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FOREWORD

This Service Manual hasbeen designedto enable the skilled Jaguartechnician to correctly service and repairthe range
of Jaguar AJ16 in-line six-cylinder engines.

Itassumes that the engine has been removed from the vehicle, in accordance with the Vehicle Service Manual, and
is in a clean condition and all service tools and materials are available.

An index can be found at the rear of this manual.
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i SERVICE TOOLS & EQUIPMENT
Illustration Jaguar Number Description Notes
18G 55A Piston ring compressor
18G 1433 Camshafttiming tool
18G 1434 Jackshaft bushing remover / replacer
18G 1435 Camshaft dummy caps
18G 1436/A Crank pulley remover and timing
damper oil pressure simulator
18G 1431 Front pulley lock
18G 1437-1 Adapter
18G 1465 Engine lifting bracket
18G 1469 Auxiliary drive shaft seal replacer
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Illustration Jaguar Number Description B Notes

JD 118 Auxiliary drive shaft seal remover

JD 128 Crank front seal remover

JD 129 Crank front seal replacer
i
.JD 130 Chain link remover/ replacer

JD 550-3 Crank rear seal replacer adapter

JD6118C Valve spring compressor

MS 53C Engine support beam

MS 1519A Valve spring compressor
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tool

lllustration Jaguar Number Description Notes
: MS 1520 Engine stand
@ MS 1520-2 Adapter assembly for MS 1520
@
2
S
«®
not illustrated YA 992 'Snap-On’ Qil filter canister removal
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in. TORQUE TIGHTENING SPECIFICATIONS
Fixing Tightening Torque
(Nm)

Air Cleaner

Air box bracket screw 85 - 115
Air box to bracket 95 -12,5
Air box to instrumount 9% -125
Air cleaner bracket setscrew 63 =87
Air cleaner support bracket {4,0 liter supercharged) 85 -11,5
Air temperature sensor to air box 7-9
Hose clamp, air box to air meter 12 - 16
i Hose clamp, air box to body 12 -16
Instrumount bracket Taptite screw [ 9% -12,5
Trumpet to body ! 95 -125

22-28
22-28

Compressor to bracket 22-28
Connecting Rod

Connecting rod bearing nut 52 - 55 (SPSSystem)
Bypass elbow to thermostat housing 95 -12,5
Fan drive unit setscrew 12-16
Fandrive unitto pulley 21,5-285
Hose clamp, breather to thermostat 1,5-25
Hose clamp, breatherto throttle body 15 =25
Hose clamp, bypass hose 25 -35
Hose clamp, water pumpto pipe 25 -35
Thermostat cover to housing 21,5-28,5
Thermostat housing to cylinder head 21,5-285
Water pipe bracketto intake manifold 21.5- 28,5
Water pump assembly 21,5-285
Water pump to timing cover 215 -285
Water pump to water rail 25 -35
Water railto cylinder block 21,5-285
Water temperature sensorto thermostat housing 145-18,5
Water temperature transmitter to thermostat housing 14,5-19,5
Crankshaft

Clutch to flywheel (4,0 liter) 225-275
Crankshaft bolt 183-223
Drive-plateto crankshaft (3,2 liter) 88 - 108
Drive-plateto crankshaft (4,0 liter supercharged automatic) 123- 149
Flywheel to crankshaft setscrew (4,0 liter) 123- 149
Timing ring to damper 15,5 -205
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(Nm)

Cylinder Block
Adapter to cylinder block 43-57
Bearing cap to cylinder block 136-142 (SPS

System)
Blanking plate to cylinder block 21,56-285
Manual transmission to engine (4,0 liter supercharged automatic) 43 -57
Oil drilling blanking plug 29-39
Oil gallery blanking setscrew 21,5-285
Oil pressure sensor 23-27
Oil pressure sensor plug 856-1156
Oil seal adapter to cylinder block 21,6 -285
Transmission adapter to cylinder block 445 -59,5
Water drain plug 64.5 -79.5
Windage tray to cylinder block 215 -285
Cylinder Head and Camshaft Cover
Bearing cap to cylinder head 17-23
Camshaft coupling bolt 22-28
Camshaft cover to cylinder head 4-5
Cylinder head to cylinder block 59 - 61 (SPS System)
Cylinder head to timing cover - 215-285
Exhaust manifoldto cylinder head 22-28
On-plug coil cover to camshaft cover 3-6
Rear cover to cylinder head 21,5-285
Dipstick Tube
Dipstick tube assembly nut 81-99
Dipstick tube attachment to tube support bracket (4,0 liter supercharged) 155-20,5
Dipstick tube bracket (4,0 liter supercharged) 5-7
Dipstick tube bracket screw 9,5-12,5
Dipstick tube to bracket 58-7.38
Drive Chain System
Auxiliary shaft assembly setscrew 30,5-37,5
Coupling to intermediate shaft 12-16
Damper to cylinder block (bolt) 21,5-28,5
Damper to cylinder block (screw) 21.5-285
Damper to distance piece 21,5-285
Damper to saddle 21,5-285
Distance piece to cylinder block 21,5-28,%
Endplate to damper 215-285
Housingto cylinder block (bolt) 21,6-28,5
Housingto cylinder block (capscrew) 21,56-28,5
Pivot bracketto cylinder block 215-285
Pivot plate to cylinder block 21,5-285
Sprocketto hub setscrew 95-12,85
Engine Mounting
Engine mounting bracketto engine 44,5 -59,5
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Fixing Tightening Torque
(Nm)
Exhaust Manifold
Exhaust manifold to cylinder head 44,5 -5
Heatshield to exhaust manifold 21.5-285
Lifting eye setscrew (slave item only) 21.5-285
Fuel System .
Fuel pressure regulator to bracket 05-41,5
Fuel rail connecting nut 12,6-155
Generator Mounting
Adjuster bolt to timing cover - 21.5-285
Adjuster bracketto oil pan T 21,5-28,5
Adjuster sleeve to generator 17-23
Generator mounting bracket pivot bolt 34-46
Sleeveto adjuster bolt 11-15
Intake Manifold
Blanking plate to intake manifold (in place of adapter) 9,5-12,5
Breather adapter to intake manifold (4,0 liter normally aspirated) 85-11,5
EGR adapter to intake manifold 9,5-125
EGR pipeto adapter 36-44
EGR sensor to intake manifold 145-195
Intake manifold steady screw (4,0 liter supercharged) 22-28
Intake manifold to cylinder head 21,5-285
Pedestal to throttle body 9,5-12,5
Pressure regulator to intake manifold 9,5-12,5
Pressure regulator to intake manifold (4.0liter supercharged) 5-7
Purge adapterto intake manifold 9,5-12,6
Throttle body to intake manifold 21,5-285
'Throttle cable abutment to intake manifold 9,5- 125
Throttle linkage actuator nut 18-2,2
Throttle linkage baseplateto pedestal 9,5-12,5
Throttle spindle assembly nut 35-45
Throttle stop screw locknut 43-5,7
MiscellaneousHoses
Hose clamp, breather hoseto restrictor 15-25
Hose clamp, heater return hose to throttle body 15-25
Hose clamp, hoseto cam cover 25-35
Hose clamp, restrictor to throttle body 15-25
, Hose clamp, thermostat housing to restrictor 1,5-25
{ Hose clamp, water pump 25-35
QOil Cooler 4,0 Liter Supercharged)
Hose clamp, oil cooler hose to radiator cradle 7-10
Oil cooler clamp screw 5-7
Oil cooler pipe bracket screw 15 -25
Oil cooler pipesto engine 14-18
Oil cooler to body 17-23
Tube nut, all exceptthose shown below 17-23
,Tubenut, transmission pipes to transmission 16-20
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Fixing Tightening Torque
(Nm)

Oil Pump, Filter and Oil Pan
Baffle tray to oil pan 21,6-285
Drain plugto oil pan 648 -79,2
Pick-up to carrier 95 -12,5
Filter headto cylinder block 215 - 285
Front cover to body 95 -12,5
Qil filter canister 12-15
Oil panto cylinder block 21,5-285
Oil panto timing cover 21,56 -28,5
Oil pump and oil pump carrier to cylinder block 21,56 -285
Rear cover to body 95 -1256
Reliefvalve plug 35,7 -48,3
Power Steering
Adapter to housing 21,56 -28,5
Power steering pump to adapter 445 -59,5
Power steering pump to engine 22 -28
spark Plug
Spark plug 22-28
Starter Motor
Starter motor to adapter 43 =57
Transmissionto starter motor 43 -57
Supercharger —
Adapter to timing cover 22-28
Air duct clamp to intercooler 25 =35
Air duct hoses 25-3,5
Air duct lower to intercooler 25 -35
Air duct upper casting to lower 25 -35
Bypass valve to throttle body 85 -11,5
Elbowto intercooler 22-28
Idler bracket/ timing cover to cylinder block 22-28
Idler bracketto water pump 22-28
Idler mounting bracket 22 -28
Intercooler water pipes 22 -28
Outlet elbow to supercharger 22-28
Pulley to carrier 22-28
Supercharger mounting bracketto engine 43 -57
Supercharger mounting stud 22-28
Superchargerto mounting bracket 43 -57
Tensioner bracket/ timing cover to cylinder block 22-28
Tensioner bracketto adapter 22-28
Throttle body adapter to bypass actuator 85 - 115
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Fixing ) Tightening Torque
(Nm)

fiming Cover

Auxiliary shaft blanking plateto timing cover 95-12,5
BGenerator adjuster to timing cover 85-115
[ Intermediate shaft blanking plate to timing cover ] 21,5-285
Sensor to timing cover 21,5-285
Timing cover to cylinder block T 215-285
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1. SERVICE MATERIALS '
Description Uses Notes
Hytosit 102 sealant Oil pick-up strainer to transfer housing

LThermostat housing to extension
| Thermostat outer housing to inner housing
Timing cover to cylinder block

Transmission adapter to cylinder block
Loctite 501 sealant Oil pump drive-plate bolt )
Oil pump front cover to body

[Oil pump rear cover to body

Loctite 542 sealant | Oil filter threaded insert to housing

Loctite 573 sealant Oil pump transfer housing to cylinder block
Tivoli Kay Adhesives No. 5696 | Exhaust system joints

sealant
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v SERVICE DATA
Engine Data
Application Item Specification
seneral Number of cylinders 6
Bore 91 mm
Stroke 3,2 liter: 83 mm

4,0 liter: 102 mm

Cubic capacity

3.2 liter: 3239 cm?3

4.0 liter: 3980 cm®

Compression ratio

3.2 liter: 10:1

4,0 liter: 10:1 (normally aspirated)

4,0 liter: 8,5:1 (supercharged)

Firing order

1,5,3,6,2,4 (No. 1 cylinder at
crankshatft pulley end)

gnition timing

/alve clearance
Spark plug

Fully mapped Lucas engine
management system with digital
ignition

Intake and exhaust

0,30 t0 0,36 mm

On-plug ignition coil

Type Champion RC9YCC (exceﬁFNorth
America, normally aspirated
engines)

Champion RC12YCC (North
America, for normally aspirated
engines only)

Gap 0,9 mm

Type Diamond

Number per vehicle 6

Primary winding resistance 10,75 ohm

Current consumption 0Oto6 A

Engine position sensor Rotation Clockwise (viewed from above)
Firing order 1,5,3,6,2,4 (No. 1cylinder at
crankshaft pulley end)
Fuel injection equipment Type Micro-processor controlled engine

management system

Fuel pressure

3 bar

Exhaust Emission

Exhaust gas analyzer reading (at
engine idle speed, normal operating
temperature and with catalytic
converter fitted)

0,5% CO maximum.
For Swiss market only: 0,02% CO
maximum, 70 ppm HC maximum

Idle speed (engine at normal

operating temperature)

Manual transmission

700 RPM

Automatic transmission

700 RPM (gear selector in neutral)

Compression pressure

Cylinder pressure

11,0 to 11,7 bar (with all spark plugs
removed, throttle fully open, engine
at operating temperature and a
minimum cranking speed of 300
RPM)

Differential pressure between
cylinders

07 bar (maximum)

Cylinder block

Material

Aluminum alloy

Xiii
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Application

tem

Specification

>ylinder block bore diameter after
joning

For piston grade F

90,990 to 90,998 mm

For piston grade G

90,999 to 91,007 mm

For piston grade H

91,008 to 91,016 mm

+0.020 in. 91,513 to 91,526 mm
>ylinder head Material Aluminum alloy
.rankshaft Material 3,2 liter: cast iron

4,0 liter: forged steel

Number of main bearings

7

Main bearing type

Vandervell VP2C

Journal diameter

Pink 76,210 to 76,220 mm

White: 76.220 to 76,230 mm

Green: 76,230 to 76,240 mm

Thrust washer thickness

257 t02,62 mm

Permissible end float

0,170t0 0,28 mm

Balancing

To within 15gm c¢m (imbalance to
be corrected by drilling up to four
holes in each balance weight 95
mm diameter X 29 mm deep
maximum,)

Diametrical clearance

Crankpin diameter

Blue: 52,990 to 53,000 mm

onnecting rod

Length between centers

3.2 liter: 175,185 to 175,285 mm

4,0 liter: 166,320 to 166,420 mm

Bore for connecting rod bearing

56,731 mm

Connecting rod bearing diametrical
clearance

0,023 to 0,059 mm

Connecting rod bearing side
clearance

0,132 t0 0,233 mMm

Bore for small end bushing

26,975 to 27,000 mm

'iston

Type

AE413P/PD (BS 1490-1988-LM13TF)
phosphorus treated

Skirt clearance

0,01 to 0,026 mm

'iston diameter

'iston ring

Grade F 90972 to 90,980 mm
Grade G 90,980 to 90,989 mm
Grade H 90,990 to 90,998 mm
+0.020 in. 91,480 t0 91,506 mm
Number of compression rings 2
Number of oil control rings 1

