandwich blanking plate setscrew 10,5 -135
Oil pan sandwich to cylinder block 22-28
Qil pan to oil pan sandwich 22-28
Qil pan to sandwich and cylinder block 22-28
Qil pipe bracket setscrew 22-28
Outlet elbow bolt 10,5-135
Pipe clamp to pillar nut 22-28
Pump assembly to cylinder block 22-28
Rear pipe bracket setscrew 22-28
Relief valve assembly 102 ~ 142
Suction elbow to oil pump 22-28
Taptite screw 5-7
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Fixing Tightening Torque
{Nm)

Power Steering
Front and rear plates to mounting bracket 22 -28
Pulley to pump 22-28
Pump to engine 22-28
Spark Plug and Ignition Coil
Rear coil mounting bracket to camshaft cover 10,5-135
Spark plug 13-17
Starter Motor
Bracket clamp Taptite screw 35-45
Rear support bracket 1o cylinder block 34-46
Starter motor to cylinder block 31,6-425 ]
Timing Cover
Air pump mounting and adjuster bolt 22-28
Bearing housing to cylinder block (nut) 22-28
Bearing housing to cylinder block (stud) 13-17
Timing cover plate to ¢ylinder block 22-28
Timing cover to cylinder block 22-28
Timing cover to cylinder head 13-17
Transmission Unit
Automatic transrnission unit to cylinder block 41-49

Issue 2 June 1995


ADMINISTRATOR


V12 Engine Service Manual

1, SERVICE MATERIALS
Description Uses Notes

Dow 111 silicone grease Plug lead to spark plug Or equivalent to Ford Motor
Company Specification
ESE-M1C171-A

Hylosil 102 sealant Half moon seal to camshaft carrier

Filler cap 'O’ ring

Loctite 518 sealant Camshaft carrier to cylinder head

Tivoli Kay adhesive No. 5696 Exhaust system joints

sealant

Vaseline (or Silicon 5000) Top of oil filler tube
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Application Kem Specification
General Number of cylinders 12
Cylinder bank arrangement 60 degree vee formation i
Bore 90,0 mm :
iStroke 78,6 mm
' Cubic capacity 5993 cm?
Compression ratio 11:1
i Firing order 1A,6B,5A,2B,3A,4B,6A,1B,2A,58,4A3 i
| B {(No. 1 eylinder at crankshaft pulley
end. Cylinder bank A is right-hand ‘
cylinder bank viewed from flywheel
end) |
Ignition timing Fully mapped Nippondenso engine |
management system with electronic |
ignition
Spark plug Type NGK BR7 EF
Gap 0,65 mm
Ignition coil iType Nippondenso DIS
Number per vehicle 2
Primary winding resistance 0,45 to 0,55 ohm

, Secondary winding resistance

11,5 to 15,5 kohm (at 20°C)

. Secondary winding open circuit
voltage (at engine idle speed)

34 kV (minimum)

Plug lead resistance

i Cylinder bank A

T1A: 13,24 kohm

2A: 11,64 kohm

3A: 8,48 kohm

4A: 7,40 kohm

5A: 8,72 kohm

6A: 14,00 kohm

Cylinder bank B

1B: 8,72 kohm

2B: 11,64 kohm

3B:7.92 kohm 3

4B: 10,48 kohm

5B: 15,96 kohm

6B: 22,32 kohm 1

(No. 1 cylinder at crankshaft pulley
end. Bank A is right-hand bank
viewed from drive-plate end)

Fuel injection equipment

Type

Micro-processor controlled engine
management system ';

I
' Fuel pressure

3 bar [

Exhaust Emission

. Exhaust gas analyzer reading (at
lengine idle speed and normal
| operating temperature)

0,6% CO maximum (with catalytic
converter fitted)

Idie speed (engine at normal
operating temperature)

" Automatic transmission
I

700 RPM (gear selector in neutral)

Xi
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Application

Hem

Specification

Compression pressure

Cylinder pressure

13,6 to 16,3 bar (with aii spark piugs
removed, throttle fully open, engine
at operating temperature and a
minimum cranking speed of 300

RPM

Differential pressure between
cylinders

1,38 bar (maximum)

Cylinder block

Material

Aluminum alloy

Main bearing line bore diameter

80,429 to 80,434 mm

Cylinder block nominal bore
diameter after honing

For piston grade A

89,990 to 90,002 mm

For piston grade B

90,005 to 90,018 mm

Cylinder sleeve

Type

Slip fit, wet sleeve

Material

Cast iron

Qutside diameter (piston grades A
and B)

97,99 to 98,01 mm

Cylinder head

Material

Aluminum alloy

Combustion chamber

May design, two valves per cylinder

Crankshaft

Material

Cast iron

Number of main bearings

7

Main bearing type

Vandervell VP3

Journal diameter

P (pink): 76,215 to 76,225 mm

W (white): 76,225 to 76,235 mm

G (green): 76,235 to 76,245 mm

Thrust washer thickness

2,57 to 2,62 mm

Permissible end float

0,075 to 0,279 mm

Crankpin diameter

R (red): 58,405 to 58,415 mm

Y (yellow): 58,415 to 58,425 mm

B (blue): 58,425 to 58,435 mm

Identification

Colour codes stamped on No.1 bal-
ance weight: F {front), journals 1to 7
(P, W or G), crankpins 1to 6

(R, Y or B)

Connecting rod

Length between centers

151,38 to 151,50 mm

Bore for connecting rod bearing

62,000 to 62,014 mm

Connecting rod bearing diametrical
ciearance

0,027 to 0,062 mm

Connecting rod bearing side
clearance

0,17 to 0,33 mm

Bore for small end bushing

26,98 to 27,005 mm

Piston Type Solid skirt
Skirt clearance 0,03 to 0,04 mm
Piston diameter Grade A 89,960 to 89,972 mm
Grade B 89,975 to 89,987 mm
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Application item Specification
Piston ring Number of compression rings 2
Number of oil econtrol rings 1
Gap when fitted in bore Top compression ring: 0,30 to 0,55
mm
Second compression ring: 0,30 to
0,50 mm
Qil control ring rails: 0,38 to 1,14
mm
Piston pin Type Fully floating
Length 79,25 t0 79,38 mm
Outside diameter Grade A (red): 23,809 to 23,812 mm
Grade B (green): 23,806 to 23,809
mm
Camshaft Material Cast iron, chilled
Number of journals 7
Norminal lift 9,5 mm
Permissible end float 0,13 mm
Thrust load point Front end of camshaft
Valve Head diameter (at gauge point) Intake: 41,15 to 41,40 mm

Exhaust: 34,32 to 34,60 mm

Valve face angle

Intake and exhaust: 45,25 degrees

Valve stem diameter

Intake and exhaust: 7,854 to 7,866
mm

Valve clearance

Intake and exhaust: 0,26 to 0,30 mm
(0.010to 0.012 in)

