
12 ENGINE 

CYLINDER HEAD GASKETS - RENEW 

Service repair no -12.29.01 

1. Drain cooling system. See COOLING SYSTEM, 
Adjustment, Coolant 

2. Remove inlet manifold. See FUEL SYSTEM, 
Repair, Intake Manifold 

3. Remove generator. 
4. If fitted, remove compressor. See AIR 

CONDITIONING, Repair, Compressor 
5. Remove rocker shafts. See Rocker Shaft 

Renew 
6. Remove push rods. 
7. Remove both exhaust manifolds. See 

MANIFOLD AND EXHAUST SYSTEM, Repair, 
Exhaust Manifold - V8i 

8. Remove air cleaner assembly. See FUEL 
SYSTEM, Repair, Air Cleaner Assembly 

9. Remove air flow sensor. See FUEL SYSTEM, 
Repair, Air Flow Sensor 

10. Remove ground leads from rear of left hand 
cylinder head 

11. Right hand cylinder head - remove breather pipe 
from lifting bracket. 

12. Loosen cylinder head bolts, reversing tightening 
sequence. 

13. Remove cylinder heads. 
14. Remove cylinder head gaskets. 
15. Clean exhaust mating faces. 
16. Clean head and block faces. 
17. Fit new cylinder head gaskets, word TOP 

uppermost. DO NOT use sealant. 
18. Oil cylinder bores. 
19. Clean threads of head bolts and lightly oil. 
20. Locate cylinder heads on block. 
21. Locate cylinder head bolts in position illustrated. 

96 mm long bolts - 2, 4, 6, 7, 8, 9,10 
66 mm long bolts - 1 , 3, 6 

NOTE: There are no bolts fitted in the four 
lower holes in each cylinder head. 

9 5 1 3 7 

IP ° ° ° i 
8 4 2 6 10 o o o o o 

NOTE: Left hand cylinder head illustrated, 
arrow points to front of vehicle. 

22. Tighten bolts progressively in sequence, shown 
to 20 Nm then a further 180' ae 5° 

23. Reverse removal procedure. 1 to 11. 
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1 9 F U E L SYSTEM 

RAM HOUSING INTAKE MANIFOLD 

Service repair no -19.70.04 

Remove 

1. Disconnect battery negative lead. 
2. Remove plenum chamber. See Plenum 

Chamber 
3. Release hoses from ram housing. 
4. Remove six through bolts (with plain washers) 

securing ram housing to intake manifold. 

J5436 

5. Remove ram housing from intake manifold. 
6. Place a protective cover over inlet bores to 

prevent ingress of dirt. 

Refit 

7. Clean all mating faces. 
8. Apply 'Hylomar" sealant to intake manifold face. 
9. Fit ram housing. Tighten bolts, working from two 

centre bolts, diagonally towards outer four bolts. 
10. Tighten to 26 Nm. 

Service repair no - 30.15.08 

Remove 

1. Depressurise fuel system. See Depressurising 
Fuel System 

2. Disconnect battery negative lead. 
3. Drain cooling system. See COOLING SYSTEM, 

Repair, Radiator 
4. Remove plenum chamber. See Plenum 

chamber 
5. Remove ram housing. See Ram Housing 

»̂ CAUTION: Place a protective cover over 
/ { \e manifold openings to prevent the 

ingress of dirt. 

6. Disconnect the fuel temperature sensor and 
injector mult iplugs. 

7. Remove fuel pressure regulator. See Fuel 
Pressure Regulator 

J5437 

8. Disconnect multiplug from coolant temperature 
sensor. 

9. Disconnect instrument pack temperature 
thermistor. 

10. Disconnect coolant sensor multiplug. 
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MFI 

11. Loosen clip and disconnect top hose from 
thermostat housing. 

12. Disconnect multiplug from distributor amplifier 
module. 

J5438 

13. Loosen clip and disconnect hose from heater 
valve. 

14. Remove injector harnesses from behind fuel rail 
and lay to one side. 

15. Loosen union and disconnect fuel return hose 
from fuel rail. 

17. 
18. 