Gap when fitted in bore

Top compression ring: 0,40 to 0,65
mm

Second compression ring: 0,40 to
0,65 mm

Oil control ring: 0.30 to 0,55 mm
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Application item Specification
liston pin Type Chamfer locking
Length 32 liter: 68,37 to 68,50 mm
4,0 liter: 77,12 t0 77,25 mm
Outside diameter 23,807 to 23,812 mm
Inside diameter 14,30 to 14.81 mm
Camshaft Material Cast iron
Number of journals 7
Nominal lift 9,95 mm
Permissible end float 013 mm
Valve

Valve stem diameter

Intake and exhaust: 6,947 to 6,960
mm

Valve clearance

Intake and exhaust: 0,30 to 0,36 mm

Adjustment of valve clearance

Jalve Guide
mm
Outside diameter Standard - no groove: 10,993 to
11,005 mm
1st oversize - 1groove: 11,043 to
11,055 mm (productiononly)
2nd oversize - 2 grooves: 11,143 to
11,155 mm
3rd oversize — 3 grooves: 11,293 to
11,305 mm
Valve guide bore concentricity with | Within 0,025 mm (i.e.total indicator
reading of 0,050 mm)
/alve seat 44,50 to 44,75 degrees

Clearance between valve stem and
cam heel

6,80 to 7,11 mm (plus the valve
clearance)

/alve seat insert outside diameter

Intake: 36,388 to 36,404 mm

Exhaust: 32,868 to 32,884 mm

Intake: 36,769 to 36,785 mm

lappet 33,34 to 33,35 mm
Diametrical clearance 0,02t0 0,05 mm
falve spring Free length 43,5 mm
~amshaft sprocket Number of teeth 30
>rankshaft sprocket
ntermediate sprocket
| Quter: 20
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Application Hem Specification

>rimary timing chain Type Endlessduplex
Number of pitches 80
Pitch 9,525mm
Roller diameter 6,35 mm

Secondary timing chain Type Endless duplex
Number of pitches 86
Pitch 9,525mm
Roller diameter 6,35 mm

Jil pump chain Type Endless simplex
Number of pitches |52
Pitch 19,525mm
Roller diameter 6,35 mm

Deflection (at mid-point of free side)

2 to 4mm (with a load of 50N)

il filter

Type

Full flow disposable canister

Jil pressure (engine at normal At idle speed 0,5bar (minimum)
yperating temperature)
At 4000 RPM 4,83 bar (minimum)
Jil pump Type Rotor
Rotor end float 0,1Tmm
Rotor lobe clearance 0,2 mm |
Sorocket shim sizes L 0.005, 0.010 and 0.020 in. |
T 0OE + 17

1 -~ OO
Vi gy W 17 g BRI

14,50 to 15,00 mm

Jil pressurerelief valve *@mgfggpiameter

Inside diameter

Overall length 35mm
Working length 30 mm
Mandrel length 57 mm
Mandrel diameter 11,11 mm

Spring diameter 14,00 mm (mean}
Spring: number of coils 26

Drive Belt Tensions

Application Specification

Burroughs method: new belt 556to 578 N. Run for one
minute, allow belt to cool and resetto the in-service
setting. In service iftension falls below 356 N, reset at

511to 534 N

Clavis method: newbelt 174to 180 Hz. Runfor one
minute, allow belt to cool and resetto the in-service
setting. Inservice iftension falls below 140 Hz, reset at
167 to 173 Hz. (Measuring point: mid-way between
crankshaft and generator pulleys)

Burroughs method: new belt 560to 600N. Runfor one
minute, allow belt to cool and resetto the in-service
setting. In service iftension falls below 335 N, reset at
405to0 445 N

Clavis method: new belt 180to 186 Hz. Runfor one
minute, allow belt to cool and resetto the in-service
setting. In service iftension falls below 131 Hz, reset at
155to 161 Hz. (Measuring point: mid-way between
crankshaft and generator pulleys)

Generator/ water pump drive belt (normally aspirated
engines)

Generator/ water pump drive belt (4.0liter
supercharged engine)
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‘ Application Specification

Air conditioning compressor drive belt Burroughs method: new belt 556to 578 N (ho
retensioning required). In service iftension falls below
245 N, resetat 378to 400 N

Clavis method: new belt 167to 173 Hz (noretensioning
required). Inservice if tension falls below 85 Hz, reset
at 127to 133 Hz. (Measuring point: mid-way between
crankshaft and compressor pulleys)

Supercharger drive belt Burroughs method: new belt 993to 1033 N. Drive the
vehicle for 10 minutes, allow the belt to cool to ambient
(approximately one hour) and resetto the in-service
setting. Inservice at 16000 kilometer (10000 mile)
intervals, reset at 835 to 875 N with the belt cold.
Renew belt at 48000 kilometer (30000 mile) intervals

Clavis method: new belt 119to 121 Hz. Drive the
vehicle for 10 minutes, allow the belt to cool to ambient
(approximately one hour) and resetto the in-service
setting. Inservice at 16000 kilometer (10000 mile)
intervals, reset at 111to 113 Hz with the belt cold.
Renew belt at 48000 kilometer (30000mile) intervals.
. (Measuring point mid-way between crankshaft and
supercharger pulleys)
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GENERAL DESCRIPTION

The engine is available as a 3,2and 4,0 liter unit. A 4,0 liter supercharged version is also available. Fuel is supplied
to each cylinder via an injector fed from a regulated fuel rail. To comply with statutory regulations in some countries
and to reduce emissions during the warm-up period, secondary air is deliveredto the exhaust manifold by an electri-
cally operated air injection pump. This improves oxidation untilthe catalytic converters are fully effective. All engine
functions are controlled by an integrated engine management system, which incorporates the on-board diagnostic
system (OBDlI).

1.1 Construction
The skirted design crankcase is manufactured in cast aluminum alloy with shrink fit dry cast iron cylinder sleeves.

Thecrankshaft ismanufactured from castiron for the 3,2 liter engine, forged steel for the 4,0 liter engineand isnitro-car-
burize treated to give a very high quality finish on the bearing surfaces and increasethe life of the journals.

The crankshaft is supported by seven iron bearing caps having bearings, which are lead bronze on split steel backed
shells with a lead indium overlay.

Crankshaft end-float is controlled by half thrust washers fitted on each side of the center main bearingjournal. The
connecting rods are manufactured from carbon manganesesteel, forged in an 'H' section. The small end bushes are
lead bronzewith steel backing, machinedto size after being pressedintothe connectingrods. The connectingrod bear-
ings are of a lead bronze alloy on split steel backed shells and with lead indium overlay.

The pistons are of monometal construction (aluminum)and have a spring assisted micro-land oil control ring situated
below a barrel-faced internally tapered chrome plated compression ringand an externally stepped taper-faced second-
ary ring.

‘ The pistons run on hardened steel piston pins offset from the center line of the pistontowards the thrust face.

The cylinder head is cast from aluminum alloy with pent-roof shaped combustion chambers with cross-flow valve
porting. Running directly inthe cylinder head are two ¢ast iron camshafts retained by machined aluminumcaps. Each
camshaft useschilled camsto drive two valves per cylinder via chilled cast iron buckettappets with shim adjustment.
Control of each of the four valves per cylinder is maintained by single valve springs.

The camshafts are operated by atwo stage 'duplex' chaindrive from the crankshaft. Eachstage is controlled by a hy-
draulic tensioner operatingthrough apivoted rubber-faced curvedtensioner blade. Thefirst stage incorporates athree
point drive via the crankshaft, intermediate shaft and auxiliary shaft. The intermediate shaft is live and providesa 0.75
x crank speed drive through the timing cover. This drive access is blanked off. The 'live' auxiliary shaft is driven at
crankshaft speed and is situated on the right hand side of the engine (looking from rear). In addition to driving the
engine position sensorvia aset of 2 : 1reductionspiral gears, it providesan external drive for the power assistedsteer-
ing pump atthe rear. The second stage is athree point drive via the intermediate shaft and two camshafts. The 2:1
reduction ratio from crank speed is achieved by the combined ratio ofthe intermediate and camshaft sprockets sizes.

The oil pumpis a rotor-type mounted on the underside of the front of the crankcase and driven by a 'simplex' chain
fromthe crankshaft nose. The pump incorporates a built-in pressure relief valve. Below the line of the crankcase, but
abovetheoil panoil level aretwowindagetrays; these prevent oil beingsuckedup and thrown intothe crankcase there-
by alleviating windage and power lossesthrough oil surge.

At the rear of the crankshaft is a new design of lip-type PTFE oil seal which provides a high degree of oil retention. It
also allows the use of higher engine speeds and easier serviceability.

12 Cylinder Head Design

‘ The four valves per cylinder are smaller in diameter than on a conventional two valve per cylinder engine and have
a greater combined effective area. They are also lighter and apply less stress to the operating gear. The design in-
creasesthe power at high engine speeds and allows an efficient combustion of the fuel. Italso allows the spark plug

to besituatedin its ideal central position which creates efficientcombustion and consequently enhancesfuel economy.

1.3 Crankcase Breather

Blow-by gases are recycledvia the air intake system to maintain a crankcase depression and so prevent their escape
tothe atmosphere. A baffled vent fromthe camshaft cover is usedfor both full and part load breathing. Forfull load
breathing, aconnectionis made directtothe cleanside ofthe air filter upstream ofthe throttle disc. Partload breathing
is provided by a spur offthe full load pipeto downstream ofthe throttle disc via the water heated restrictor. Inthis way,
a crankcase depression is maintained at all throttle settings.

14 Lubrication System

Oil isdrawn from the oil pan via a gauze filter. Pressurized oil, having been regulated by a relief valve, is then fed via
internal galleries on the left hand side of the cylinder block. Pressurizedand filtered oil isfed into the main oil gallery,
the seven main bearings are fed and thence via crankshaft drillings to the connecting rod bearings. The intermediate
shaft, auxiliary shaft and camshaft bearings are pressure lubricated by means of internal drillings directly fed from the
front of the main oil gallery. For some markets an oil cooler is fitted to vehicles with 4,0 liter supercharged engines.
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15 Cooling System .

The engine isliquid cooled by a mixture of water and anti-freeze circulating around the coolant passages. The coolant
pump is mounted on the left hand side of the cylinder block and is driven from the crankshaft nose by a three point
beltdrive (whichincludesthe generator). The pump is afully assembled bolt-on unit. The coolantisfed intothe cylin-
der block at two placesvia an external delivery pipe. The coolant isdrawnfrom the cylinder headvia a self-contained
thermostat housing back to the radiator or recirculated according to the thermostat position.

7.6 Supercharger

The superchargeroptionally available onthe 4,0 liter engine isa Rootsblower type which gives better engine efficiency
at part throttle conditions and responsive off-boost performance. The principal changesto the engine for the super-
charged version are to the piston, valve timing, intake manifold and the additional drive to the supercharger. A lower

compression ratio of 8.56:1 is used which provides the optimum balance between high speed performance and fuel
economy.

The engine heatexchanger of the intercooler system isincorporatedinto the intake manifold. The blower incorporates
an air by—pass system which improves efficiency under part throttle conditions. The by-pass valve is controlled by
a vacuum actuator referencedto the intake manifold pressure.

2. SERVICE PROCEDURES
2.1 SPS Joint Control System

Afeature of the engine is the use of the SPS joint control system on the cylinder head bolts, crankshaft main bearing

bolts and connecting rod bearing nuts and bolts. This system ensuresthat the joints receive maximum clamp loading y
for a given fixing size and type of material by tightening the fixing to its particular yield point. This greatly helpsto .
prevent premature cylinder head gasket failures.

CAUTION: AllSPSfixings mustbeusedonly once. Discard
fixings onremovalandreplace with new bolts/
nutseverytime a 'strip down' has been carried
out.

Note: The SPS system in service requires the fixing to be
set to a specific torque initially; it must then be ro- i 7 100mm
tated through 90 degrees exactly. The accuracy of i
thiscannot be too highlystressed. To obtainthe cor-
rect setting, use Special Tool LST 122, or ase!f-man-
ufactured tool usingthe dimensions illustrated (Fig.
1).

Note: See Torque Tightening Specifications inthe Prelimi-
nary Pages for the correct torque figures.

Jiz ant

Fig. 1

2.2 Sealants .

One of the specified sealants for use on this engine isthe Marston compound known as Hylosil 102, a white amine cure
system rubber. Shouldthis not be available an equivalent amine cure sealant must be used. Under no circumstances
should any acidtoxy cure system be used. Loctitesealants are specified for certain applications. See Service Materials
inthe Preliminary Pagesfor the correct sealant for each application.
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FAULT DIAGNOSIS
Introduction

The following diagnostic procedures are provided to assist properly qualified personsto identify and rectify the faults
relating to the engine which are most likely to encountered. Reference is made to the Electrical Diagnostic Manual
(EDM), which should be consulted where necessary. Faults relatedto the cooling system are dealt with in Section 4.1
and to the fuel system in Section 5.1 inthe appropriate Vehicle Service Manual (VSM).

3.2

Diagnostic Procedures

Symptom

Possible Cause

Check

Remedy

Engine does not start
(failsto rotate)

Battery leads loose or ter-
minals corroded

Battery discharged

Starter motor inoperative

Check the condition of the
leads and terminals

Check condition of battery
with hydrometer

Ifthe lights dim when ignition
switch is operated, the starter
may be jammed in starter
ring.