Adjustment of valve clearance

Method

Shims

Shim sizes available

Between 0.085 in and 0.108 in (in
increments of 0,005 in)

Valve guide Material Cast iron
'Length Intake: 48,50 mm
: Exhaust: 43,82 mm
'Outside diameter Standard - no groove: 12,72 to 12,75
* mm
First oversize — two grooves: 12,85
i to 12,88 mm
‘ Second oversize — three grooves:
| 12,98 to 13,01 mm
1Valve guide bore concentricity with | Within 0,025 mm (i.e.total indicator
guide outside diameter reading of 0,050 mm)
| Clearance between valve stem and | 8,13 mm (plus the valve clearance)
.cam heel
Valve seat ' Seating angle 44,50 to 44,75 degrees
Valve seat insert outside diameter Intake: 42,93 to 42,94 mm
Exhaust: 38,17 to 38,18 mm
: Interference fit in eyiinder head intake and exhaust: 0,08 mm
Tappet Outside diameter 34,87 to 34,90 mm

Diametrical clearance

0,02 to 0,04 mMm

Valve spring

Free length

|
Outer: 53,4 mm \
Inner: 44,0 mm \

Xiii
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Application item Specification

Camshaft sprocket Number of teeth 47
Crankshaft sprocket Number of teeth 21
Idler sprocket Number of teeth 21
Timing chain Type Endless duplex

Number of pitches 180

Pitch 9,525 mm

Roller diameter 6,35 mm
Qii fiiter Type Fulii fiow disposabie canister
Oil pressure (engine at normal At idle speed 0,5 bar (minimum)
operating temperature)

At 4000 RPM 4,0 bar {(minimum)
Qil pump Type Gilardini Motorfides
Drive Belt Tensions

Application Specification

Generator drive belt Burroughs method: new belt 775 N. In service if

tension falls below 230 N, reset at 400 N

Clavis method: new helt 182 to 188 Hz. In service if
tension falls below 119 Hz, reset at 137 to 143 Hz.
(Measuring point: mid—-way between pulleys)

Water pump / air injection pump drive belt Burroughs method: new belt 650 N. In service if
tension falls below 320 N, reset at 400 N

Clavis method: new belt 169 to 175 Hz. In service if
tension falls below 127 Hz, reset at 132 to 138 Hz.
(Measuring point: mid-way between crankshaft and air
injection pump pulleys)

Power assisted steering pump / air conditioning Burroughs method: new belt 790 N, rotate engine at
compressor drive belt least 3 times and reset at 790 N. In service if tension
falls below 270 N, reset at 630 N

Clavis method: new belt 117 Hz, rotate engine at least 3
times and reset to 117 Hz. In service if tension falls
below 70 Hz, reset at 90 Hz. (Measuring point: mid-way
between crankshaft and air conditioning compressor
pulleys)
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1. GENERAL DESCRIPTION

Setin a 60 degree ‘Vee’ formation, the engine has twelve cylinders - six in each bank —- each with a bore of 90 mm and
a stroke of 78,5 mm, giving an overall capacity of 5993 cubic centimeters. On each cylinder bank, a single overhead
camshaft actuates two valves per cylinder. Fuel is supplied to each cylinder via an injector, fed from a regulated fuel
rail. Clean air is supplied via paper element air cleaners on each cylinder bank. To comply with statutory regulations
in some countries and to reduce emissions during the warm-up period, secondary air is delivered to the exhaust mani-
folds by an engine-driven air injection pump. This improves oxidation until the catalytic converters are fully effective.
All engine functions are controlled by an integrated engine management system, which incorporates the on-board
diagnostic systern (OBDII).

1.1 Construction

The skirted design crankcase is manufactured in aluminum alloy and its open top deck houses slip fit wet cast iron
cylinder sleeves,.

Housed in the crankcase is the cast iron crankshaft, which is nitro—carburize treated to give a very high quality finish
on the bearing surfaces and help increase the life of the bearing journals. The crankshaft is supported by seven main
bearing caps, which have bearings of lead bronze on split steel backed shells with a lead indium overlay. Any crank-
shaft end—float is controlled by half thrust washers fitted on each side of the center main bearing. The gears and pulleys
which drive the timing chain and external drive belts are keyed on to the crankshaft nose and held captive by a single
bolt fitted into the end of the crankshaft.

The ‘H’ gection connecting rods are of faraed steal and have small end bushes of lead bronze with stesl h.-.mlqnn which

=200 eciyt rolls 2l O0f S+FL =leer FANAY S WV aARRD APU NG P wsaFl AAANF Al VAFAANE Rt A E Vit VAL APLASAAE Al e

are machined to size after being pressed |nto the connecting rod. Connecting rod bearings are made from Iead bronze
on split steel backed shells with lead indium overlay.

Pistons are manufactured from aluminum alloy and are fitted with three rings, two upper compression rings and one
lower oil control scraper ring. The pistons run on hardened steel piston pins, which are offset from the center line of
the piston towards the thrust face.

A major feature of the engine is the design of the aluminum alloy cylinder heads. The heads utilize the ‘May Fireball
combustion chamber which by virtue of its design gives better fuel / air mixing and controlled, even burning. These
‘lean burn’ combustion qualities aid fuel economy and help to meet increasingly stringent emission regulations. The
cylinder heads carry the tappet block (cam carrier) in which the single camshaft per cylinder bank runs directly, with
two steel in—line valves per cylinder which run in cast iron guides. Each valve has two valve springs and is operated
by the camshaft via a chilled cast iron bucket tappet and clearance—adjustment shim.

Manufactured in cast iron with chilled cams, the camshafts are retained by machined aluminum caps. The tappet block
is manufactured in cast aluminum alloy and is topped by a cover of the same rmaterial.

Camshaft drive is by a single ‘duplex’ chain, which incorporates an idler sprocket in its drive line. Drive for the chain
is provided by the crankshaft and chain tension is controlled by a tensioner blade and three damper blades.

Three external drive belts situated at the front of the engine are operated by pulleys mounted on the crankshaft nose.

Tha ¢k haléia A o Fall .
The three belts drive the lﬁllﬁ‘v'\v'il"lg

Generator
Air conditioning compressor and power steering pump
Water pump / cooling fan and air injection pump.

Two windage trays are fitted below the crankcase which prevent oil being sucked up and thrown into the crankcase,
thereby alleviating windage and power loss. Bolted onto the bottormn of the crankcase is the aluminum sandwich plate,
the front part of which forms the base of the engine, with the rear part opening out to let oil reach the pressed steel
oil pan. The oil pan is bolted to the sandwich plate.