19. 
20. 

Remove the intake manifold. 
Noting their fitted position, remove bolts and 
clamps securing intake manifold gasket to 
cylinder block. 
Remove and discard gasket. 
Remove and discard gasket seals. 

Do not carry out further dismantling if component 
is removed for access only. 

21. 

22. 
23. 

24. 
25. 

26. 

27. 

28. 

29. 

A NOTE: The intake manifold can be 
removed from the cylinder block without 
removing the fuel rail and injectors. 

Remove 5 nuts securing fuel rail support 
brackets to intake manifold. 
Remove fuel rail and injectors. 
Remove 2 bolts securing thermostat housing to 
intake manifold. 
Remove thermostat housing. 
Remove bolt securing coolant pipe to intake 
manifold. Loosen union and remove coolant 
pipe. Remove and discard 'O' ring. 
Fit new 'O' ring to coolant pipe. Position coolant 
pipe to intake manifold. Fit bolt securing coolant 
pipe support bracket to intake manifold and 
tighten pipe union. 
Clean mating faces of thermostat housing and 
intake manifold. 
Fit thermostat housing to intake manifold using a 
new gasket, fit and tighten bolts. 
Position fuel rail to intake manifold, fit and 
tighten retaining bolts. 

16. Using the sequence shown, remove 12 bolts 
securing the intake manifold to cylinder block. 

2 6 12 10 8 4 

J5439 
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1 9 F U E L SYSTEM 

Refit 

1. Clean mating faces of cylinder heads, cylinder 
block and intake manifold. 

2. Locate NEW seals in position with ends 
engaged in notches formed between the cylinder 
heads and block. 

3. Apply RTV sealant between ends of seals, 
cylinder head and block. 

4. Fit intake manifold gasket with the word 
'FRONT' to the front and open bolts hole to the 
front RH side. 

5. Fit gasket clamps and tighten bolts finger tight. 

11 7 

J 5441 
10 6 8 12 

9. Tighten the gasket clamp bolts to 18 Nm. 
10. Reverse removal procedure. 
11. Fill cooling system. See COOLING SYSTEM, 

Repair, Radiator 
12. Start engine check for water and fuel leaks. 

J5440 

6. Locate intake manifold onto cylinder heads, 
clean threads of manifold securing bolts. 

7. Allow 10 minutes for RTV sealant to cure. 
8. Fit manifold bolts finger tight. Working in the 

sequence shown tighten the bolts to 38 Nm. 
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10. Remove fuel rail and injectors. 
11. Remove injector retaining clips, ease injectors 

from rail. Remove and discard 'O' rings from 
injectors. 

12. Remove fuel pressure regulator if required. 

Refit 
13. Fit NEW 'O' rings, to injectors. Lightly coat 'O' 

rings with silicon grease 300. Insert injectors into 
fuel rail, multi-plug connections facing outwards. 

14. Refit retaining clips. 

~ CAUTION: Care must be taken when 
/ | \g the fuel rail and injectors to intake 

manifold to prevent damage to 'O' rings. 

15. Fit a NEW 'O' ring to pressure regulator lightly 
coat 'O' ring with silicon grease 300 and secure 
regulator to the fuel rail. 

16. Fit fuel rail and heater pipe assemblies to intake 
manifold. Secure rail and pipes in position with 
five bolts. 

17. Reverse removal procedure. 2 to 7. 
18. Pressurise fuel system and check for fuel leaks 

around injectors and pressure regulator. 

PLENUM CHAMBER 

Service repair no -19.22.46 

Includes throttle levers and throttle disc 

Remove 

1. Disconnect battery negative lead. 
2. Disconnect electrical multi-plug from bypass air 

valve. 
3. Disconnect vacuum hose adjacent to bypass air 

valve. 
4. Mark an identification line on throttle cable outer 

to assist re-assembly. 
5. Remove clevis pin from throttle cable. 
6. Pry adjustment thumb wheel from throttle 

bracket. Lay cable aside. 
7. Remove retaining clip and clevis pin from kick 

down cable (automatic vehicles). 
8. Apply adhesive tape behind rear adjustment nut 

on kick down cable to prevent nut moving. 
9. Remove front lock nut. Remove cable and lay 

aside. 
10. Remove cruise control vacuum hose. 