Checkfor loose and dirty con-
nectionsto the starter motor

Clean and tighten as necess-
ary

Charge or renew battery as
necessary

Remove starter motor, free
off pinion and refit

Clean and tighten connec-
tions

i Engine rotates but

. }will not fire
|
|

Starter motor speed too low

Faulty ignition system

Fuel system defect

Check battery leads and ter-
minals

Check state of battery charge

Refer to EDM
Remove the spark plugs

Clean and tighten terminals

Charge or renew battery as
necessary

Rectify as required

Clean and re-gap the spark
plugs, renew if worn out

Refer to Fuel System fault
finding in Section 5.1, VSM

Overheating

Overheating at tick—
over

Refer to Section 4.1, VSM

Refer to Section 4.1, VSM

Too cold

Referto Section 4.1, VSM

Loss of coolant

Referto Section 4.1, VSM

Insufficient oil pres-
sure

Oil requires changing

Worn crankshaft journals

Excessive crankshaft end—
float

Worn main bearing shells
Worn oil pump

Oil pressure relief valve stick-
ing open

Oil pressure
spring too weak

Insufficient oil in oil pan
Engine overheating

relief valve

Faulty gauge or sensor

Incorrect grade oil (viscosity
too low)

Water in oil

Check oil level and color

Listen for rumble or knock
Fit dial gauge and measure

Listen for rumble

Remove oil pump and check
the clearances

Remove valve and check for
sticking

Remove spring and check
spring rates

Check oil level

Referto EDM
Check oil viscosity

Check oil level and check if oil
is a milky white color

Checkfor leaking head gasket

Change oil and filter

Renew crankshaft
Renew thrust washers

Check crankshaft journals for
wear and renew shells

Renew oil pump
Renew valve
Renew spring
Top-up as required

Refer to Overheating fault
finding in Section 4.1, VSM

Rectify as required
Renew oil and filter

Renew oil and filter

Renew head gasket
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Symptom

Possible Cause

Check

Remedy

nsufficient oil

pres-

wure (continued)

Cracked oil pump housing

Blocked oil
strainer

Oil pump pipe 'O’ rings

pick-up pipe

Main oil gallery seals leaking
or gallery blocked

Remove oil pan and visually
check

Remove oil pan and visually
check

Removeoil panand pipes and
check

Eliminate
causes

other possible

Renewthe pump

Remove oil pick-up pipe and
clean strainer

Fit new 'O’ rings

Fit new 'O rings or clear oil
gallery

Jil pressuretoo

high

Reliefvalve stuck shut
Wrong pressure relief valve

Incorrect grade engine oil
(viscosity too high)

Gauge or sensor fault
Engine temperature too low

Remove valve and check for
sticking

Removespring and check the
rate

Check oil viscosity

Refer to EDM

Clean or renew the valve
Renew spring

Renew oil and filter
Rectify as required

Referto Too Coldfault finding
in Section 4.1, VSM

3urning oil

Worn cylinder bores

Worn valve guides

Worn intake valve seals
Worn piston rings

Cylinder head gasket leaking

Incorrect grade of engine oil

Check wear with a compara-
tor

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 as necess-

ary
Renew valve guides as
necessary

Renew in sets

Renew rings in sets and re-
bore as necessary

Renew head gasket

Renew oil and filter

.osing oil (leaki

ng)

Worn front oil seal

Worn rear oil seal

Leaking gaskets
Cylinder block cracked

Wipe clean, run engine and
visually check

Wipe bell housing clean, run
engine and visually inspect
for cleanliness

Visual check
Visual check

Renew seal

Renew seal

Renew gasket
Renew cylinder block

Excessive
‘romvalve gear

noise

Excessivevalve clearance
Brokenvalve spring(s)
Broken valve guide
Broken valve seat insert
Lack of lubrication

Valve clash

Worn camshaft(s)

Worn camshaft drive chains;
tensioners

Check valve clearances

Remove valves and check
springs

Remove valves and check
guides

Remove valves and check in-
serts

Check oil pressure gauge re-
ading

Check valve timing

Check valve clearances and
for 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 Oil Pres-
sure fault finding

Adjust valve timing

Adjust valve clearances.
Refer to Insufficient Oil Pres-
sure fault finding

Renew as necessary
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. Symptom Possible Cause Check Remedy
loisy chains Low oil pressure Take reading from oil pres- |Refer to Insufficient Oil Pres-
sure gauge when engine is |sure fault finding
hot
Tensioners not released Remove camshaft cover and |Insert 3 mm Allen key and
check tension of chain (top |turn tensioner anti—clock-
chain). Remove timing cover | wise, compress tensioner to
to checkbottom chaintension | release bottomchain
Chainsworn Visually check / remove and | Renew as necessary
check for wear
Sprockets worn Visual check Renew as necessary
Tensioner worn Visual check Renew as necessary
Jetonation knock | Ignition timing too far ad- |Referto EDM Rectify as required
pinking) vanced

Head gasket leaking

Fuel/ air mixture too weak
Engine running too hot

Valve timing incorrect
Incorrect grade fuel

Check engine oil level and
check for contamination of oil

Pressure test cooling system
and check for contamination
of coolant in headertank

Referto EDM

Check valve timing

If all other checks OK, this
could be the cause

Renew head gasket

Rectify as required

Refer to Overheating fault
finding in Section 4.1, VSM

Adjust valve timing

Drain fuel tank and refill with
correct grade fuel

.oss of power

tough running at
rormal engine speed

Burned valves
Sticking valves
Poor engine tune

Insufficient valve clearance
Fuel injection fault

Lowcompression incylinders
Ignition fault

Valve timing incorrect

Partial seizure of engine

Worn camshaft{s}

Incorrect grade fuel

Check cylinder compressions

Check cylinder compressions

Referto EDM
Check valve clearance

Check compressions
Referto EDM
Check valve timing

Remove spark plugs and ro-
tate crankshaft

Remove <camshaft(s}
check for wear

If all other checks OK this
could bethe cause

and

Sticking valves
Broken valve springs

Piston fault
Leaking head gasket

Valve burned out
Valve seat burned out
Ignition fault

Fuel injection fault

Check cylinder compressions

Check cylinder compressions
and for bent valve stems

Check cylinder cornpressions

Check cylinder compressions
Check cylinder compressions
Refer to EDM

Remove cylinder head and
renew valves

Remove cylinder head and
renew valves / guides or
springs

Rectify as required
Adjust as necessary

Refer to Fuel System fault
findingin Section 51, VSM

Rebore/ re-ring as necessary
Rectify as required

Adjust valve timing

Overhaul engine as required

Renew camshaft(s)

Drain fuel tank and refill with
correct grade fuel

Renew valve, springs
guides

Renew valve springs and
valves as required

Renew pistons

Refer to Detonation Knock
fault finding

Renew valve
Re-cut or renew valve seat
Rectify as required

Refer to Fuel System fault
finding in Section 5.1, VSM

or
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Incorrect ignition timing
Valve burned out
Ignition fault

Fuel injection fault

Referto EDM
Check cylinder compressions
Referto EDM

Symptom Possible Cause Check Remedy
Rough running at | Air leaking into intake mani- | Run engine and check for | Renew gasket or manifold
iormal engine speed | fold leaks/ whistling. Spray 'Easy
continued) Start' around suspect area
[the engine speed will in-
crease if an air leak is present)
Leaking exhaust Visual check Repair leak or renew exhaust
Jough idle Valve timing incorrect Check valve timing Adjust valve timing

Rectify as required
Renewvalve
Rectify as required

Refer to Fuel System fault
finding in Section 5.1, VSM

Engine backfires

Air leakageinto / from the ex-
haust system

Leakage past valves and
guides

Ignitiontiming retarded
Incorrect valve timing
Valves not closing properly

Check for leaksor blowsinthe
system

Check for crankcase fumes
and referto EDM for analysis
of exhaust gases

Referto EDM
Check valve timing
Check valve clearances

Check for wear or gum in
valve guides

Check for poor seating of
valves

Repair leaks or renew system
if necessary

Remove the cylinder head
and overhaul

Rectify as required
Adjust valve timing
Adjust valve clearances

Renewguides or decarbonize
the cylinder head

Overhaul the cylinder head

Engine spits back

nto air box

Excessively weak mixture

Air leaking into intake mani-
fold

Referto EDM

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)

Rectify as required

Renew intake tube or gasket

Enginefails to idle

Incorrect ignition timing
Valve clearances insufficient
Cylinder head gasket leaking

Blockage in exhaust system

Referto EDM
Check clearances

Check for restrictions

Rectify as required
Adjust clearances

Refer to Detonation Knock
fault finding

Remove the restrictions or
renew components as
necessary
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SERVICE OPERATIONS
Camshaft, Renew

SRO 12.13.01
s Remove camshaft cover, see Section 4.2.

= Drainthe cooling system, see Section 4.1 inthe appropri-
ate Vehicle Service Manual.

= Rotatethe engine and set NO. 1cylinder at TDC using Ser-
vice Tool 18G 1433 (1 Fig. 1}.

= Push back the lock tabs {1 Fig.2) from the camshaft
sprocketsecuring bolts (2 Fig. 2), and slacken off the bolts.

= Remove the upper chain tensioner valve clamp bolt
(3Fig. 2), remove the clamp (4 Fig.2) and remove the
valve (5 Fig. 2).

= Usinga 3mm Allen key, wind back the tensioner (6Fig. 2)
(turnclockwise) until the snail engages in the park posi-
tion. Remove the tensioner housing securing bolt
(7Fig. 2) and withdraw the tensioner assembly (8,

9 Fig. 2).
» Remove and discard the 'O' ring (9 Fig. 2) and gasket — 12377

{10 Fig. 2). Fia. 1

. » Remove the camshaft sprocket securing bolts and tab
washers (1, 2 Fig. 2) and remove the sprockets (11 Fig. 2)
(ensurethat neither the bolts northe tab washer drop into
the timing case).

CAUTION: Do notrotate the engine while the camshaft is
disconnected.

» Remove the cylinder head bolt from No. 2 cap, left-hand
camshaft (1 Fig. 3).

= Remove No. 2 cap from the left-hand camshaft.

= Fit spacertool 18G 1435 (2 Fig. 3)to the head.

* Fit and torque tighten the cylinder head bolt.

e Repeatthe procedurefor Nos3, 4, 5 and 6caps, left-hand
camshaft (3 Fig. 3).

= Remove the cylinder head bolt from No. 7 cap, left-hand
camshaft.

= | oosen in sequence the securing bolts from Nos 1 and 7
caps, untiltheleft—-handcamshatft is free. Liftthecamshaft
from the cylinder head and fit spacertool 18G 1435to No.
7 cylinder head bolt position (5 Fig. 3). Fit and torque

J12-852

tighten the bolt.
‘ = Repeatthe procedure for the right-hand camshaft.
= Cleanall components and examine for wear and damage.
Renew all worn or damaged components.
= Lubricate the new left-hand camshaft.
s Fitthe camshaft at approximately TDC.
= |ubricate Nos 1and 7 caps.

* FitNo. 1cap butdo nottighten the securing bolts. Remove
No. 7 cap cylinder head bolt.

* Remove the spacer tool. Fit No.7 cap but do not tighten

the securing bolts. X A e ON e =
* Finallytighten Nos 1and 7 cap securing bolts in sequence. Helalew O(T_rir{a&?;}ﬁ\:‘;{ 7
Remove No. 4 cap cylinder head bolt and remove the < = —GN—

spacer tool. Lubricate and fit No. 4 cap.

CAUTION: Thecylinder headbolts MUST be renewed dur-
ing assembly and torque tightened as de-
scribed in Section 21, SPS Joint Control
System.

Fig. 3
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s Fit and tighten No. 4 cap securing bolts.

» Fit and tighten No. 4 cap cylinder head bolt.

CAUTION: The cylinder head bolts MUST be renewed dur-
ing assembly and torque tightened as de-

scribed in Section 2.1, SPS Joint Control
System.

= Repeatthe procedure for Nos 2, 3, 5 and 6 caps, left-hand
camshatft.

e Setthe left-hand camshaftto TDC.

= Repeat the procedure for the right—hand camshaft.

= Check and adjust valve clearances see Section 4.3.

* Refitthe camshaft cover, see Section 4.2.
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4.2 Camshaft Cover Gasket, Renew

SRO 12.29.39

= Remove the top cover and disconnect the on-plug coils
from the spark plugs.

= Disconnectthe camshaft cover breather hose.

= Remove the camshaft cover to cylinder head securing
Screws {1 Fig.1}, and remove the camshaft cover
(2 Fig. 1).

» Remove and discard the camshaft cover gasket (3Fig. 1).

= Cleanthe camshaft cover and cylinder head matingfaces.
= Fita new gasket to the camshaft cover.

= Refit the camshaft cover.

= Fit and tighten the camshaft cover securing screws.

= Reconnectthe breather hose.

= Reconnectthe on-plug coils to the spark plugs and fit the
top cover.
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4.3 Valve Clearance, Check and Adjust .

SRO 122948

» Remove camshaft cover, see Section 4.2,

= Rotatethe engine as necessaryto measurethevalve clear-
ances between the heel of the cam and the cam follower
(Fig.1). See Service Data inthe Preliminary Pagesfor the
correct valve clearances.

= Make a note of each clearance measurement.

= Should the clearances be incorrect, proceed as follows:

= Rotatethe engine and set No. 1cylinder at TDC using Ser-
vice Tool 18G 1433{(1 Fig. 2).

e Push back the lock tabs (1 Fig.3) from the camshaft
sprocket securing bolts (2 Fig. 3).

» Slacken off the bolts and tab washers.

= Remove the upper chain tensioner valve clamp bolt
(3 Fig. 3), remove the clamp (4 Fig.3) and remove the
valve (5 Fig. 3).

= Using a 3 mm Allen key, wind back the tensioner (turn
clockwise) until the snail engages inthe park position.

= Removethetensioner housing securing bolt (7 Fig. 3) and
remove the tensioner assembly (8, 8 Fig. 3).

= Remove and discard the 'O’ ring (9 Fig.3) and gasket
(10 Fig. 3).

» Remove the camshaft sprocket securing boltsitab
washers {1, 2 Fig. 3) and remove the sprockets (11 Fig. 3).