1.2 Fullflow Qil System

Qil is drawn from the oil pan via a gauze filter fitted in the suction pipe. Qil is fed under pressure via internal galleries
in the cylinder block to the filter head where it is regulated by a relief valve. Any relief oil is returned directly to the
suction side of the oil pump. The main oil flow is then directed to the oil filter, is again regulated and, in the event of
a blockage in the system, is by-passed. After filtration, the main oil flow passes through a cooler via a regulator, to
guard against blockage. After cooling, the main oil is fed into the main oil gallery for distribution to various parts of
the engine. Filtered oil is directed under pressure from the main oil gallery to the seven main bearings and then by
oil~ways in the crankshaft, to the connecting rod bearings. An oil feed pipe connected to the rear of the cylinder block
drawing oil from the main gallery, feeds the camshaft bearings. The idler gear is Jubricated with oil from the main gal-

lery by oil-ways drilled at the front of block.
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1.3 Crankcase Breather

"Blow-by’ gases are recycled through the air intake system to maintain a crankcase depression, thus preventing their
escape to the atmosphere. Both cylinder banks have identical full and part load breathers. The breather pipes are con-
nected to the top cover plate between the two banks. The other ends of the full load breather pipes are connected to
stub pipes on the intake hoses. The part load breather pipes consist of hoses taken from the full load breather hoses
and are connected to the centre of the intake manifolds. In this way, a suitable depression is maintained at all throttle
settings.

1.4 Cooling System

The engine is cooled in a conventional manner by the circulation of a solution of good quality anti-freeze and water.
The water pump is mounted directly above the crankshaft and is belt driven from the crankshaft by a three point drive,
which also drives the air injection pump. The coolantis fed into the cylinder block by external pipes and is drawn from
the engine via a thermostat in each eylinder bank to the radiator, or directly returned to the engine if the coolant tem-
perature is too low.

2, SERVICE PROCEDURES
2.1 Sealants

One of the specified sealants for use on this engine is the Marston compound known as Hylosil 102, a white amine cure
systerm rubber. Should this not be available, an equivalent amine cure sealant must be used. Under no circumstances
should an acidtoxy cure system be used. Loctite 518 sealant is also specified for certain applications, See Service Ma-
terials in the Preliminary Pages for the correct sealant for each application.
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3.

3.1

FAULT DIAGNOSIS
Introduction

The following diagnostic procedures are provided to assist properly qualified persons to identify and rectify those
faults relating to the engine which are most likely to be encountered.

If an electrical fault is suspected, refer to Section 5.2 of the Electrical Diagnostic Manual (EDM), Certain predefined fault
conditions cause a diagnostic trouble code (DTC) to be generated. In this case, refer to the procedure for that DTC. If

no DTC is present, the EDM procedures can still be used by referring to the list of fault groups in the preliminary pages
of Section 5.2. The group numbers for certain fault conditions are included in the table below. For instrumentation

faults, refer to Section 15.2 of the EDM.
Faults related to the cooling system are dealt with in Section 4.2 of the appropriate Vehicle Service Manual (VSM).

3.2

Diagnostic Procedures

Symptom

Possible Cause

Check

Remedy

Overheating

Refer to Section 4.2, VEM

over

Overheating at tick—;

Refer to Section 4.2, VSM

Too cold

Refer to Section 4.2, VSM

Loss of coolant

i

)

Refer to Section 4.2, VSM

Engine does not start
(fails to rotate)

Battery leads loose or ter-
minals corroded

Battery discharged

Starter motor inoperative

Fault in starting circuits / con-
trol module(s)

Check battery leads and ter-
minals

Check condition of battery
with hydrometer

Starter motor jammed or
faulty

Check for loose and dirty con-
nections to the starter motor

Check wiring harnesses, igni-
tion switch, crank relay,
SLCM, BPU and ECM

Clean and tighten as necess-
ary

Charge or renew battery as
necessary

Free pinion or renew starter
motor

Clean and tighten connec-
tions

Rectify wiring harness fault(s)
/ renew faulty component(s)

Engine does not start
(will rotate)

Starter motor speed too low

Ignition system fault

i
\
|
} Fuel system fault
\

?Engine speed, or crankshaft
position sensor fault

Throttle  position sensor
-failed at wide open setting

Check battery leads and ter-
minals

Check condition of battery
with hydrometer

Check spark plugs

Refer to Section 5.2,
(group 15)

Refer to Section 5.2,
{(groups 6, 10 and 11)

Refer to Section 5.2,
(groups 14A and 14C)

Refer to Section 5.2,
(group 4)

EDM

EDM

EDM

EDM

Clean and tighten as necess
ary

Charge or renew battery as :

necessary
Renew spark plugs
Rectify as required

Rectify as required
Rectify as required

Rectify as required

Insufficient oil pres-
sure

.Engine overheating
" Qil requires changing

.Worn crankshaft journals

.Excessive crankshaft end-
float

. Waorn main bearing sheiis

. Worn il pump

 Relief valve sticking open
Relief valve spring too weak

Check oil level and for conta-
mination of oil

Listen for rumble or knock
Fit dial gauge and measure

Listen for rumbie or knock
Check pump clearances
Check valve for sticking
Check spring rate

Refer to Section 4.2, VSM
Change oil and filter

Renew crankshaft
Renew thrust washers

Renew bearing shells
Renew oil pump
Renew valve

Renew spring
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Symptom

Possible Cause

Check

Remedy

Insufficient oil pres-
sure (continued)

Insufficient oil in oil pan

Qil viscosity too low
Water in oil

Cracked oil pump housing

Blocked oil pick—up‘ pipe
strainer

Oil pump pipe ‘O’ ring seals
leaking

Main oil gallery 'O’ ring seals
leaking or gallery blocked

Faulty gauge or sensor

Check oil level

Check oil viscosity

Check oil level and for conta-
rmination of oil

Check for leaking cylinder
head gasket(s)

Inspect pump housing

Remove oil pan and visually
check

Remove oil pan and pipes and
check 'O’ ring seals

Inspect oil gallery and 'O’ ring
seals

Refer to Section 15.2, EDM

Top-up as required

Renew oil and filter
Renew oil and filter

Renew head gasket(s)

Renew pump

Remove oil pick-up pipe and
clean strainer

Fit new ‘O’ rings
Fit new ‘O’ rings or clear oil

gallery
Renew gauge or sensor

Qil pressure too high

Engine temperature too low
Reiief vaive stuck shut
Wrong pressure relief valve
Oil viscosity too high