11. Remove intake hose from neck of plenum 
chamber. 

12. Disconnect throttle position sensor multi-plug. 
13. Remove PCV breather hose. 
14. Disconnect two coolant hoses and plug each 

hose to prevent excessive loss of coolant. 
Identify each hose for re-assembly. 
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15. Remove distributor vacuum hose. 
16. Release two screws and remove throttle position 

sensor. 
17. Remove six screws securing plenum chamber. 

Remove plenum chamber. 
18. Remove air idle air control valve hose. 

Throttle lever assembly - remove 

19. If fitted - unclip cruise control actuator link. Hold 
throttle fully open, release link from countershaft 
assembly. Carefully return lever assembly to 
close throttle. 

20. Release tension on inboard throttle spring. 
21. Bend back lock washer tabs. 
22. Hold throttle stop lever in closed position, 

release nut from throttle shaft. 
23. Release tension on outboard throttle spring. 
24. Remove overtravel spring. 
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30 MANIFOLD AND EXHAUST SYSTEM RANGE ROVER 

Remove 

Catalysts - remove and refit 1 to 5 

1. Raise vehicle on a ramp [hoist]. 
2. Catalyst vehicles only: Disconnect two lambda 

sensor wiring connectors. 
3. Remove two bolts securing rear exhaust 

assembly to front exhaust assembly. 
4. Remove nuts and release front downpipes from 

manifolds. Discard gaskets. 
5. Lower front exhaust assembly with catalysts (if 

fitted), retain olive. 

NOTE: Assistance is required for removing 
and refitting rear exhaust assembly. 

6. Remove bolts securing three hanger brackets to 
chassis. Lower exhaust assembly onto rear axle. 
Detach rubbers from hanging brackets. 

7. Place extended axle stands underneath chassis, 
in front of chassis mounted rear towing brackets. 

8. Lower ramp[hoist] until vehicle weight is 
supported securely on stands. 

9. Lower ramp [hoist] until rear shock absorbers 
are ALMOST fully extended. 

10. Move rear exhaust to a diagonal position, centre 
silencer to right of vehicle. 

11. Facing rear of vehicle, twist assembly 
anti-clockwise clear of rear axle. 

12. Remove rear exhaust assembly from vehicle. 

Refit 

13. Position rear exhaust assembly over rear axle in 
a diagonal position, as for removing. 

14. Twist assembly clockwise until it is in mounting 
position. 

15. Reverse removal procedure. 1. to 9. using new 
manifold gaskets and applying exhaust sealer to 
system joint. 

16. Examine system for leaks, ensuring that system 
does not foul underbody components. Rectify if 
necessary. 

EXHAUST MANIFOLD - V8i 

Service repair no - Left hand - 30.15.10 
Service repair no - Right hand - 30.15.11 

Remove 

1. Disconnect front exhaust pipe(s) from 
manifold(s). 

2. Tap back bolt locking tabs and remove eight 
bolts, lock tabs and washers. 

3. Remove manifold(s) and old gaskets. 

Refit 

4. Ensure that mating surfaces of cylinder head 
and exhaust manifold are clean and smooth. 

5. Coat threads of each bolt with anti-seize 
compound. 

6. Place manifold and new gaskets in position on 
cylinder head and fit securing bolts, new 
lockplates and plain washers. Plain washers are 
fitted between manifold and lockplates. 