= Remove the cylinder head bolt from No. 2 cap, left-hand
camshaft (1 Fig. 4).

= Remove the cap securing bolts from No. 2 cap, left-hand
camshatft.

» Remove No. 2 cap from the left-hand camshaft.

= Fit spacertool 18G 1435 (2 Fig. 4) to the head.

» Fit and torque tighten the cylinder head bolt.

» Repeatthe procedure for Nos 3, 4, 5 and 6caps, left-hand
camshaft (3Fig. 4).

* Removethe cylinder head bolt from No. 7 cap, left-hand
camshatft.

= Loosenin sequence the securing bolts from Nos 1and 7
caps, untilthe left-handcamshaft isfree. Liftthe camshaft
from the cylinder head and fit spacer tool 18G 1435to No.
7 cylinder head bolt position (5Fig. 4). Fit and torque
tighten the bolt.

= Repeatthe procedure for the right-hand camshatft.
CAUTION: Thecylinder headbolts MUST bereneweddur-
ing assembly and torque tightened as de-

scribed in Section 21, SPS Joint Control
System.

> A s OV
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Remove all the valve shims or only those requiring adjust-
ment, checkthe size of the existing shimswith amicrometer
and notethe reading. Calculatethe size of the shimrequired
following the examples shown below:

VALVE CLEARANCES
For valve clearances see Service Data in the Preliminarv
Pages

Excessive Clearance inches

Size of existing shim 00.100
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

Lessthe specified valve clearance 0.013

Required shim size = 0.104

* Fitthe left—-hand camshaft at approximately TDC.
= |ubricate Nos 1 and 7 caps.
= FitNo 1cap. Fitbutdo nottighten the cap securing bolts.
= Remove No 7 cap cylinder head bolt.
* Remove the spacer tool.

‘ = FitNo. 7 cap. Fit butdo nottighten the cap securing bolts.
» Finallytighten Nos 1and 7 cap securing bolts insequence.

* Remove No. 4 cap cylinder head bolt and remove the
spacer tool.

» Lubricate and fit No. 4 cap.
* Fit and tighten No. 4 cap securing bolts.
» Fit and tighten No. 4 cap cylinder head bolt.

camshatft.

CAUTION: Thecylinder head bolts MUST berenewed dur-
ing assembly and torque tightened as de-
scribed in Section 21, SPS Joint Control
System.

= Set the left—-hand camshaft to TDC.

* Repeatthe procedure for the right-hand camshatft.

= Fitand align the camshaft sprockets to the chain and the
camshafts

11

Fitthe relevant shims to the cylinder head.

Note: See Service Data inthe Preliminary Pagesfor avail-
able valve shim sizes.

= Repeatthe procedure for Nos 2, 3, 5 and 6 caps, left-hand
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Move all the slack inthe chain to the tensioner side. .

= Fitupperchaintensionertool 18G 1436/A (2 Fig. 1). Fitand
tighten the tool securing bolts {1 Fig. 1).

* Tensionthe cam chain.

= Remove the camshaft coupling (12 Fig.2) from the
sprocket (11 Fig. 2) and align the securing bolt holes. Fit
the bolts (2 Fig. 2) and tab washers {1 Fig. 2}, tighten the
securing bolts and lock over the tabs.

= Repeat the procedure for the other sprocket.

= Slacken off the chain tensioner tool securing bolts
(1 Fig. 1.

» Remove the tensioner tool.
= Cleanthe tensioner assembly and gasket faces.

= Fit a new housing gasket (10 Fig. 2). Fit and lubricate a
new ‘O’ ring (9 Fig. 2).

= Fitthetensionerassembly (8,9 Fig. 2)tothe cylinder head.
Fitandtightenthetensionerassembly securing bolt (3 Fig.
2).

= Fit but do nottighten the valve clamp bolt.

» Cleanthe valve assembly and fit new ‘O° rings (13 Fig. 2).
Lubricatethe tensionervalve (5Fig. 2). Usingan Allen key,
release the tensioner, byturningthe Allen key anti—clock-
wise.

= Fit the tensioner valve (5Fig.2). Position the clamp
(4 Fig. 2) over the valve.

» Tighten the clamp bolt (3 Fig. 2}.
= Refitthe camshaft cover, see Section 4.2.

Fig. 1

J12-852
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4.4 Cylinder Head Gasket, Renew
SRO 12.29.01

Drain the cooling system, see Section 4.1 and depressurize
the fuel system, see Section 5.1 (thesesections are inthe ap-
propriate Vehicle Service Manual). Disconnectthe exhaust
system with the vehicle supported on axle stands. Remove
components as requiredfor accessto the cylinder head and
proceed as follows.

= Rotate the engine to TDC No. 1cylinder.
= Removethe camshaft cover, see Section 4.2.

= Pushbackthe locktabs and removethe camshaft sprocket
securing bolts (2 Fig.1). Remove the tab washers
(1 Fig. 1).

= Remove the upper chain tensioner valve clamp bolt
(1 Fig. 2), remove the clamp (2 Fig.2) and remove the
valve (3 Fig. 2).

= Using a 3 mm Allen key, wind back the tensioner (turn
clockwise) until the snail engages in the park position.

* Removethetensioner housing securing bolt (4 Fig. 2) and
withdraw the tensioner assembly.

* Re-positionthetiming chain betweenthe upper dampers.
= Fit an elastic band to retainthe dampers and chain.
= Remove the cylinder head front securing bolts.

Removethe remaining cylinder head securing bolts/ nuts.
Remove the upper static damper pedestal assembly and
remove the cylinder head.

» Remove and discard the head gasket.
= Remove and discard the exhaust manifold sealing rings.
= Place the cylinder head on suitable blocks on a bench.

¢ Cleanthe cylinder headthoroughly and checkthe cylinder
head and cylinder block for warping, bowing or cracks.
Renew if defective.

= Fit anew cylinder head gasket.

s Fitthe cylinder head assembly to the engine, ensure no
hoses or cables are trapped.

12818

Fig. 1

5 [
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* Refitthe upper static damper assembly.
= Tighten the cylinder head bolts with reference to the se-
quence shown in Fig. 1

CAUTION: The cylinder head bolts MUST be reneweddur-
ing assembly and torque tightened as de-
scribed in Section 21, SPS Joint Control
System.

Note: Ensurethat the camshatft is still on TDC using Ser-
vice Tool 18G 1433(1 Fig. 2).

Fitthe harness clip and hose bracketto the cylinder head
front securing bolts.
Fit and tighten the front securing bolts.

Checkthe camshafts are setat TDC using Service Tool 18G
1433 (1 Fig. 2).

» Raisethe timing chain from between the upper dampers.
= Removethe elastic band.

= Re-positionthe chain over the camshafts.

s Fit and engage the sprocketsto the chain and camshafts.
= Move all the chain free play to the tensioner side.

¢ Fit upper chain tensioner tool 18G 1436/A (2 Fig. 3).

= Fit and tighten the tool securing bolts {1 Fig. 3).

= Tension the timing chain.

» Remove the camshaft coupling (12 Fig.4) from the
sprocket (11 Fig. 4) and align the securing bolt holes.

» Fitthe tab washers (1 Fig. 4). Fit andtighten the securing
bolts (2 Fig. 4). Lock over the tabs.

= Releasethe tension on the timing chain.
» Slacken off the upper chain tensioner tool securing bolts.

= Removethe upper chaintensioner tool 18G 1436/A (2 Fig.
3)

= Cleanthe tensioner assembly and gasket faces.

= Fitanew housing gasket (10 Fig. 4). Lubricate andfita new
'O’ ring (9 Fig. 4).

» Fit the tensioner to the cylinder head.

n Fit and tighten the tensioner assembly securing bolt
(4 Fig. 3).

= Cleanthe valve assembly and fit new 'O’ rings.
= Lubricate the tensioner valve.

= Using an Allen key, releasethe tensioner, ieturn the Allen
key anti—clockwise.

1124852

Issue 1 August 1994 14



AJ16 Engine Service Manual

. e Fit the tensioner valve (3Fig.1). Position the clamp
(2 Fig. 1) over the valve.
= Tighten the clamp bolt {1 Fig. 1).
» Fitthe camshaft cover, see Section 4.2.

Replacethe components removedfor access and reconnect
the exhaust system with the vehicle supported on axle
stands. Fill the system with coolant, see Section 4.1 inthe
appropriate Vehicle Service Manual.

Fig. 1
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45 Cylinder Head, Overhaul

SRO 122919
* Remove the cylinder head, see Section 4.4.
» Placethe cylinder head on suitable blocks on a bench.

= Removethe spark plugs and the intake and exhaust mani-
folds.

» Mark the position of the camshaft caps relative to the
head, remove the cap securing bolts and removethe caps
{1 Fig. 1).

» Remove the camshafts.
= Using a magnet, lift out the cam followers {1 Fig. 2}.
= Support the valves using awooden block.

= Removethe valve springs, using Service Tool MS 1519A,
valve spring compressor.

= Retrievethe collars, collets and spring retaining plates.

= Removethe valves, notingthe relationship between valve
and guide to ensure correct pairing during re-assembly.

= Remove the seals from the intake valve guides and re-
move the cylinder head rear blanking plate.

= Clean all component parts.
Check for wear and burning of valves or seats.
Check the cylinder head face for distortion.

If distortion is evident, a maximum of 0,25 mm may be re-
moved by skimming the cylinder head.

Taking care notto damage the inside surface of the com-
bustion chambers, cleanthe intake and exhaust ports.

J12 310

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

s Clean all carbon and other deposits from the valve guide
using a suitable valve guide brush. Thoroughly washthe
cylinder head to ensure that all loose carbon is removed
and dry the cylinder 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. 3.

= Examinethe valve faces for burns, pitting and distortion.
Renew any valves that are excessively worn, bent, or too
badly pitted to be salvaged by refacing.
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‘ 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 leavethe fin-
ished surfaces smooth. Excessive lappingwill groove the
valve face resulting in a poor seat when the engine is hot.

s Fig. 1 shows:
A - Correctly seated
B - Undesirable condition
C - Rectified condition

» Totestthe valvesforconcentricity withtheir seats, coatthe
face of the valve with Prussianblue or similar, and rotate
the valve against the seat. Ifthe valve face is concentric
with the valve stem, a mark will be made all around the
face. 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 rotate the
valve against the seat.

s Check that the valve guide is concentric with the valve
seat, if not, the seat must be re-cut. Whenever valves are
renewed the seats must be re-cut prior to lapping of the

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

= Movement of the valve across its seat (A Fig. 2) must not
exceed 0,04 to 0,07 mm. Should the movement exceed
this tolerance, the valve guide must be renewed. Ensure
that the relevant valve guide is selected prior to fitting.

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

» Cylinder head bores will require reaming as follows: Re-
move the old valve guide and ream the cylinder head to
the relevant dimension. Immerse the cylinder head in
boiling waterfor30 minutes. Coatthe guide with graphite
grease, and drive inthe guide from thecamshatft side until
the snap-ring is seated in the groove.

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

= After fitting a valve guide, the valve seat must be recut
using Service Tool MS 204 (Fig. 3). Examinethe valveseat
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. Measurethe diam-
eter of the insertrecessinthe cylinder head. Grind down
the outside diameter of the new insert to adimension 0,08
mm larger than the insert recess.

¢ Heatthe cylinder headfor 30 minutes from cold to a tem-
perature of 150°C ). Fit the insert ensuring that it beds
evenly inthe recess. When the cylinder head has cooled,
re-cut the valve seat using Service Tool MS 204. For cor-
rectvalve seat angles see Service Data inthe Preliminary
Pages.

Note: If newvalve inserts have beenfitted, the clearance
between valve stem and cam must be checked, see
Service Data in the Preliminary Pages.

»rzern

Fig. 1

12 209
Fia. 2
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» The dimension must betaken betweenthe valve stem and

the back of the cam. Should this dimension not be ob-

tained, metal must be groundfromthevalveseat of the in- 1 !
l

sert.

Note: Useonly suitable grinding equipment.

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

s Examinethecamfollowersforwear onthe top face. Check
for any sign of barreling on the side faces (Fig. 1). Renew
all followers that are worn or suspect. Wash the valves,
springs, collets, followers and air dry.

= After the valve springs have been thoroughly washed,
they must be examinedfor fatigue and distortion. Renew Fig. 1
as necessary.

» Test the valve springs either by comparison with the fig-
ures given in Service Data inthe Preliminary Pages, or by
comparison with a new valve spring (using a recom-
mended valve spring testing machine). A B

= TO test against a new valve spring, insert both valve
springs end to end between the test equipment. Apply a :
load to partly compress the springs and measure their |

comparative lengths (Fig. 2). |
Note: A’ isthe old spring. '
» Ifthe distance 'A' is smaller than the distance B, then 'A'

must be renewed.

Note: Spring distortion is determined by positioning the .
spring upright on a surface plate and checking the naars
squareness of each endwith aset square (Fig. 3). All
valve springs which have diminished in lengthand/ Fig. 2
or are not square must be renewed.

rame

» Fitthe valves into the guides and place the cylinder head
on wooden blocks.

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

» Compressthe springs using Service Tool MS 1519A and
insert the split collets.

» Refit the original shims (1 Fig. 4) in the valve collar re-
cesses. (Ensurethatthe shims are seated correctly and fit
the cam followers, see Section 4.3).

Note: Ifthe 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.

» Lubricatethecamshaftsand fittothecylinder head, ensur-
ingthattheyarefittedwiththeslotstothe top. Fitthecam-
shaft caps andtorquetightenthe securing bolts. Measure
the valve clearance between the heel of the cam and the
cam follower, turning the camshaft as necessary to
measure all the clearances see Section 4.3.