Faulty gauge or sensor

Check valve for sticking
Check the spring rate
Check oil viscosity

Refer to Section 15.2, EDM

Refer to Section 4.2, VSM
Clean or renew the valve
Renew spring

Renew oil and filter
Renew gauge or sensor

Burning oil

Worn cylinder bores
Worn valve guides

Worn intake valve guide seals
Worn piston rings
Cylinder head gasket(s) leak-

ing
Incorrect oil viscosity

Check bore wear

Insert valve in guide and
check side movement

Remove seals and check for
splits or wear

Measure rings in bore

Check for blue smoke from
exhaust

Check oil viscosity

Rebore cylinders

Renew valve
necessary

Renew in sets

guides as

Renew rings in sets and re-
bore as necessary

Renew hecad gasket(s)

Renew oil and filter

Losing oil (leaking)

Worn front oil seal
Worn rear oil seal
Leaking gasket(s)
Cylinder block cracked

Visual check
Visual check
Visual eheck
Visual check

Renew seal

Renew seal

Renew gasket(s)
Renew cylinder block

Noisy valve gear

Excessive valve clearance
Broken valve spring
Broken valve guide
Broken valve seat insert
Lack of lubrication

Valve clash
Worn camshaft(s)

Worn camshaft drive chains /
tensioners

Check valve clearances
Check valve springs
Check valve guides
Check valve seat inserts

Check oil pressure gauge re-
ading

Check valve timing
Check valve clearances
Lack of lubrication

Remove front timing cover
and check for wear

Adjust valve clearances
Renew as necessary
Renew as necessary
Renew as necessary

Refer to Insufficient Qil Pres-
sure fault finding

Adjust valve timing
Adjust valve clearances

Refer to Insufficient Qil Pres-
sure fault finding

Renew as necessary

Noisy timing chains

Insufficient oil pressure

Tensioners not released

Chains, sprockets or ten-
sioners worn

Take oil pressure gauge read-
ing with engine hot

Check chain tensioners

Visually check / remove and
check for wear

Refer to Insufficient Oil Pres-
sure fault finding

Release chain tensioners
Renew as necessary
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Symptom ‘ Possible Cause Check Remedy
Detonation knock | Engine running too hot Refer to Section 4.2, VSM
{pinging) ;

| Cylinder head gasket(s) leak- | Check oil level and for conta- | Renew head gasket(s).

ing

' Incorrect valve timing
-Incorrect ignition timing

|
} Incorrect grade fuel
|

Fuel / air mixture too lean

mination of oil. Pressure-test
cooling system and check for
contamination of coolant in
header tank

Check valve timing

If engine has been dis-
mantled, examine sensors
and timing disks / pegs for in-
correct assembly

Check fuel is as specified for
vehicle
Leak / blockage in fuel or air
system

Refer to Section 5.2, EDM
{groups 6 and 11)

Change oil, filter and coolant
as necessary

Adjust valve timing
Rectify as required

Drain fuel tank and refill with ;
correct grade fuel

Rectify as required

Rectify as required

Loss of power Burned valves / valve seats
Sticking valves

Insufficient valve clearances
Incorrect valve timing

Low compression in cylinders
Partial seizure of engine

Worn camshaft(s)
Incorrect grade fuel

Fuel system fault

fgnition system fault

i

?Throtﬂe position sensor fault

; MAP sensor fault

Check cylinder compressions
Check cylinder compressions

Check valve clearances
Check valve timing
Check compressions

Remove spark plugs and ro-
tate crankshaft

Remove camshaft(s) and
check for wear

Check fuel is as specified for
vehicle

Refer to Section 5.2, EDM
(groups 6, 10 and 11)

Refer to Section 5.2, EDM
(group 15)

Refer to Section 5.2, EDM
(group 4)

Refer to Section 5.2, EDM
(groups 1A and 1B)

Renew valves/recut or renew
valve seats as hecessary

Renew valves, springs or
guides as necessary

Adjust valve clearances
Adjust valve timing |
Rebore / re-ring as necessary ‘

Overhaul engine as necess- .
ary i
Renew camshaft(s)

Drain fuel tank and refill with
correct grade fuel

Rectify as required

Rectify as required

Rectify as required

Rectify as required

L i

Rough running at | Cylinder head gasket(s) leak-
normal engine speed ing

1 Sticking vaives

|

'Broken valve springs

'Piston fault
‘Burned valves / valve seats

| Leaking exhaust

Air leaking into intake mani-
fold(s)

Check cyiinder compressions

Check cylinder compressions
and for bent valve stems

Check cylinder compressions
Check cylinder compressions

Visual check

Run engine and check for
leaks / whistling. Spray ‘Easy
Start’ around suspect area
{the engine speed will in-
crease if an air leak is present)

Refer to Detonation Knock
fault finding

Renew vaives, springs or’
guides as necessary

Renew valve springs and
valves as necessary 1

Renew pistons }

Renew valves/recut or renew

valve seats |

Repair leak or renew exhaust |

Renew gasket{s) or mani-
fold(s)

I
|
[
\
\
j
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(group 13)

Symptom Possible Cause Check Remedy
Rough running at |lgnition system fault Refer to Section 5.2, EDM | Rectify as required
normal engine speed (group 15)

(continued)
Fuel system faulit Refer to Section 5.2, EDM [Rectify as required
(groups 6, 10 and 11)
Engine misfiring Refer to Section 5.2, EDM |Rectify as required

Rough idle

Incorrect valve timing
Burned valves / valve seats

Check valve timing
Check cylinder compressions

Adjust valve timing

Renew valves/recut or renew
valve seats

(group 20)

Ignition system fault Refer to Section 5.2, EDM |Rectify as required
(group 15)
Fuel system fault Refer to Section 5.2, EDM |Rectify as required
{groups 6, 10 and 11)
Engine misfiring Refer to Section 5.2, EDM | Rectify as required
(group 13)
Closed throttle  position |Refer to Section 5.2, EDM |Rectify as required
switch fault (group 21)
Idle speed control fault Refer to Section 5.2, EDM |Rectify as required
(group 20)
Evaporative emission control | Refer to Section 5.2, EDM |Rectify as required
fault (group 18)
Engine fails to idle Cylinder head gasket(s) leak- Refer to Detonation Knock
ing fault finding
Insufficient valve clearances |Check valve clearances Adjust valve clearances
Blockage in exhaust system | Check for restrictions Remove the restrictions or
renew components as
necessary
Idle speed control fault Refer to Section 5.2, EDM |Rectify as required

Engine backfires

Air leakage into / from the ex-
haust system

Leakage past valves and
guides

Incorrect valve timing

Valves not closing properly

lgnition system fault

Checkfor leaks or blows inthe
system

Check for crankcase fumes

Check valve timing
Check valve clearances

Check for wear or gum in
valve guides

Check for poor seating of
valves

Refer to Section 5.2, EDM
(group 15)

Repair leaks or renew system
if necessary

Renew valves and guides

Adjust valve timing
Adjust valve clearances

Renew guides or decarbonize
the cylinder heads

Renew valves/recut or renew
valve seats

Rectify as required

Engine spits back
into air boxes

Air leaking into intake mani-
fold(s)

Fuel injection fault (excess-
ively weak mixture)

Refer to Section 5.2, EDM
(groups 6 and 11)

Refer to Rough Running at
Normal Engine Speed fault
finding

Rectify as required
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4, SERVICE OPERATIONS
4.1 Camshaft, Renew

SRO 12,13.02 — LEFT-HAND
SRO 12.13.03 - RIGHT-HAND

s Remove the camshaft covers, see Section 4.2.