7. Evenly tighten manifold bolts to 20Nm bend 
over lockplate tabs. 

8. Reconnect front exhaust pipe, using new 
exhaust flange gaskets. 
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V8i 

CYLINDER HEADS - RENEW 

Service repair no -12.29.15 

1. Remove cylinder heads and gaskets. See 
Cylinder Head Gaskets - Renew 

2. Remove spark plugs. 
3. Using spring compressor LRT-12-034, remove 

seals, valves, collets, springs and caps. 

CAUTION: Keep components in fitted 
order 

RR4253 

5. 

7. 

8. 

10. 

11. 

12. 

13. 
14. 

From left hand cylinder head, remove earth lead 
studs. 
Remove three bolts securing power steering 
pump mounting bracket to cylinder head. 
Remove four bolts securing generator mounting 
bracket to cylinder head. 
Right hand cylinder head, remove rear lifting 
bracket. 
Fit lifting bracket to new right hand cylinder 
head. 
Fit mounting brackets and earth lead studs to 
new cylinder head. Tighten bolts to 30 Nm. 
Regrind valves- refer to engine overhaul 
publication 
Lubricate valve stems, fit valves, springs, and 
caps. Fit new inlet and exhaust valve stem seals. 
Using spring compressor LRT-12-034, compress 
springs, fit collets. Tap valve to check correct 
collet seating. 
Fit spark plugs. 
Fit cylinder heads with new gaskets. See 
Cylinder Head Gaskets • Renew 

ROCKER COVER - RIGHT HAND • RENEW 

Service repair no -12.29.41 

Disconnect battery negative lead. 
Disconnect purge pipe from charcoal canister at 
plenum. 
Remove breather pipe from rocker cover. 
Remove coolant pipes from inlet manifold. 
Remove spark plug leads from plugs and 
retaining clips. 
Remove four rocker cover bolts. Moving fuel 
pipes aside, remove rocker cover. 
Discard rocker cover gasket. 
Remove plug lead retaining clips from rocker 
cover, fit to new rocker cover. 
Clean and dry rocker cover and cylinder head 
mating faces, using Bostik cleaner 6001. 

A NOTE: Gasket fits one way round only. It 
must be fitted accurately, first time. 
Subsequent movement will destroy 

1. 
2. 

3. 
4. 
5. 

bonding. 

R R 3 8 2 0 M 

10. Apply Bostik 1775 impact adhesive to rocker 
cover seal face and gasket, using a brush to 
ensure an even film. Allow adhesive to become 
touch dry. 
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11. Place one end of gasket into cover recess with 
edge firmly against recess wall, holding 
remainder of gasket clear. Work around cover, 
pressing gasket into place ensuring edge firmly 
contacts recess wall. 

12. Allow cover to stand for thirty minutes before 
fitting. 

13. Fit rocker cover to cylinder head with four 
screws, short screws inboard, tighten to 9 Nm. 

14. Position fuel pipes. 
15. Fit breather pipe to rocker cover, tighten clip. 
16. Fit coolant pipes to inlet manifold, tighten bolts. 
17. Fit spark plug leads to plugs and retaining clips. 
18. Connect purge pipe from charcoal canister at 

plenum, tighten clip. 

R R 3 8 2 1 M 

ROCKER COVER - LEFT HAND - RENEW 

Service repair no -12.29.40 

1. Remove air flow sensor. See FUEL SYSTEM, 
Repair, Air Flow Sensor 

2. Remove plenum chamber. See FUEL SYSTEM, 
Repair, Plenum Chamber 

3. Remove dipstick. 
4. Remove spark plug leads from plugs and 

retaining clips. 
5. Disconnect HT lead from coil. 
6. Remove generator heat shield securing nut from 

rocker cover. 
7. Remove air flow meter harness clip. 
8. Remove bolt securing dipstick tube clip. 
9. Remove four rocker cover bolts, remove rocker 

cover. 
10. Discard gasket 
11. Remove plug lead retaining clips from rocker 

cover, fit to new rocker cover. 
12. Clean and dry rocker cover and cylinder head 

mating faces, using Bostik cleaner 6001. 