Note: It is advisable to set the valve clearances to the
upper limit to allow for the clamping effect exper-
ienced through torque tightening upon engine re—
assembly.

ote: Afinal check of the valve clearances should be done
when the cylinder head is fitted and torque tigh-
tened to the cylinder block.

e Cleanthe cylinder headthoroughly and check the cylinder
head and cylinder block for warping, bowing or cracks.

= Fitthe cylinder head, see Section 4.4. ‘ m -
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. 4.6 Cylinder Head Casting, Renew

SRO 12.29.15

* Remove the cylinder head, see Section 4.4.

= Placethe cylinder head on suitable blocks on a bench.
= Remove the spark plugs.

= Remove the intake valve camshaft cap securing bolts.
= Remove the camshaft caps.

= Remove the camshaft.

» Repeatthe procedure for the exhaust camshaft.

= Remove the cam followers and shims, noting the posi-
tions for re—assembly.

= Remove the valves using Service Tool MS 1519A valve
spring compressor.

= Remove the sealsfrom the intake valve guides.

= Removethe rear blanking plate.

= Clean all components and examine for wear and damage.

e Renew any worn or damaged parts as necessary.

= Clean thoroughly the new cylinder head casting.

» Refitthe rear blanking plate to the new cylinder head.
. = Smearfinegrindingcompound onto the face ofonevalve.

= Qil the valve stem.

* Fitthe valve to the head.

= Lightly lap the valves into the seats, leaving a smooth fin-
ishto both surfaces.

Note: Excessivelappingwill groove the valve face, result-
ing in poor seating when hot.

= Clean the valve and seat.
» Repeatthe procedure for the remaining valves.
= Fit a new sealto the intake valve guide.

» | ubricatethe valve stem. Fitthe valveto the guide. Fitthe
spring seat, spring and collar.

= FitService Tool MS 1519A spring compressor to the valve.

= Compressthe valve spring, fit and seatthe collets, and re- Iy
leasethe clamp. Fig. 2

= Repeatthe procedure for the remaining valves.
» Refitthe shims.
» Ensurethat the shims are seated correctly.
. = |ubricate and fit the cam followers (Fig. 1).
= Lubricate the camshafts and bearings.
» Fitthe camshafts.
» Fitthe camshaft caps.
= Fit and torque tighten the camshaft cap securing bolts.

= Measurethe valve clearance betweenthe heel of the cam
and the cam follower (Fig.2), turning the camshaft as
necessaryto measure all the clearances, see Section 4.3.

ote: Afinal checkofthe valveclearancesshould be done
when the cylinder head is fitted and torque tigh-
tened to the cylinder block.

s Cleanthe cylinder headthoroughly and checkthe cylinder
head and cylinder block for warping, bowing or cracks.
Renew if necessary.

= Fita newcylinder head gasket.
= Fitthe cylinder head assembly, see Section 4.4.
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4.7 Piston and Connecting Rod, Engine Set, Renew .

SRO 12.17.10

» Remove the engine and transmission unit from the ve-
hicle, see Section 3.1 in the appropriate Vehicle Service
Manual.

= Remove the transmission unit from the engine and fit the
engine to a stand.

» Remove the cylinder head, see Section 4.4.
* Remove the oil pan, see Section 4.27.
* Remove the oil pump, see Section 4.31.

= Remove the windage trays securing bolts. Remove the
windage trays (6 Fig. 1).

*» Remove the connecting rod nuts (1 Fig. 2) in connecting
rodpairs (1&6,2 & 5,3 & 4 cylinders) and remove the con-
necting rod bearing caps (2 Fig. 2). Note the position of
the cap to connecting rod. Discard the connecting rod
bearing nuts.

e Push the pistons up and through the top of the cylinder
block.

» Removethe piston pin snap-rings (1 Fig. 3) from each pis-
ton, removethe piston pin (2 Fig. 3) and separatethe pis-
ton (3 Fig. 3) from the connecting rod (4 Fig. 3).

» Check the connecting rods for out of balance, twist and
bend. Ifany connecting rod is bent, twisted or out of bal-
ance with the other five, thenthe complete set must be re-
newed. Renew the connecting rod bearing bolts.

J12623
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‘ = Inserteach new piston ring into the cylinder bore (1 Fig. 1)
ensuring they are square in the cylinders and check the
gap using a strip gauge (2 Fig.1).
= Ifthe gap is insufficient, then a small flat file or carborun-
dum stone can be used onthe butting endsofthe ring. En-
sure that after filing no burrs remain.

Note: Ensurethat the rings are not inter-mixed after they
havebeengapped andthat eachpiston/ring assem-
bly is matched to its respective bore. If new piston
rings are being fitted without reboring, deglaze the
cylinder bores using a hone or glaze buster. This
operation will not increasethe size of the bores and
will give the bores a cross-hatched finish

-~
= Lubricate the small end bush and slide the piston pin N -~ G
through the new piston and connecting rod. Secure with AN Soarm
new snap-rings. NEVER re-use old snap-rings.
= Fit the rings to the pistons ensuring that gaps are posi- Fig. 1

tioned as in (Fig. 2).
¢ |ubricate and compress the rings using Service Tool 18G
55A (Fig. 3).

Note: Ensurethat each piston/ ring assembly is matched

. to its respective bore.

» Insertthe pistonskirtinto the bore and usinga suitable im-
plement, i.e.a wooden hammer shaft, gently tap the pis-
ton into the cylinder bore.

» Ensurethattheconnectingrod does notfoul either the cyl-
inder block or crankshatft.

Note: Ensurethateachconnectingrodandconnecting rod
bearing cap are correctly 'paired' for assembly.

» |ubricate and fit the connecting rod bearing shells to the
connecting rod and the connecting rod bearing cap. Pull
the connecting rod and bearing carefully onto the crank-
shaft and fit the connecting rod bearing cap to the rod.

» Fit and torque tighten the new connecting rod bearing
nuts. Fig. 2
CAUTION: The connecting rod bearing nuts and bolts
MUST berenewed during assembly andtorque

tightened asdescribed inSection2.1, SPSJoint
Control System.

Jizeat

» Repeatthe operationfor the remainingfive piston assem-

blies.
. = Clean and fit the crankshaft windage trays and torque
tighten the securing bolts.

= Refit the oil pump, see Section 4.31.

» Refitthe oil pan, see Section 4.27.

= Refitthe cylinder head, see Section 4.4.

¢ Removethe engine from the stand.

= Attach the transmission unitto the engine.

s Fit the engine / transmission unit to the vehicle, see Sec-
tion 3.1 inthe appropriate Vehicle Service Manual.
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48 ConnectingRod Bearing, Engine Set, Renew .
SRO 121716

Remove components as required for access and proceed as
follows.

= Removethe oil pan, see Section 4.27.

» Remove the bolts securing the crankshaft windage trays
(6 Fig. 1)tothe cylinder block and remove the trays.

» Rotatethe crankshaftfor accesstothe first connecting rod.

= Remove the nuts (1 Fig. 2) securing the connecting rod
bearing cap (2 Fig. 2) to the connecting rod and remove
the cap and bearing assembly.

= Note the position of the cap relative to the connecting rod
and alsothat they are numberedto eachother {Fig. 3). Dis-
card the connecting rod bearing nuts.

CAUTION: The connecting rod bearing nuts and bolts
MUSTberenewedduring assembly andtorque - :
tightened asdescribed in Section2.1, SPS Joint 2823
Control System.

= Discardthe bearing shell (3Fig. 3), move the connecting
rod and piston up the bore and remove the bearing shell
from the connecting rod (2 Fig. 3). .

= Remove the 'paired’ bearing caps, 1-6, 2-5, 3-4. as inthe
previous description.

= Clean and polishthe crankshaftjournals, oilthe new bear-
ings and fit the two halvesto the connecting rods.

Note: Ensurethat the 'tag' (1 Fig. 3) on the shell is fully
seated inthe connecting rod.

= Oil the crankshaft journals.

» Pull one piston and connecting rod assembly down the
bore and into position on its relative crankshaft journal.

e Fitabearingshelltothe 'rnatched'connecting rodbearing
cap.

Note: Ensurethatthe'tag' onthe shell isfully seated inthe
connecting rod bearing cap, oil the shell and fit to
the crankshaft/ connecting rod assembly using new
connecting rod bearing nuts. Fia. 2

» Refitthe oil pan, see Section 4.27.

Replacethe components removed for access.

12602
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4.9 Main Bearing, Engine Set, Renew

SRO 12.21.39

Remove components required for access and proceedasfol-

lows.

= Removethe oil pan see, see Section 4.27.

= Removethe oil pump, see Section 4.31.

= Removethe windage trays securing bolts and remove the
windage trays (6 Fig, 1).

= Removethe bolts securing one of the main bearing caps
to the cylinder block and remove the cap.

= Remove and discard the bearing shell from the cap and
cylinder block.

» Cleanthe cylinder block and crankshaft.

= Polishthe crankshaft journal and liberally coat with oil.

= Feedthe new bearing shell intothe cylinder block and en-
sure that the tag is fully seated in its location.

= Fitthe other new bearing shell to the bearing cap. Oilthe
bearing and fit the cap assembly to the cylinder block.

» Fitand torque tighten the securing bolts.

CAUTION: The main bearing securing bolts MUST be re-
newed during assembly and torque tightened
as described in Section 21, SPS Joint Control
System.

Note: Ensurethatthe bearing capisthecorrectway round,
with the cap numbers corresponding to the
numbers stamped on the oil pan mounting face
(1 Fig. 2).

» Rotate the crankshaft to ensure that it is not being

‘pinched’ and will rotate freely.

= Repeat the procedure for the remaining six caps and
shells.

= Mount a suitable dial gauge and checkthe crankshaftend-
float, see Section 4.12.

s Recheck the end-float and if satisfactory, clean the main
bearing cap and bearing and lubricate with clean engine
oil.

= Refitthe cap and bearing assembly, remove the dial gauge
and torque tighten the main bearing cap securing bolts.

CAUTION: The main bearing securing bolts MUST be re-
newed during assembly andtorque tightened
as described in Section 21, SPS Joint Control
System.

» Refit the windage trays to the cylinder block. Fit and
tighten the securing bolts.

= Refit the oil pump, see Section 4.31.

» Refitthe oil pan, see Section 4.27.

Replacethe components removedfor access.

J1242)

O

Jizse

Fig. 2

23

Issue 1 August 1994




AJ16 Engine Service Manual

4.10 Crankshaft, Renew
SRO 1221.33

= Remove the engine and transmission unit from the ve-
hicle, see Section 3.1 in the appropriate Vehicle Service
Manual.

= Detachthe transmission unit from the engine.
e Fitthe engine to a stand.
= Removethe cylinder head, see Section 4.4.

» Removethe crankshaft damper pulley assembly, see Sec-
tion 4.11.

» Removethe oil pan , see Section 4.27.
¢ Removethe oil pump, see Section 4.31.

» Remove the flywheel (Manual), see Section 4.15, or re-
move the drive—plate (Automatic), see Section 4.16.

» Removethe timing cover.

= Removethe windage trays securing bolts {1 Fig. 1) and re-
move the windage trays (2 Fig. 1).

e Remove the timing chains - upper and lower and the
upper and lower tensioners see Section 4.19.

» Removethe seal/crankshaft damper spacer, the woodruff
key (1 Fig. 2), the crankshaft sprockets (2 Fig. 2) and the
inner woodruff key.

» Removethe rear oil seal housing, see Section 4.14.

= Removethe connecting rod bearing nuts and remove the
connecting rod bearing caps in pairs {1-6, 2-5, 3-4), turn-
ingthecrankshaftfor access as required. As each connect-
ing rod bearing cap is removed, ensure that each
connectingrod andconnecting rod bearing cap are identi-
fied to each other for re-pairing during assembly.

= As each cap is removed, its relative connecting rod and
piston assembly should be pushed upthe bore, enabling
the crankshaftto be rotatedto removethe remaining caps.
Care should be taken notto pushthe pistontoo far upthe
cylinder bore as this will release the piston rings.

= Ensuring that the main bearing caps are marked relative
to the cylinder block (1 Fig. 3), remove the main bearing
cap bolts and the bearing caps, and carefully lift out the
crankshaft.

= Remove and discard the bearing shells and the thrust
washers.

» Cleanthe bearing caps and the cylinder block main bear-
ing housings.

» Fitthe new bearing shell halvesto the cylinder block and
lubricate with clean engine oil.

Fig. 1

FILT:
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‘ * Clean and polish the crankshaft journals, lubricate and
carefully assemble the crankshaft into the cylinder block,
fit the thrust washers ensuring that the steel side of the

washer is mated to the cylinder block {1 Fig. 1}.

= Rotatethe crankshaftto ensure that it turns freely.

* Fitthe main bearing shells into the main bearing caps, Iu-
bricate and fit to the cylinder block.

= Start the securing bolts and carefullytap the main bearing
caps to ensure they are seatedto the cylinder block.

= Rotatethecrankshaftto ensurethat it stillturnsfreely, pull
down each bearingcap individuallyandtorquetighten the
securing bolts.

= Rotate the crankshaft between pulling down each bearing /}?/ '
cap. I -

= Check and if necessary adjust the crankshaft end-float in
accordance with Section 4.12.

» Renew the crankshaft rear oil seal, see Section 4.14. Fig. 1

= Fit a new bearing shell to the connecting rod, lubricate
with clean engine oil and fit to the crankshaft.

= Fitabearingshelltotheconnecting rod bearing cap, lubri-
‘ cate and fit to the connecting rod. Fit and torque tighten

H2e2r

the nuts.

= Turn the crankshaft over ensuring that there are no 'tiaht'
spots, and that the crankshaft rotates freely.

= Repeatthis procedure for the remainingfive cylinders.

CAUTION: The connecting rod bearing nuts, bolts and
mainbearing securing bolts MUST be renewed
during assembly and torque tightened as de-
scribed in Section 2.1, SPS Joint Control Sys-
tem.