= Remove the idler tensioning pulley assembly from the
right-hand cylinder head.

= Rotate the engine to the cam removal position (TDC) until
Timing Gauge C 3993 can be ingerted into the recess in the
camshaft (Fig. 1).

Note the two uppermost camshaft sprocket retaining
boits. Remove Timing Gauge C 3993,

= Rotate the engine until the two LOWER camshaft sprocket
retaining bolts on the relevant camshaft become access-
ible.

» Push backthe locktabs and remove the two retaining bolts
(ensure that the tab washer or the bolts do not drop into

the timing case). "Vﬂl\/ \ NN J:Z:”G
= Rotate the engine to the camshaft removal position (TDC)
and refit Timing Gauge C 3293,
= Slacken, but do NOT remove the two remaining camshaft Fig. 1
sprocket retaining bolts.
Remove the rubber grommet from the front of the right-
hand timing cover and insert Service Tool JD 50 (Release

Tool) {1 Fig. 2), and release the locking catch on the timing
chain tensioner.

» Fit Service Tool JD 50 (Chain Tension Retainer) (2 Fig. 2)
and retract the timing chain tensioner until the locking
catch is engaged.

= Remove Service Tool JD 50.

» Remove the remaining two camshaft sprocket bolts and fit
Service Tool JD 40 (1 Fig. 3) to retain the sprockettothere-
tainer plate.

CAUTION: Do not rotate the engine while the camsheft is
disconnected.

/\‘7 32 577
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» Gradually slacken off each camshaft cap securing nut
(1 Fig. 1) twoturns at atime until the valve springs are fully
relaxed.

= Note the cap to carrier relationship.

»« Remove the nuts / washers and lift off the bearing caps
(2 Fig. 1), and remove the left-hand camshaft (3 Fig. 1).

»n Clean and examine all components thoroughly.

» Replace worn or damaged components as necessary.
= Ensure that all oilways are clear.

= Lubricate the camshaft journals with clean engine oil.

= Fit the replacement camshaft to its carrier using Service
Tool, Timing Gauge C 3993, to position the camshaft cor-
rectly (Fig. 2).

= Fit the bearing caps, washers and securing nuts, (1, 2 Fig.
1).

= Progressively tighten the securing nuts to the correct
tarque working from the center outwards. See Torque
Tightening Specifications in the Preliminary Pages.

= Check that Timing Gauge C 3993 is in position,

= Engage the camshaft sprocket to the camshaft, and fit but
do not fully tighten one retaining bolt and tab washer.

= Remove Service Tool JD 40.

= Fit the second retaining bolt to the tab washer, and secure
the two bolts.

* Remove Service Tool C 3993.

Rotate the engine and fit the remaining sprocket retaining
bolts and tab washer.

Repeat the procedure for the right-hand camshaft (if
necessary).

Fit Service Tool JD 50 (Chain Tension Retainer) and raise
the timing chain tensioner slightly.

Check and adjust the valve clearances, see Section 4.3,
= Lock over all the tabs.

* |nsert Service Tool JD 50 (Release Tool) through the timing Fig. 2
cover., Release the locking catch and allow the tensioner
to expand.

= Remove both Service Tools,

Check the valve clearances, see Section 4.3.

Refit the rubber grommet to the front of the tirming cover.
Refit the camshaft covers, see Section 4.2.
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4.2 Camshaft Cover Gasket, Renew
SRO 12,2943 _ LEFT-HAND

SRO 12.29.44 - RIGHT-HAND
= Remove the engine cover, see Section 4.10.

= Remove the left-hand or right~-hand intake manifold as re-
quired.

= For right-hand camshaft cover and engine set only:

= Rernove the idler tensioning pulley assembly from the
right-hand cylinder head. Disconnect the air conditioning
compressor multi-way connector.

= Rermove and reposition the compressor for access (do
NOT disconnect the manifold or pipework).

* For right-hand and left-hand camshaft covers:

s Rermove the securing nuts and bolts (1 Fig. 1), and remove
the camshaft cover,

= Remove and discard the gasket (2 Fig. 1) and the half-
moon seal (3 Fig. 1). Clean the mating faces and the half-

..........
= Apply sealant to the half-moon seal (3 Fig. 1) and seat in
position. See Service Materials in the Preliminary Pages.

» Fit and align the new camshaft cover gasket, refit the cam-
shaft cover and secure with nuts and bolts (1 Fig. 1).

= For right-hand camshaft cover and engine set only:
= Refit the air conditioning compressor.
= Reconnect the compressor multi-way connector, and refit

the idier tensioning puiley assembly to the right-hand cyl-
inder head.

= For right-hand and left-hand camshaft covers:

= Refit the intake manifold.

= Refit the engine cover, see Section 4.10.
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4.3 Valve Clearance, Check and Adjust

SRO 12.29.48
= Remove the camshaft covers, see Section 4.2,

» Rotate the engine as necessary and measure the valve
clearances (2 Fig. 1) between the heel of the cam (4 Fig. 1)
and the cam followers (3 Fig. 1).

= Make a note of each reading.

s Shouldtheclearances be incorrect (see Service Datainthe
Preliminary Pages), proceed as follows:

= Remove the camshafts, see Section 4.1,
= Remove the cam followers (3 Fig. 1).

» Remove each shim (5 Fig. 1) in turn, check the size with a
micrometer and note the reading.

» Calculate the size of shim required following the examples
shown below.

= When the correct shim sizes have been obtained, refit
shims and cam followers to the cam carrier.

» Lubricate the camshaft journals with clean engine oil.
» Refit the camshafts, see Section 4.1.

= Recheck the valve clearances.

» Refit the camshaft covers, see Section 4.2,

VALVE CLEARANCES

Excessive Clearance inches
Size of existing shim 0.100
Plus the actual clearance noted 0.019

0.119
Less the specified valve clearance 0.013
Required shim size = 0.106
Insufficient Clearance inches
Size of existing shim 0.107
Plus the actual clearance noted 0,010

0.117
Less the specified valve clearance 0.013
Required shim size = 0.104

Note: See Service Data in the Preliminary Pages for valve
clearances and available valve shim sizes. '
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4.4 Cylinder Head, Overhaul

SRO 12.29.21
» Remove the cylinder head assemblies, see Section 4.11.