13. Apply Bostik 1775 impact adhesive to rocker 
cover seal face and gasket, using a brush to 
ensure an even film. Allow adhesive to become 
touch dry, approximately fifteen minutes. 

14. Place one end of gasket into cover recess with 
edge firmly against recess wall, holding 
remainder of gasket clear. Work around cover, 
pressing gasket into place ensuring edge firmly 
contacts recess wall. 

15. Allow cover to stand for thirty minutes before 
fitting. 

16. Fit rocker cover to cylinder head with four 
screws, short screws inboard. Tighten to 9 Nm. 

17. Position dipstick tube clip. Fit and tighten bolts. 
18. Fit and tighten air flow meter harness clip. 
19. Fit generator heat shield to rocker cover. 
20. Connect HT lead to coil. 
21. Connect spark plug leads to plugs and retaining 

clips. 
22. Fit dipstick. 
23. Fit plenum chamber. 
24. Fit air flow meter. 

~ NOTE: Gasket fits one way round only. It 
/ \t be fitted accurately, first time. 

Subsequent movement will destroy 
bonding. 
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V8i 

ROCKER SHAFT RENEW HYDRAULIC TAPPETS RENEW 

Service repair no -12.29.29 

1. Remove rocker covers as required. See 
Rocker Cover - Right Hand • Renew or See 
Rocker Cover - Left Hand - Renew 

2. Loosen four rocker shaft fixings. 

Service repair no -12.29.57 

1. Remove rocker shafts. See Rocker Shaft 
Renew 

2. Remove intake manifold. See FUEL SYSTEM, 
Repair, Intake Manifold 

3. Remove push rods, retain in removal sequence. 

ST785M 

3. Remove rocker shaft assembly. 

~ NOTE: Each rocker shaft is notched at 
/ \E end. Notch must be uppermost and 

towards front of engine on right hand side, 
towards rear on left hand side. 

4. Clean rocker pedestal locations on cylinder 
head. 

5. Fit rocker shaft assembly, locating push rods to 
rockers. 

6. Tighten rocker shaft fixings to 38 Nm. 
7. Fit rocker covers. 

4. Remove hydraulic tappets 
5. Fit tappets, push rods and rocker assemblies. 

See V8i Overhaul Manual. 
6. Fit inlet manifold. 
7. Reverse removal procedure. 
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FUEL PRESSURE REGULATOR 

Service repair no -19.45.06 

Remove 

1. D e p r e s s u r i s e fuel s y s t e m . See Depressurising 
Fuel System 

2. Disconnect battery negative lead. 
3. Remove plenum chamber. See Plenum 

Chamber 
4. Release clip and disconnect fuel return hose 

from regulator. 
5. Disconnect vacuum hose from regulator. 
6. Remove 2 bolts securing pressure regulator to 

fuel rail. 
7. Release regulator from fuel rail and withdraw. 
8. Remove and discard 'O' ring. 

J 5434 

Refit 

9. Lightly coat 'O' ring with silicon grease 300 and 
fit to regulator. 

10. Reverse removal procedure. 
11. Reconnect battery and pressurise fuel system. 

Check there are no fuel leaks around regulator 
connections. 

FUEL RAIL-INJECTORS R/H AND U H 

Service repair no -19.60.04 - Rail 
Service repair no -19.60.01 - Injectors 

Remove 

1. D e p r e s s u rise fuel s y s t e m . See Depressurising 
Fuel System 

2. Disconnect battery negative lead. 
3. Remove plenum chamber. See Plenum 

Chamber 
4. Remove ram housing. See Ram Housing 

~ NOTE: Place cloth over ram tube openings 
/ \o prevent ingress of dirt. 

5. Loosen clip and disconnect fuel return hose from 
regulator. 

6. Loosen union and disconnect fuel supply hose 
from fuel rail. 

7. Disconnect multi-plug from fuel temperature 
sensor. 

8. Disconnect multi-plugs from injectors. 
9. Remove four bolts securing fuel rail support 

brackets to intake manifold. Lay injector 
harnesses to one side. 

J5435 
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