= Clean and inspectfor wear or damage all the timing gears,
chains, guides and tensioners.
* Renew any suspect component.

= Fit and seat the crankshaft sprocket woodruff key and fit
the sprocketto the crankshaft.

Refit the timing chains - upper and lower; and the upper
and lower tensioners, see Section 4.19.

s Fitadialgaugetothetop ofthe cylinder block and turnthe
engine over until No.1 and 6 pistons are at TDC (Fig. 2).

= | ubricate the upper chain and fit it to the intermediate

. sprocket.
= Fitan elastic bandto retainthe upper dampers and chain.

= Lubricate the oil pump drive chain, fit the chain to the
crankshaft sprocket and lodge inthe correct position.

= Renewthetiming cover oil seal and refitthe timing cover.

» Lubricate andfit the oil seal distance piece. Fitand seatthe
damper woodruff key.

= Refitthe oil pump, see Section 4.31.

Refitthe flywheel (Manual), see Section 4.15, or refit the
drive-plate (Automatic), see Section 4.16.

= Refitthe oil pan, see Section 4.27.

Refitthe crankshaft damper/pulley assembly, see Section
4.11.

= Refitthe cylinder head, see Section 4.4.

* Remove the engine from the stand and refit the trans-
mission unit.

= Refitthe engine/transmission unit to thevehicle, see Sec-
tion 3.1 in the appropriate Vehicle Service Manual..
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411 Crankshaft Damper / Pulley Assembly, Renew .
SRO 122109

» Remove the air conditioning compressor drive belt.
= Remove the generator drive belt.

» FitService Tool 18G 1437 (1 Fig. 1) to the crankshaft pulley
(3Fig. 1) andtighten the securing bolts (2 Fig. 1).

» Wedge the tool against the crossmember.
» Remove the pulley retaining bolt.
» Remove Service Tool 18G 1437 from the pulley.

» Fit Service Tool 18G 1436/A to the pulley and tighten the
securing bolts.

= Tighten the center bolt to withdraw the pulley from the
crankshaft and remove the tool.

= Remove the timing plate securing bolts and remove the

timing plate.
» Fitthetimingplatetothe newpulley and tighten the secur-
ing bolts. 112-830
» Fitthe pulleyto the engine, handtighten the securing bolt Fia. 1
and fit Service Tool 18G 1437.
» Wedge the tool against the front crossmember, torque .
tighten the securing bolt and remove Service Tool 18G
1437.

» Refitthe generator drive belt.
» Refitthe air conditioning compressor drive belt.
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4.12 Crankshaft End-float, Check and Adjust

SRO 12.21.26

Removecomponents as requiredfor access and proceed as
follows.

= Remove the oil pan, see Section 4.27.

= Removethe oil pump pick-up pipes (3 Fig. 1), see Section
4.28.

¢ Remove the crankshaft windage trays (6Fig. 1).
» Mount a suitable dial gauge and positionthe stylus onthe
crankshaft front pulley.

» Zero the gauge, and with the use of a suitable lever,
measurethe crankshaft end-float (Fig.2). Forthe correct
end-float, see Service Data in the Preliminary Pages.

¢ Ifthe end-floatexceedsthe tolerances, removethe center
main bearing cap, and renew the thrust washers.

Note: When refitting the thrust washers, ensure that the
bearing face (grooved) {1 Fig. 3) and not the steel
side contacts the crankshaft.

» Recheck the end-float and if satisfactory, clean the main
bearing cap and bearing, lubricate with clean engine oil
and fit the cap assembly to the cylinder block.

= Fitandtorque tighten the securing bolts.
CAUTION: The main bearing securing bolts MUST be re-
newed during assembly and torque tightened

as described in Section 21, SPS Joint Control
System.

Note: Ensurethatthe bearing cap isthe correct way round
with the cap numbers corresponding to the
numbers stamped on the oil pan mounting face.

= Rotate the crankshaft to ensure that it is not being
‘pinched' and will rotate freely.

* Removethe dial gauge and torque tighten the main bear-
ing cap. Refitthe windage trays to the cylinder block and
secure with the bolts.

= Refitthe oil pump pick-up pipes, see Section 4.28.
= Refitthe oil pan, see Section 4.27.

¢ Refitthe oil filler / drain back tube.

Replacethe components removed for access.

412623
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413 Crankshaft Front Oil Seal, Renew .
SRO 12.21.14

= Remove the crankshaft damper/pulley assembly, see Sec-
tion 4.11.

s Removethe old oil seal from the timing cover using Ser-
vice Tool JD 128 (A Fig. 1).

» Fitthe new ail seal (prior to fitting the crankspacer) using
Service Tool JD 129 and the crankshaft pulley bolt {B Fig.
1.

= Inspectthe edges of the spacer for nicks, burrs and wear
marks. Renew if necessary.

» Refitthe crankshaftdamper/ pulley assembly, see Section
4.11.
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‘ 4.14 Crankshaft Rear Oil Seal, Renew

SRO 12.21.20

= Remove the flywheel (Manual), see Section 4.15, or the
drive-plate (Automatic), see Section 4.16.

= Removethe transmission adapter securing bolts and re- 3
move the adapter. o

= Carefully remove the old oil seal from the adapter, clean : i 11; e
the adapter and lubricate the seal mounting face. ! '

- —

CAUTION: Do not remove the plastic * O ring protector 1
fromthe newseal priorto fitting to the adapter.

= Fitthe new seal (3Fig. 1)to the adapter and apply sealant
tothe appropriate faces. See Service Materials inthe Pre-
liminary Pages.

= | ocate the plastic ‘O’ ring protector (1 Fig. 1) ontothe end _ k

of the crankshaft (2 Fig. 1). AN

» Push the rear seal housing (4 Fig. 1) over the crankshaft
and upto the rear cylinder block face.

= Remove the plastic ‘O’ ring protector (1 Fig. 1}. 12 341
= Fit and torque tighten the transmission adapter securing Fin. 1

il

bolts.
. = Refitthe flywheel (Manual), see Section 4.15, or the drive-
plate (Automatic), see Section 4.16.
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4.15 Engine Flywheel, Renew .
SRO  12.53.07

= Removethe transmission unit.

» Holdthe flywheel inone positionand remove the bolts se-
curing the clutch cover to the flywheel.

CAUTION: Make a note of the position of any balance
weights relative to the clutch cover.

= Removethe balance weights. Removethe clutch assem-
bly.

WARNING: THE TWIN-MASS FLYWHEEL IS EXTREMELY
HEAVY. ASSISTANCE WILL BE REQUIRED
DURING REMOVAL / REFITTING.

= Removethe eight securing bolts {1 Fig. 1} and remove the
flywheel (2 Fig. 1). Removethe needle roller race and fit
to the new flywheel.

» Fitthe new flywheel to the crankshaft and tighten the se- \ I
curing bolts to the recommended torque value. : s na sau
= Fit the clutch assembly to the flywheel ensuring that the
‘flywheel side’ ofthe drive-plate faces the flywheel. Align

the clutch with a dummy input shaft. Fit the balance .
weights to the clutch cover and torque tighten the secur-
ing bolts.

* Remove the dummy shaft.

*= Fitthe housingto the adapter plate, fit and torque tighten
the securing bolts/ nuts.

= Refitthe transmission unit.

Issue 1August 1994 30




AJ16 Engine Service Manual

‘ 4.16 Engine Drive-plate, Renew

SRO 12.53.13

= Removethe transmission unit.

= Removethe drive-plate securing bolts {1 Fig. 1).
e Removethe drive-plate (2 Fig. 1).

s Check the crankshaft rear oil seal for leaking, renew as
necessary, see Section 4.14.

e Fitthe new drive-plateto the crankshaft. Fit and tighten
the securing bolts.

» Refitthe transmission unit.

2481

| Fia. 1
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4.17 Engine Rear/ TransmissionAdapter Plate, Renew .

SRO  12.53.03

= Removethe engine flywheel (Manual), see Section 415, or
the engine drive-plate (Automatic), see Section 4.16.

Removethe lower bolt securing the starter motor and re-
positionthe starter motor away from the adapter plate.

Removethe adapter plate securing bolts and remove the
adapter plate.

= Remove the dowel pegs and blanking plugs from the
adapter plate.

Discardthe adapter plate.

Fit the blanking plugs and dowel pegs to the new adapter
plate.

s Fit the assembly to the rear of the engine and torque
tighten the securing bolts.

» Re-position the starter motorto the adapter plate and se-
cure with the lower bolt.

= Refittheengineflywheel (Manual), see Section 4.15, orthe
engine drive-plate (Automatic), see Section 4.16.
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4.18 Engine Assembly, Overhaul

SRO 12.41.05

= Removethe engine and transmission unit, see Section 3.1
inthe appropriate Vehicle Service Manual.

» Removethe transmission unit from the engine.
= Fitthe engine to a stand.

» Place a drain tray below the cylinder block drain plug and
drain any remaining coolant from the engine.

¢ Overhaul the cylinder head, see Section 4.5.
= Removethe oil pan, see Section 4.27.

= Removethe oil pump, see Section 4.31.

= Remove the windage trays.

» Clean all components, check for damage and wear and
renew as required.

= Removethe rear oil seal housing, see Section 4.14.
» Remove the timing cover assembly.
= Removethe pedestal bolts and tab washer.

= Remove the pedestal/ tensioner assembly and damper.
Slacken off the oil pump drive chain damper securing
bolts and move the damper clear of the chain. Push back
the lock tabs (1 Fig. 1) and remove the securing bolts (2
Fig. 1) from the oil pump drive sprocket (3 Fig. 1).

= Removethe drive sprocket and shim pack.

» Remove the oil pump drive chain (5 Fig. 1), remove the
elastic band from the upper dampers and remove the
upper timing chain.

= Remove the lower tensioner securing bolts and remove
the tensioner.

» Push backthe lower chain fixed damper securing bolt lock
tabs and remove the bolts.

= Remove the damper and tab washer.

» Repeatfor the remaining fixed and pivot dampers and re-
move the lower chain and intermediate sprocket.

»= Remove the crankshaft pulley spacer and the crankshaft
pulley woodruff key.

= Removethe drive sprockets and woodruff keys from the
crankshaft.

» Checkall drive sprocketsforwear, distortion and damaged
teeth. Renew as required.

= Removethe power assisted steering pump assembly, see
Section 10 inthe appropriate Vehicle Service Manual and
reposition away from the timing cover area.

» Renew the auxiliary shaft, see Section 4.24.

= Renew the auxiliary shaft bushes, see Section 4.19.
= Removethe oil pump drive chain damper.

» Remove the spacers from behind the damper.

= Removethe pistons and connecting rods and renew, see
Section 4.7.

» Refitthe connecting rod bearing shells to one connecting
rod and cap and fit the rod to the crankshaft. Torque
tightenthe nuts and check the side clearance betweenthe
end face of the rod and the journal shoulder (Fig.2) -see
Service Data in the Preliminary Pages.

= Remove the connecting rod from the crankshatft.
» Repeat for the remaining five connecting rods.
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CAUTION: The connecting rod bearing nuts, bolts and .
main bearing securing boltsMUST be renewed
during assembly and torque tightened as de-
scribed in Section 2.1, SPS Joint Control Sys-
tem.

» Ensuring that the main bearing caps are marked relative
to the cylinder block, remove the main bearing cap bolts
and remove the caps. Carefully lift out the crankshaft.

= Place the crankshaft on suitable blocks on a bench. Re-
move and discard the bearing shells and the thrust
washers. Cleanthe cylinder block, crankshaftand bearing
caps.

» Checkthe crankshaftjournals for wear and ovality, for tol-
erances - see Service Data inthe Preliminary Pages.

s Ifany of the dimensions are outside the stated tolerances, - /f‘ . ‘.f -
then the Crankshaft must be renewed. )

= Fitsuitable boltstothe oil gallery plugs and pullto remove
(Fig. 1. Checkall cylinder block oil galleries for cracks and
blockages. Fit new 'O’ ringsto the oil gallery plugs, lubri-
cate the 'O’ rings and fit the plugsto the cylinder block oil
galleries.

Check alt bearing housings for cracks, distortion and any
signs of bearing movement, i.e. scoring or overheating,
renew as necessary.

Checkthecylinder block / cylinder head mating surface for
warping, bowing and cracks.

Check the bore wear in the cylinder block with a suitable
comparator (Fig. 2). This must be done inat leastsix posi-
tions in the bore (Fig. 3).

Ji2 653

Note: Maximum bore wear normally occurs towards the
top of the bore, across its thrust axis.

Note: Ifstandardsize replacementpistonsare beingfitted,
they must bethesamegradeasthe markingsonthe
cylinder block.

Note: Ifnewpistonringsare beingfitted without reboring,

de—glaze the cylinder bores using a hone or glaze
buster. This operation will not increase the size of
the bores and will give the boresa cross-hatchedfin-
ish.

Ji2 239

Fig. 3
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= Insert each new piston ring into the cylinder bore, {1 Fig.
1)ensuring they are square inthe cylinders and check the
gap using a strip gauge (2 Fig. 1).

» Ifthe gap is insufficient, then a smallflat file or carborun-
dumstone can beusedonthe butting ends ofthe ring. En-
sure that after filing no burrs remain.

Note: Ensurethatthe rings are not inter-mixed after they
havebeengapped andthat eachpiston/ring assem-
bly is matched to its respective bore.

e Measure the piston skirt clearance using a long strip
gauge. Insertthe strip gauge down the right-hand side of
the cylinder bore, insert the correct piston INVERTED into
the bore (with the piston pin parallel to the axis of the
crankshaft).

= Push the piston down the cylinder until it reaches its
tightest pointinthe bore. Atthis point, withdraw the strip
gauge; a steady resistance should be felt.