Note: Always support the cylinder heads on blocks of
wood. This will prevent damage to the valves
which, when open, protrude below the cylinder
head face.

» Remove the spark plugs and exhaust manifolds from the
cylinder head.

= Gradually slacken off each camshaft cap securing nut (two
turns at a time) until the valve springs are fully relaxed.

= Note the cap to carrier relationship.

s Remove the nuts/washers (1 Fig. 1) andlift offthe bearing
caps (2 Fig. 1).

» Remove the camshaft (3 Fig. 1). Fig. 1

s Using a magnet, lift out the cam followers (1 Fig. 2).

= Rermove the camshaft carrier and remove all traces of seal-
ant from carrier and head faces.

= Remove the valve springs, using Service Tool JD 6118C
and adapter JD 6118C-2 (Fig. 3).
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= Retrieve the collets (1 Fig. 1), collars (2 Fig. 1), and spring
retaining plates (4 Fig. 1).

= Remove the valves (5 Fig. 1), noting the relationship be-
tween valve and guide to ensure correct pairing during re—
assembly.

= Remove the seals from the intake valve guides.
= Clean all component parts.

» Check for wear and burning of valves or seats.
s Check the cylinder head face for distortion.

= |f distortion is evident, a maximum of 0,025 mm may be re-
moved by skimming the cylinder head.

= Taking care not to damage the inside surface of the com-
bustion chambers, remove all traces of carbon from the in-
take and exhaust ports.

CAUTION: When using scrapers or wire brushes for re-
moving carbon deposits, avoid scratching the
valve faces and seats. A soft wire brush is the
most suitable implement for this purpose.

1 = ol el e mem ] kbl e A s B e A v Daa s ol
= (igan an carnon ana otner aeposits from the vaive guides

using a suitable valve guide brush,

= Thoroughly wash the cylinder head to ensure that all loose
carbon is removed and dry the head with a high pressure
air line.

= After cleaning and polishing each valve, examine the

stems for straightness and wear, using a suitable dial
gauge and vee—-block see example at Fig. 2.

» Examine the valve faces for burns, pitting and distortion.

Renew any valves that are excessively worn, bent, or too
badly pitted to be salvaged by refacing.

IEY

Fig. 1

Note: No attempt should be made to clean up a burnt or
badly pitted valve face by extensive ‘grinding in’ of
the valve to the seat.

= Lightly lap the valves into the seats with a fine grinding
compound. The reseating operation should leave the fin-
ished surfaces smooth. Excessive lapping will groove the
valve face resulting in a poor seat when the engine is hot,

= Fig. 3 shows:
‘A’ — Correctly seated
‘B’ - Undesirable condition
‘C' — Method of rectification.

= Totestthe valves for concentricity with their seats, coatthe
face of the valve with Prussian blue or similar and rotate
the valve against the seat.

» [f the valve face is concentric with the valve stem, a mark
will be made all around the face.

Hn2rrr

Fig. 3
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= Should a mark be made on only one side of the face, the
face is not concentric with the valve stem.

» Clean the valve and again coat with Prussian blue and ro-
tate the valve against the seat.

» Check that the valve guide is concentric with the valve
seat, if not, the seat must be recut.

» Whenever valves are replaced, the seats must be recut
prior to lapping of the valves.

= Check valve guide wear by inserting a new valve into the
guide to be checked, lift it 6 mm from its seat and rock it

sidewave, Movement of tha valve across its seat must not

ST vy L 1T VaIVE QLT e e 26aL T1IUaL

exceed 0,5 mm (A Fig. 1).

» Should the movement exceed this tolerance, the valve
guide must be replaced. Use Service Tool 18G 1432 to drift
out the old guide (Fig. 2). Ensure that the relevant valve
guide is selected prior to fitting.

= When new guides are to be fitted they should always be Fig. 1
one size larger than the old guide. .

» Cylinder head bores will require reaming as follows:

= Remove the old valve guide and ream the cylinder head to
the relevant dimension. Immerse the cylinder head in
boiling water for 30 minutes. Coat the guide with graphite
grease, and, using Service Tool 18G 1432 (1 Fig. 3), driftin
the guide from the camshaft side until the snap-ring is
seated in the groove.

N2 260

Note: The interference should not be sufficient to require
the use of excessive force when fitting the guide.

» After fitting a vaive guide, the vaive seat must be recut
using Service Tool MS 621.

= Examine the valve seat inserts for pitting or excess wear.
If renewal is necessary, proceed as follows:

= Remove the inserts by machining, leaving approximately
0,25 mm of metal which can easily be removed by hand
without damaging the cylinder head.

= Measure the diameter of the insert recess in the cylinder
head.

= Grind down the outside diameter of the new insert to a di-
mension 0,08 mm larger than the insert recess.

= Heat the cylinder head for 30 minutes from cold to a tem-
perature of 150°C (300°F).

= Fit the insert ensuring that it beds evenly in the recess.

* When the cylinder head has cooled, re—cut the valve seat
using Service Tool MS 621.

Fig. 3
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Note: [f new valve inserts have been fitted, the clearance
between valve stem and cam must be checked. See

Carvina Nata in tha Dralisimam: Daas
SRTVICD a8 N O rrsniminary rages.

* The dimension must be taken between the valve stem and
the back of the cam.

= Should this dimension not be obtained, metal must be
ground from the valve seat of the insert.

Note: Use only suitable grinding equipment.

* Remove only very small amounts of metal from the valve
seat at one time before re—checking the clearance.

= Examine the cam followers for wear on the top face, these
should be perfectly flat. Check for any sign of barreling on
the side faces (Fig. 1). Replace all followers that are worn
or suspect.

= Wagsh the valves, springs, collets, and cam followers and
air dry.

» After the valve springs have been thoroughly washed,
they must be examined for fatigue and distortion. Renew

nnnnnnnnnnn
as livwTaoary.

» Test the valve springs either by comparison with the fig-
ures given in DATA, or by comparison with a new valve
spring (using a recommended valve spring testing ma- A B
chine).

» To test against a new valve spring, insert both valve 1
springs end to end between the test equipment. Apply a

load to partly compress the springs and measure their
comparative lengths (Fig. 2).

Fig. 1

Note: ‘A’ is the old spring.

» |fthe distance at ‘A’ is smallerthan the distance at ‘B’, then
‘A’ must be replaced. | /

» Spring distortion is determined by positioning the spring nzs
upright on a surface plate and checking the squareness of
each end with a set square (Fig. 3).

= All valve springs which have diminished in length and/ or .
are not square must be renewed. Fit the valves into the Fig. 2
guides and place the cylinder head on wooden blocks.