= |fthe tolerances are outside those given in Service Data in
the Preliminary Pages, the pistons must be renewed as a
complete set.

e Fitthe new main bearingshell halvesto the cylinder block
and lubricate with clean engine oil.

s Clean and polish the crankshaft journals (remove any
scratches with lappingtape, polishinginan anti-clockwise
direction ONLY. against the crankshaft rotation), lubricate
with clean engine oil and carefully assemble the crank-
shaft into the cylinder block.

= Fitthe thrust washers ensuring that the grooved bearing
face contacts the crankshaft (1 Fig. 2).

e Check the crankshaft rotates freely.

= Fitthe remaining new bearing shell halves into the main
bearing caps.

= | ubricate with clean engine oil.

» Fitthe caps to the cylinder block.

= Start off the securing bolts (approximately 2 or 3 turns)
and very gently tap the main bearing caps to ensurethey
are seated on the cylinder block.

= Check the crankshatft still rotates freely.

» Pull down each bearing cap individually and torque
tighten the bolts.

= Check the crankshaft still rotatesfreely after pulling down
each bearing cap.

¢ Check the crankshaft end-float, see Section 4.12.

= Fit new woodruff keysto the crankshaft, never re-use old
ones.

= Fitthe timing and oil pump sprocketsto the crankshaft.

= Checkthe connectingrodsfor parallelism, twist and bend,
using a suitable measuringjig (Figs.3 and 4).

e |f any connecting rod is unusable, then the complete set
must be renewed.

= Lubricate the small end bush, slide the piston pinthrough
the piston and connecting rod.

12627
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Note: Pistonsare marked 'FRONT'. Ensurethatthe mark- .
ing faces the front of the engine.

= Secure with new snap-rings, never re-use old ones.

= Fit the rings to the pistons ensuring that gaps are posi-
tioned as shown in Fig. 1.

= Lubricate and compress the rings using Service Tool 18G
55A (Fig. 2).

= Insertthe piston skirt intothe bore and usinga suitable im-
plement such as a wooden hammer shaft, gently tap the
piston intothe cylinder bore.

= Ensurethatthe connecting rod does notfoul either the cyl-
inder block or camshatft.

= | ubricate (usingclean engine oil) andfit the bearingshells
tothe connecting rod and the connecting rod bearing cap.
Fit the rod to the crankshaft, and fit the connecting rod
bearing cap to the connecting rod.

Jizeal

Fia. 1

CAUTION: The connecting rod bearing nuts and bolts
MUST berenewedduringassembly andtorque
tightened asdescribed in Section2.1, SPSJoint
Control System.

= Fit and tighten the connecting rod bearing nuts.
= Repeatthe operation for the remaining pistons.
= Ensure crankshaft rotation during assembly.

= Clean and fitthe windage trays. Fitandtighten the secur-
ing bolts.

= Removethe oil pump and overhaul, see Section 4.32. Refit
when serviceable.

= Lubricatethe lowertiming chain. Fitthe chaintothe inter-
mediate sprocket, fit the chain to the lower sprocket and
then assemblethe intermediate sprocket and chainto the
cylinder block.

* Should the intermediate sprocket be worn or damaged,
the assembly must be renewed.

s Fitthe spacerstothe lower pivoting damper andfit the as-
sembly to the cylinder block.

s Fitthe tab washer and securing bolts.
= Tighten the bolts and lock over the tabs.
= Renew the lower tensioner assembly, see Section 4.22.

e Fitadialgaugetothetop of the cylinder block andturnthe
engine over until No.1 piston is at TDC (Fig. 3).

= Lubricate the upper chain with clean engine oil and fit to
the intermediate sprocket.

» Fitanelasticband aroundthe upper damperstosecurethe
chain.

= Renew the crankshaft front oil seal, see Section 4.13.
= Refitthe timing cover.

» Lubricate and fit the oil seal distance spacer. Fit and seat
the crankshaft pulley woodruff key.

= Renewthe rear housing oil seal, see Section 4.14.
s Refitthe oil pan, see Section 4.27.

= Refitthe cylinder head, see Section 44.

= Removethe engine from the stand.

= Refit the transmission unit to the engine.

a Refitthe engine/transmission unittothe vehicle, see Sec-
tion 3.1 inthe appropriate Vehicle Service Manual.

2642
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4.19 Timing Chain, Gear and Tensioner, Engine Set,
Renew

SRO 12.65.13
= Remove the timing cover.

* Remove the upper tensioner pedestal flanged securing
bolts (3 Fig. 1).

e Remove the pedestal / tensioner assembly and chain
damper (1Fig. 1).

= Remove the tensioner pivot pin (2 Fig. 1) and remove the
tensioner from the pedestal.

= Remove the flanged bolts (5 Fig. 1) securing the upper
static damper and remove the damper (4 Fig. 1) and re-
move the damper pedestal and the upper timing chain (6
Fig. 1).

= Remove the lower timing chain tensioner securing bolts
{11 Fig. 1) and remove the tensioner assembly (10, 12
Fig. 1).

* Remove the lower timing chain (8 Fig. 1) from the inter-
mediate sprocket (9 Fig. 1),

= Remove the intermediate sprocket and bearing.

= Remove the bolts (16 Fig. 1) securing the oil pump drive
chain damper and remove the damper (17 Fig. 1).

= Remove the flanged bolts securing the lower static
damper (14 Fig. 1) and remove the damper (15 Fig. 1).

» Fitand tighten the boltsecuring the crankshaft pulley. Fit
Service Tool JD 130chain link remover! replacer (1 Fig. 2)
to the master link (rotatethe engine as necessaryto align
the link). Ensurethetool alignstothe master link, position
the E gate (2 Fig. 2) to the tool and seat behindthe chain
(3Fig. 2).

= Fitand tighten the tool handle ensuring that the extractor
cones (4 Fig. 2) line up with the link pins. Extractthe link.

= Slacken the tool carefully ensuring that no components
fall into the oil pan. Removethe oil pump chain.

= Removethe lower timing chain from the sprockets.
* Using a suitable drift, remove the crankshaft sprocket.

e Removethe power assisted steering pump assembly, see
Section 10 inthe appropriate Vehicle Service Manual.

= Remove the bolt securing the drive-plate. Remove the
drive-plate.

= Removethe auxiliaryshaftoilseal, see Section 4.25. Using
right-angled snap-ring pliers, displace and remove the
drive shaft snap-ring.

= Removethe drive shaft.

= Removethe drive shaft rear thrust washer.

» Fit Service Tool 18G 1434 to the bearing situated in the
front of the cylinder block (2 Fig. 3). Locatethe center peg.
Tighten the tool nut to withdraw the bearing shell (1 Fig.
3).

» Removethe tool and shell assembly. Slacken off the tool
nutand withdraw the center peg. Remove anddiscardthe
shell. Removethe blanking plate from the timing cover.

= Repeat the procedure to remove the timing cover and
drive shaft housing bearing shells.

J12-750
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¢ Clean all component parts and check for wear or damage, .

renew worn or damaged components as necessary. .
Checkfor wear and renewtheauxiliaryshaft bushes (1Fig. ‘ / U P\\ C/
/"‘; e s

o
1) using Service Tool 18G 1434 (2 Fig. 1). \ ‘
7

» Lubricateall bearing shells. Refitall shells using 18G 1434.

CAUTION: Ensurethatthe oil feed holes are lined upwith
the holes inthe bearing shell (1Fig. 2).

» Fitthe timing cover blanking plate tothe timing cover. Fit
and tighten the securing bolts.

= | ubricate and fit the auxiliary shaft to the housing.

= Lubricate and fit the thrust washer. Ve

» Refitthe auxiliary shaft snap-ring. \\

= Fit a new oil sealto the rear of the shaft. \

= Fitandalignthe oil pump drive-platetothe auxiliary shaft.

» Apply sealant to the bolt securing the driveplate, fit and )
tighten the bolt. See Service Materials inthe Preliminary Fia. 1
Pages.

Refitthe power assisted steering pump, see Section 10in
the appropriate Vehicle Service manual.

= Fitthe new sprocket to the crankshaft.

= Using a straight edge (2 Fig. 3}, check the alignment ofthe
oil pump drive sprocket (1 Fig. 3}, and the crankshaft
sprocket (4 Fig. 3).

Ifthe alignment is incorrect, proceed as follows:

= Push back the lock tabs from one bolt securing the oil
pump drive sprocket, and remove the bolt.

= Rotatethe sprocket. Push backthe locktabs fromthe sec-
ond bolt, and remove the bolt.

= Rotate the sprocket, push backthe lock tabs and remove
the remaining bolt.

» Remove the tab washer and drive sprocket.

= Remove the shims (3 Fig. 3). Calculate the thickness of 512 ean
shim(s) required for correct sprocket alignment.

= Fitandtighten adummy studtothe oil pump drive flange.
Fit and align the shims to the flange. Fit and align the
sprocket. Fit and alignthe new tab washer.

= Fitandtighten the first sprocketsecuring bolt. DO not lock
over the tab washer at this stage.

* Rotate the sprocket for access.

» Fit and tighten the second sprocket securing bolt. Lock
over the tab washer.

= Rotatethe sprocket for access.

* Remove the dummy stud. Fit and tighten the third
sprocket securing bolt. Lock over the tab washer.

» Rotate the sprocket for access.

¢ Re-tighten the first securing bolt. Lock over the tab
washer.

= Re-checkthe sprocket alignment.
= Re-adjustas necessary.

= | ubricatethe newtiming chainand positionthe chain over
the auxiliary drive shaft and crankshaft sprocket.

= Lubricate the oil pump drive chain.
» Fitthe drive chainto the oil pump sprocket. Ciq 2
» Engagethe drive chain to the crank sprocket.

= Ensurethatthe drive chain ends are onthe damper side of
the sprockets.

112 647
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‘ = Fit anewlink to the drive chain (2 Fig. 1).

= Fit and align a link plate to Service Tool JD 130 (1Fig. 1).
Ensurethat the link and tool clamp holes are aligned. Fit
the tool/ link plate assembly to the drive chain.

= Fitthe E gate (3Fig. 1)to the tool and chain link. Ensure
thatthe chainiscentraltothe tool. Tightenthetoolcenter
bolt, fully seating the plate on to the link.

» Slacken off the tool center bolt.

» Re-position the tool clamp (4 Fig. 1) away from the chain.
Locatethe link riveting head onto the clamp. Tightenthe
tool center bolt (finger tight, then further 1/, to 3/, turn).
Slacken off the tool center bolt. Remove the tightening
bar.

= Re-position the clamp away from the chain.

= Re-position the ‘E gate away from the tool / chain. Re-
move the tool retaining handle and remove the tool.

= Attach adialtest indicatortothe top of the engine with the

stylus resting on a piston. Rotate the engine and set NO.

1cylinder (Fig. 2) at TDC. Refitthe lower static damper. Fit

and tighten the securing bolts and lock over the tab

washer. Fitthe oil pumpchain damper in position, do not

tightenthe securing bolts at this stage. Take any slack out

‘ of the chain using hand pressureto push the damper to-
wards the center of the engine.

= Tighten the bolts securing the damper.
= Lubricate the intermediate sprocket bearing.

¢ Lift upthe chain, engagethe sprocket in the chain, and lo-
cate the sprocket into the bearing.

= Refitthe lower tensioner assembly.

» Lubricate the upper timing chain.

= Refit the upper chain to the intermediate sprocket.

» Refit the upper static damper.

= Fit and tighten the securing bolts.

* Refitthe upper tensioner.

= Renew the oil seal (1 Fig. 3) and refitthe timing cover.

-12-832
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4.20 Timing Chain Damper, Vehicle Set, Renew

SRO  12.65.48
= Removethe timing cover.

= Remove the upper tensioner pedestal flanged securing
bolts (3 Fig. 1).

= Remove the pedestal / tensioner assembly and chain
damper (1Fig. 1).

= Removethe tensioner pivot pin (2 Fig. 1) and remove the
tensioner from the pedestal.

= Remove the flanged bolts (5 Fig. 1) securing the upper
static damper and remove the damper (4 Fig. 1) and re-
move the damper pedestal.

= Remove the lower timing chain tensioner securing bolts
(11 Fig. 1} and remove the tensioner assembly (10, 12
Fig. 1).

*= Remove the bolts (16 Fig. 1) securing the oil pump drive
chain damper, remove the damper (17 Fig. 1).

= Remove the flanged bolts {14 Fig. 1} securing the lower
static damper, and remove the damper {15 Fig. 1).

= Cleanall component parts and check for wear or damage,
renew worn or damaged components as necessary.

* Fitthe oil pump chain damper in position, do not tighten
the securing bolts at this stage. Take any slack out of the
chain using hand pressure to push the damper towards

the center of the engine and tighten the damper securing
bolts.

= Refitthe lower tensioner assembly.

¢ Refit the upper static damper. Fitandtighten thesecuring
bolts. Refitthe upper tensioner.

= Renewthetiming cover oil seal and refitthe timing cover.
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421 Timing Chain Tensioner, Upper, Renew
SRO 12.65.29

Removethe timing cover.
Removethe upper timing chain (6 Fig. 1),

Removethe flanged bolts (3Fig. 1) securing the tensioner
pedestal.

Remove the pedestal / tensioner assembly and chain
damper (1Fig. 1).

Removethe tensioner pivot pin (2 Fig. 1) and remove the
tensioner from the pedestal.

Cleanthe pivot pin.

Fit a new tensioner to the pedestal and fit the tensioner
pivot pin. Securethe tensioner with the flanged bolts.

Alignthe damper to the tensioner and fitthe damper / ten-
sioner assemblyto the engine.

Ensure that the damper does not foul the auxiliary shaft
sprocket.

Finally tighten the securing bolts.
Fit the new timing chain.

Re-positionthe uppertensioner andtemporarily secureto
the upper dampers with an elastic band.

Renewthe timing cover oil seal and refitthe timing cover.
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4.22 Timing Chain Tensioner,Lower, Renew .
SRO 12.65.30

» Remove the timing cover.

» Remove the upper timing chain {6 Fig. 1) and removethe
flanged bolts (3Fig. 1} securing the tensioner pedestal.

* Remove the pedestal / tensioner assembly and chain
damper {1 Fig. 1).

» Remove the tensioner pivot pin (2 Fig. 1) and remove the
tensioner from the pedestal.

= Remove the bolts {11 Fig. 1) securing the lower timing
chain tensioner, and remove the tensioner assembly (10
Fig. 1).

= Remove the lower timing chain (8 Fig. 1).

» Cleanthe lower tensioner assembly, removethe ball valve
{1 Fig. 2) and ensure that the base of the housing (2 Fig. 2)
is clean.

» Check that the ball valve is free by shaking the assembly
to ensure it rattles. If it does not, renew the valve assem-
bly. Ifitdoes, renew and lubricatethe 'O'ring {3Fig. 2) and
pressthe valve backintothe housing. The ballfree move-
mentis 0,45-0,74 mm.

» Inspectthe housing and the hydraulictensioner piston (4
Fig. 2) for excessive wear or scoring. Also check that the i3 is 18 17
oil hole (5 Fig. 2) is clear inthe end of the piston.

» Lubricate the component parts with clean engine oil. As-
semble the tensioner by pressing and twisting the snail
clockwise untilthe pawl locksinthe ‘park’ position. Fitthe
tensioner assembly to the cylinder block with the guide
facing downwards.

» Fit but do not tighten the tensioner upper securing bolt,
push the guide into the housing to release the base and
align with the damper.

¢ Align the damper with the lower bolt hole, fit and tighten
the lower bolt.

» Tighten the upper bolt, fill the tensioner oil reservoir with
oil and work the tensioner to prime with oil.

» Fitthe uppertensioner to the pedestalandfitthe tensioner
pivot pin, and secure with the flanged bolts (6 Fig. 2).

= Fitthe lower static damper, and secure with the flanged
bolts.

112 Fi ‘
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4.23 Timing Sprocket, Intermediate, Renew
SRO 126865

= Remove the timing cover.

» Remove the upper timing chain (6 Fig. 1} and removethe
flanged bolts (3Fig. 1)securing the tensioner pedestal.

= Remove the pedestal / tensioner assembly and chain
damper (1Fig. 1).

= Remove the tensioner pivot pin (2 Fig. 1} and remove the
tensioner from the pedestal.

» Remove the bolts (11 Fig. 1) securing the lower timing
chain tensioner and remove the tensioner assembly (10
Fig. 1).

= Removethe lower timing chain (8 Fig. 1).

= Removethe intermediate sprocket (9Fig. 1).

= Examineall components (1-6 Fig. 2) for wear or damage.

» Renew worn or damaged parts as necessary.

» Fitthe new intermediate sprocket.

s Fitthe lower timing chain. Fitthe guide assembly, valve
and 'O’ ring to the tensioner housing. Re-position the
chain damper for access.

s Fitthe tensioner assembly to the cylinder block with the
guide facing downwards.

= Fit but do not tighten the tensioner upper securing bolt,
push the guide into the housing to release the base and
align with the damper.

= Align the damper with the lower bolt hole, fit and tighten
the lower bolt.

= Tighten the upper bolt, fill the tensioner oil reservoir with
oil and work the tensioner to prime with oil.

» Fitthe uppertensioner tothe pedestal and fit the tensioner
pivot pin, and secure with the flanged bolts.

» Alignthe damper tothe tensioner and fit the damper! ten-
sioner assembly to the engine.

» Tighten the securing bolts.
» Refitthe upper timing chain.

» Re-positionthe uppertensioner andtemporarily secureto
the upper dampers with an elastic band.

= Renewthetiming cover oil seal and refitthe timing cover.

J12 i
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4.24 Auxiliary Shaft, Renew

SRO 12.10.30
* Removethe timing cover.

» Removethe pulley woodruff key and remove the oil seal
spacer from the crankshatft.

» Removethe flanged bolts (3Fig. 1)securing the tensioner
pedestal.

= Remove the pedestal / tensioner assembly and chain
damper (1 Fig. 1}.

= Remove the tensioner pivot pin (2 Fig. 1) and remove the
tensioner from the pedestal. Cleanthe pivot pin.

= Remove the flanged bolts (5 Fig. 1) securing the upper
static damper. Remove the damper (4 Fig. 1} and upper
timing chain (6Fig. 1).

= Removethe bolts (11Fig. 1) securing the chain tensioner
and remove the assembly (17 Fig. 1).

= Removethe power assisted steering pump assembly, see
Section 10 inthe appropriate Vehicle Service manual

» Remove the pump drive coupling.

= Remove the flanged bolt (1 Fig.2) and the drive-plate (2
Fig. 2).

= Using ServiceTool JD 118, removethe auxiliary shaft rear
oil seal (3 Fig. 2) from its housing.

» Using right-angled snap-ring pliers removethe snap-ring
(5 Fig. 2) securing the drive shaft (4 Fig.2).

a Lift the timing chain (8Fig. 1)from the sprocket (7 Fig. 1},
remove the shaft / sprocket assembly and retrieve the
thrust washer.

» Clean all component parts and check for wear or damage.
Renew worn or damaged parts as necessary. Clean the
auxiliary bearing housing.

» Checkfor wear and if necessarychangetheauxiliary shaft
bushes.

» Refitthe housing with new gasket. Fit and tighten the se-
curing bolts.

» Lubricate the shaft and refit the to the housing, engaging
the chain with the gear as it isfitted. Lubricate and fit the
thrust washer and secure with the snap-ring.

» Renewthe auxiliary shaft rear oil seal, see Section 4.25.

= Refitthe power assistedsteering pumpassembly, see Sec-
tion 10 inthe appropriate Vehicle Service manual.

= Refitthe lower chain tensioner, see Section 4.22.
= Refitthe upper chain tensioner, see Section 4.21.
= Renew the oil seal {1 Fig. 3) and refit the timing cover.
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4.5 Auxiliary Shaft Rear Seal, Renew

SRO 12.10.32

s Removethe power assisted steering pump assembly, see
Section 10 inthe appropriate Vehicle Service Manual.

= Remove the pump drive coupling.

¢ Remove the flanged bolt (1Fig.1) and the drive-plate (2
Fig. 1).

e Using Service Tool JD 118, removethe auxiliary shaft rear
oil seal (3Fig. 1} from its housing.

Note: Under no circumstances must the plastic insert be
removed priorto fitting the seal.

= UsingService Tool 18G 1469 fit and fully seat the auxiliary
shaft oil seal.

e Refitthe power steering pump drive-plateand securewith
its bolt.

¢ Refitthe power assistedsteering pump assembly, see Sec-
tion 10in the appropriate Vehicle Service Manual.

312-78)
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4.26 Oil Filter Head Gasket, Renew

SRO 126003

» Place a drain tray under the oil filter.

» Removethe oil filter cartridge (1Fig. 1).

= Ifthe vehicle is fitted with an oil cooler, remove the oil

cooler pipe clamp nut and clamp. Note the position of and
disconnect the pipes from the oil supply housing.

» Removeand discard the 'O’ rings. Removethefilter head
securing bolts (2 Fig. 1).

= Removethe inner (3Fig. 1) and outer (4 Fig. 1) housings.

» Thoroughly clean the housings, the oil cooler pipes (if
fitted) and the cylinder block face.

= Apply sealanttothe outer housing, alignthe inner housing
with the outer housing and fit the securing bolts to the
housing assembly. See Service Materials inthe Prelimi-
nary Pages. Alignthe assembly to the aperture inthe cyl-
inder block, fit and tighten the securing bolts.

= [fthe vehicle isfitted with an oil cooler, fit new 'O’ ringsto
the oil cooler pipes. Lubricate and connectthe pipestothe
housing.

» Fit the clamp plate and fit a new oil filter.

» Fillthe engine with oil to the correct level, see Section 3.1
inthe appropriate Vehicle Service Manual.
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. 4.27 Oil Pan Gasket, Renew

SRO 12.60.38
Remove components as requiredfor access and proceed as
follows.

» Drainthe engine oil, see Section 3.1 inthe appropriate Ve-
hicle Service Manual.

= Remove all but two oil pan bolts (1 Fig. 1).
= Removethe bell housingto oil pan bolts.

» Removethe two remaining oil pan bolts and lower the oil
pan (2 Fig. 1).
» Clean all components and examine for damage and wear.

Renew any damaged components. Discard the oil pan
gasket.

Note: If renewing the oil pan, transfer all components to
the new oil pan.

e Cleanthe gasket face on the cylinder block.

= Fit new oil pan gasket.

a Lift the oil pan into position, fit and torque tighten the se-
curing bolts.

= Fillthe engine with oil to the correct level, see Section 3.1
inthe appropriate Vehicle Service Manual.

Replacethe components removed for access.

112-83L
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428 Oil Pump Pipe ‘O’ Rings, Renew .
SRO 1260.27

= Remove the oil pan, see Section 4.27.

= Place a suitable drain tray under the oil transfer housing
area and remove the transfer housing/ pick-up pipe (1, 2,
45 Fig. .

= Removethe oil pump pick-up pipes (3Fig. 1).

» Remove and discardthe ‘O’ rings. Cleanthe transfer hous-
ing and oil pipes.

» Carefully fit new 'O’ rings (lubricatedwith petroleum jelly)
tothe oil pipes(1 Fig. 2) and refitthe pipesto the oil pump.

= Fitthe transfer housing to the engine. Fit andtighten the
securing bolts.

» Refitthe oil pan, see Section 4.27.

Jiz823
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4.29 Oil Pick-up Strainer, Renew

SRO 12,60.20

Remove the oil pan, see Section 4.27.

Removethe bolts securing the rearwindage tray (1Fig. 1)
to the cylinder block and remove the tray.

= Removethe three bolts (2 Fig. 1)securing the strainer and
remove the strainer (3 Fig. 1).

= Cleanall components and examine for damage and wear.

* Apply sealant to the replacement strainer, and fit and se-
cure to the housing with the bolts. See Service Materials
inthe Preliminary Pages.

» Refittherear windagetraytothecylinderblock and secure
with the bolts.

= Refitthe oil pan, see Section 4.27.

Az 736
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4.30 Oil Pressure Relief Valve Assembly, Renew
SRO 12,60.56

Removethe oil pan, see Section 4.27.

Remove oil pressure relief valve screw cap (1 Fig. 1) and
collect spring (2 Fig. 1), valve (4 Fig. 1), and mandrel (3
Fig. 1).

Check the valve spring and mandrel for wear, scoring or
pitting, renew if damaged.

Measurethe components against the specifications listed
in Service Data inthe Preliminary Pages.

If any of the components are suspect, they must be re-
newed.

» Lubricate and assemble the mandrel, spring and valve.

Fit and tighten the relief valve screw cap.

» Refitthe oil pan, see Section 4.27.

Fig. 1
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431 Oil Pump, Renew

SRO 12.60.26
= Removethe oil pan, see Section 4.27.

= Placeadraintray under the transfer housing. Removethe
housing bolts and housing {1, 2 Fig. 1).

» Remove the pick-up pipes {3 Fig. 1), push back the lock
tabs (1 Fig. 2) and remove the pump sprocket bolts (2
Fig. 2).

= Removethe oil pump drive sprocket (3Fig. 2), tab washer
(4Fig. 2) and shims.

= Remove the oil pump securing bolts and remove the
pump.

» Removethe pressurereliefvalve cap, spring, mandreland
valve (1-4 Fig. 3).

» Cleanthe matingface inthe cylinder block, the reliefvalve
assembly, sprocket and shims.

= Lubricate the relief valve assembly, assemble into new
pump, tighten the cap.

a Fitthe newoil pumptothe engine and tighten thesecuring
bolts.

s Movethedrivechainas far rearward as possible, fit ashim
pack of 0.015in. thicknessto the oil pump flange (3 Fig. 4),
alignthe bolt holes, fit the drive sprocket and two securing
bolts. Usinga straight edge (2Fig. 8), checkthe alignment
of the oil pump drive sprocket (1 Fig. 4) and crankshaft
sprocket (4Fig. 4).

= Remove and refit the pump drive sprocket and adjust the
value of shim thickness as required in order to align the
sprockets.

= When the alignment is satisfactory, remove the pump
sprocket. Fitthe chain and shimsto the sprocket, fit to the
oil pump. Fitthe tab washer and securing bolts. Tighten
the bolts and lock over the tabs.

» Ensure that the tension of the oil pump drive chain is cor-
rect, see Service Datainthe Preliminary Pages. Adjust by
slackening the tensioner securing screws, tapping the
tensioner inwards to increasethe tension, and securing in
positionwhen the tension is correct.

= Fit new ‘O rings to the oil pump pick-up pipes.

» Lubricate and refit the pipesto the pump.

= Fitandseatthe transfer housing. Fitandtightenthe secur-
ing bolts.

» Refitthe oil pan, see Section 4.27.

152633
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432 Oil Pump, Overhaul .

SRO 12.60.32

* Remove the oil pump, see Section 4.31.
= Removethe bolts securing the pump body.

= Removethe pump body, pump outer rotor, backplate se-
curing bolts, the backplate and the bearing shell.

= Clean all component parts of the pump.

Check all the clearance and components for undue wear
(Fig. 1)and (Fig. 2). Checktolerances, see Service Datain
the Preliminary Pages.

s Fitthe bearing shell to the housing.

= Applysealanttothe backplategasket face, fitthe backplate
and securing bolts. See Service Materials in the Prelimi-
nary Pages.

= Fitthe outer rotor.

s | ubricate the relief valve assembly and assemble into the
pump.

= Tighten the relief valve cap.

= Refitthe oil pump, see Section 4.31.
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