» Fit the valve spring seats, intake valve guide oil seals,
springs and collars,

= Compress the springs using Service Tool JD6118C and in-
sert the split collets.

= Apply sealant to the camshaft carrier’s mating surface and
refit the camshaft carrier. See Service Materials inthe Pre-
liminary Pages.
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= Refit the original shims in the valve collar recesses
(1 Fig. 1).

» Ensure that the shims are seated correctly, and fit the cam
followers.

Note: If the cylinder head has been overhauled to the ex-
tent of having the valve seats recut, each shim
should be 0.010 in. smaller than the original.

s Lubricate the camshaft and fit to the camshaft carrier en-
suring that it is fitted with the slot to the top.

= Fit the bearing caps, washers and securing nuts (1, 2 Fig.
2),

» Progressively tighten the securing nuts to the correct
torque working from the center outwards. See Torque
Tightening Specifications in the Preliminary Pages.

« Check and adjust the valve clearances. See Section 4.3,

| NE
5\j e

Note: A final check ofthe valve clearances should be done Fig. 1
when the cylinder head is fitted and tightened to the
cylinder block.

= Cleanthe cylinder head thoroughly and check the eylinder
head and cylinder block for warping, bowing or cracks.

= Ensure that the cylinder head and block mating faces are
clean and all oil / water galleries are not obstructed.

» Repeatthe overhaul procedure for the right-hand cylinder
head.

= Refit the cylinder head assemblies, see Section 4.11.
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4.5 Spark Plug Insert Fitting

SRO 12.29.78
= Remove the appropriate cylinder head, see Section 4.11.

Note: Always support the cylinder heads on blocks of
wood. This will prevent damage to the valves
which, when open, protrude below the cylinder
head face.

= Remove the valves, see Section 4.4,

= Bore outthe stripped thread to 19,05 mm diarmeter and tap
out to 16 UNF - 2B (Dimension ‘A’ Fig. 1).

= Counter-bore to 24,13 mm (Dimension ‘B’).
» Dimension ‘C’' = 22,23 mm.

* Dimension ‘D’ = 14,22 mm - 14,48 mm.

= Dimension ‘E’ = 10,78 mm.

» Dimension 'F' = 15,75 mm.

= Dimension ‘G’ = 11,81 mm - 11,94 mm.

= Fitthe screwed insert ensuring that it sits firmly at the bot-
tom of the thread.

= Drill and ream a 3,17 mm diameter hole 2,83 mm deep, be-
tween the side of the insert and the head.

= Drive in a locking pin and secure by peening the edge of
the insert and the locking pin.

= Dimension ‘H' = 10,16 mm (Fig. 2).
= Refit the valves, see Section 4.4,
= Refit the appropriate cylinder head, see Section 4.11.

J12 101
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4.6 Drive-plate, Renew
SRO 12.53.13

Remaove the torque converter.

Fit a suitable wedge to prevent the drive—plate rotating
and remove the drive-plate securing bolts (1 Fig. 1) and
discard them.

Remove the drive—plate and the reinforcing ring.
Clean and examine all components, renew as necessary.
Thoroughly clean all mating faces.

Fit the replacement drive—plate and the reinforcing ring,
and secure with the bolts.

Refit the torque converter.

17
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4.7 Crankshaft Damper and Pulley, Renew

SRO

12.21.01
Remnove the drive belts.

Remove the pulley securing bolts (1, 2 Fig. 1) and with-
drawthe crankturning plate (3 Fig. 1), spacers (4 Fig. 1) and
the pulley (5 Fig. 1).

Fit a suitable wedge to the drive-plate, and remove the
crankshaft damper bolt (6 Fig. 1). Alternatively, Service
Tool 18G 1205 with longer screws and spacers may be
used (Fig. 2).

Use Service Tool 18G 1436A to remove the crankshaft
damper assembly (Fig. 3).

Remove the timing disc (7 Fig. 1) from the damper (8 Fig.
1).

Clean and examine all components for wear and darnage,
and renew as hecessary.

Fit the timing disc (7 Fig. 1) to the replacement damper (8
Fig. 1) withthe roll pin (9 Fig. 1) and secure with the screws
(10 Fig. 1).

Fit the damper assembly to the crankshaft nose, and se-
cure with the damper bolt (6 Fig. 1).

Fit the pulley (5 Fig. 1) and the crank t:urning plate (3 Fig.
1) and secure with the securing bolts §nd spacers (1,2, 4
Fig. 1).

Refit the drive belts.

Y
A

J12-778

Fig. 2

1iz-799
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4.8 Crankshaft Front Oil Seal, Renew

SRO 12.21.14
= Remove the crankshaft damper assembly and pulley, see

Section 4.7.
= Remove the crank damper woodruff key (Fig.1). @
= Prize the seal from the timing cover using a screwdriver /
(Fig. 2). N\
= Discard the seal and withdraw the crankshaft spacer

(Fig.1). ,<\
s Evaming all camnonan for wear and dam nd renew //";Q/_\ m

= Examine all comiponents 1or wear anG 0amage, anarensw N Ty \
as necessary. Ensure that the seal recess is absolutely / @
clean.
= Smear the new seal with clean engine oil.
= Positionthe seal squarely inthe recess and seat using Ser-
vice Tool JD 129, and crank boit (Fig. 3).

» Refit the crankshaft spacer and the woodruff key.

= Refit the crankshaft damper assembly and pulley, see Sec-
tion 4.7,

12-786

Fig. 1

A
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4.9 Crankshaft Rear Oil Seal, Renew

SRO 12.21.20
s Remove the drive—plate, see Section 4.6,

» Clean and lubricate the exposed surfaces ofthe crankshaft
and the inside surfaces ofthe tool body, (removal /installa-
tion tool — JD 163) with clean engine oil.

= | ocate the tool body onthe crankshaft to abut the seal rear
face, which is located flush with the rear of the crankcase.

= Align both holes through the tool body with the threaded
holes in the crankshaft rear flange, screw both bolt assem-
blies (2 Fig.1) into them to lock the tool body to the crank-
shaft,

= Place the center punch (1 Fig.1) through one of the tool
body’s outer three holes and note the distance by which
the shoulder of the punch stands proud.

= Using a hammer (Fig.1), penetrate the seal (up to 2 mm);
determine this from the distance noted in the previous

operation.
"2 673
PAIITIAAL P ccnd sl D e v Al
wAWiRAY. Wi N0 eXCe8d £ MM gepin.

= Removethe punch andinsertthe self-tapping screw (1 Fig.
2); turning it no more than 1Y, turns.

= Repeat the procedure for inserting the two other screws.

CAUTION: Do not exceed 2 turns or the screw may break.

= Remove the two bolt assemblies, so that the center bolt (2
Fig. 2) can be turned clockwise to extract the seal.

= Remove and discard the seal from the tool,

» Clean the surface of the crankshaft and ensure itis smooth
and free of damage. Lubricate the surface with clean en-

gine oil. K\

» Fit the new seal squarely onto the crankshaft using the < p,
guide supplied with the seal. 8 W\\\\\\\\\m ' N
CAUTION: The seal guide must not be separated from the ' ,"--l. i
seal prior to fitment or it will be rendered un- // 0N

suitable for use.

= Refitthe tool body onto the crankshaft to abut the seal rear
face. Align the holes through the tool body with the
threaded holesin the crankshaft flange, insert both bolt as-
semblies and screw them in until the bolts ‘bottom’.

» Remove the seal guide. Tighten the nuts / washers alter-
nately against the tool face, 1/> turn at a time, until the seal
casing is driven into its location in the crankcase by the
front rim of the tool.

= Remove the bolt assemblies, and remove the body of the
tool from the crankshaft.

» Refit the drive-plate, see Section 4.6.
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4.10 Engine Cover, Renew
SRO 12.29.93

= Release the throttle cable outer locknut (Fig. 1) and re-
move the outer cable from the throttle bracket.

» Release and remove the turn-fasteners securing the en-

gine cover (Fig. 2) to the fuel rail. ~ ////éi//
Note: To release, turn the fastener a quarter of a turn. - e\ /;
= Remove and discard the engine cover. /?

* Remove the turn—fastener receptacles from the fuel rail
and discard the receptacles.

= Fit new turn-fastener receptacles to the fuel rail.
= Place the engine cover in position and fit the turn—fas-
teners.

Note: To fit, press the fastener into position with firm
thumb pressure.

= Position the throttle outer cable onthethrottle bracket and

P T P PNy . 4

tighten the cable outer locknut.

Note: Ifthis procedureisfollowed, the original throttle set-
ting is maintained.

I \\:\ 2Z-791
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4.11 Cylinder Head Gasket, Renew
SRO  12.29.02 - LEFT-HAND
SRO  12.29.03 - RIGHT-HAND

Drain the cooling system, see Section 4.2 and depressurize
the fuel system, see Section 5.2 (these sections are inthe ap-
propriate Vehicle Service Manual), Disconnect the exhaust
system with the vehicle supported on axle stands. Remove
components as required for access to the cylinder head and
proceed as follows.

= Remove the sprocket from the camshaft, see Section 4.12.
= Remove the front cover securing nuts.

* Release the cylinder head retaining nuts, 7/15 in. domed
and 3/gin., and remove the cylinder head — assistance may
be required.

Note: During the cylinder head removal, reposition the
camshaft oil feed pipe for access.

Note: Always support the cylinder head on blocks of e Nz
wood. This will prevent damage to the valves
which, when open, protrude below the cylinder
head face. Fig. 1

= Remove and discard the cylinder head gasket.
= Fit cylinder sleeve retainers, Service Tool JD 41 (Fig. 1).

= Remove the breather housing to cylinder head gasket and
water rail to cylinder head gaskets.

Note: Clean all jointing faces. Always fit new gaskets and
seals on assembly.

Check that the other camshaft is still at TDC using Service
Tool C 3933 (Fig. 2).
Remove the cylinder sleeve retainers Special Tool JD 41,
(Fig. 1). o
Fit and align the new cylinder head gasket. g \ @ _ '
s Fit and align the cylinder head ensuring that no pipes, \ Qﬂ e /ﬁ-\-.\ \ S
cables or harnesses are trapped — assistance may be re- \ | 1\ J {/f,’g((:_):\\‘;\ \v,_
uired. AN ) e N
q s S N\

. . R . . . Sr— . o i 112-778
= Fit and tighten the cylinder head securing nuts with refer- '
ence to the sequence shown in Fig. 3. See Service Data in
the Preliminary Pages for the correct torque figures.

Fig. 2

13 11 9 8 10 12 J12 581
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= Fit and tighten the cylinder head to front cover securing
nuts.

= Remove the sprocket retaining tool — Service Tool JD 40
{1Fig. 1).
» Refit the sprocket to the camshaft, see Section 4.12.

= Check, and if necessary adjust, the valve clearances, see
Section 4.3.

= Refit the rubber grommet to the front cover.

Replace the components removed for access and reconnect
the exhaust system with the vehicle supported on axle
stands. Fill the system with coolant, see Section 4.2 in the
appropriate Vehicle Service Manual.

23
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4.12 Camshaft Sprocket, Renew

Rotate the crankshaft until the required carnshaft is 180°
from TDC, and remove two camshaft securing bolts (en-
sure that neither the bolts nor the tab washer drop into the
timing case,

Rotate the crankshaft until the camshaftis at TDC and align
using Service Tool C3993 (Timing Gauge) (Fig. 1).

Slacken but do NOT remove, the two remaining bolts.

Remove the rubber grommet from the right-hand front of
the timing cover, insert Service Tool JD 50 (1 Fig. 2), and
release the locking catch on the timing chain tensioner.

a catG Lernsio

Fit Service Tool JD 50 (Chain Tension Retainer) (2 Fig. 2)to
the right—hand camshaft, and retract the timing chain ten-
sioner until the locking catch is engaged.

Remove Service Tools JD 50.

Remove the remaining two left-hand camshaft sprocket
bolts and fit Service Tool JD 40 (1 Fig. 3) to secure the
sprocket to the retainer plate.

CAUTION: Do not rotate the engine while the camshaft is

disconnected.

J2-776

S n2sm
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Engage the camshaft sprocket (1 Fig. 1) to the camshaft.
Release the chain tension by fitting Service Tool JD 50
(chain tension retainer) {2 Fig. 2), raising the timing chain
tensioner slightly, and then inserting Service Tool JD 50
(Release Tool) (1 Fig. 2) through the timing cover and re-
leasing the locking catch which allows the tensioner to ex-
pand.

Remove both Service Tools.

Check that the camshaft is still at TDC using Service Tool
C 3933 (Fig. 3).
Remgove the gnap-ring (3 Fig, 1),

SV W AT AR wewvie

Reposition the coupling (4 Fig. 1) to align the retaining
holes, and refit the snap—ing (3 Fig. 1).

Fit but do not fully tighten one retaining bolt (5 Fig. 1) and
new tab washer (6 Fig. 1).

Fit the second retaining bolt to the tab washer, and secure
the two holts.

Remove the timing gauge, Service Tool C 3993 (Fig. 3).
Rotate the engine and fit the remaining sprocket retaining
bolts and new tab washer.

Lock over all the tabs.

Re—check the carmshaft timing, using Service Tool C 3993
(Fig. 3).

/7
Fr LA )
) /// // .",/ /////JA] ™

/\7 nz2sm
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