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Chapter 2  Part B:
Engine removal and overhaul procedures

Engine general
Engine codes:

85H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848 cc engines
99H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998 cc engines
10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1098 cc engines
12H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275 cc engines
12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275 cc engines

Valves
Valve head diameter:

Inlet:
85H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.76 to 27.89 mm
10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.23 to 29.36 mm
12H:

1275 GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.20 to 33.32 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.58 to 35.71 mm

12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.58 to 35.71 mm
Exhaust:

85H, 99H and 10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.40 to 25.53 mm
12H:

1275 GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.24 to 29.37 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.83 to 30.96 mm

12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.25 to 29.38 mm
Valve stem diameter:

Inlet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.094 to 7.107 mm
Exhaust  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.082 to 7.094 mm

Valve stem-to-guide clearance:
Inlet:

85H, 99H and 10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.038 to 0.064 mm
12H and 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.040 to 0.080 mm

Exhaust:
85H, 99H and 10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.051 to 0.076 mm
12H and 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.040 to 0.080 mm

Valve seat angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45º

Camshaft and tappets - removal, inspection and refitting  . . . . . . . . 9
Crankshaft - refitting and running clearance check  . . . . . . . . . . . . . 17
Crankshaft - removal and inspection . . . . . . . . . . . . . . . . . . . . . . . . . 12
Cylinder block/crankcase - cleaning and inspection . . . . . . . . . . . . . 13
Cylinder head - dismantling, cleaning, inspection and reassembly  . 8
Engine - initial start-up after overhaul and reassembly  . . . . . . . . . . . 19
Engine and automatic transmission - separation and reconnection  . 6
Engine and manual transmission - separation and reconnection  . . . 5
Engine overhaul - preliminary information  . . . . . . . . . . . . . . . . . . . . . 7
Engine overhaul - reassembly sequence . . . . . . . . . . . . . . . . . . . . . . 15
Engine/transmission - removal and refitting  . . . . . . . . . . . . . . . . . . . 3

Engine/transmission removal - preparation and precautions  . . . . . . 2
Engine/transmission (with front subframe) - removal and refitting  . . 4
General information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Main and big-end bearings - inspection and selection  . . . . . . . . . . . 14
Oil pump - removal, inspection and refitting  . . . . . . . . . . . . . . . . . . . 10
Piston/connecting rod assemblies - refitting and big-end bearing

clearance check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Piston/connecting rod assemblies - removal, inspection, separation

and reconnection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Piston rings - refitting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
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Valve springs
Valve spring free length:

85H and 99H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.45 mm
10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.70 mm
12H:

1275 GT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.70 mm
Cooper S Mk III outer spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.19 mm
Cooper S Mk III Inner spring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.31 mm

12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.53 mm

Camshaft and camshaft bearings
Camshaft journal diameter:

Front  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.304 to 42.316 mm
Centre  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.218 to 41.231 mm
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.857 to 34.887 mm

Bearing inside diameter (reamed after fitting):
85H:

Front  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.342 to 42.355 mm
Centre  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.262 to 41.288 mm
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.908 to 34.938 mm

99H and 10H:
Front  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.342 to 42.355 mm
Centre  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.225 to 41.267 mm
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.912 to 34.925 mm

12H and 12A:
Front  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.342 to 42.355 mm
Centre  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.262 to 41.288 mm
Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.908 to 34.938 mm

Bearing running clearance:
85H:

Front  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.012 to 0.051 mm
Centre and rear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.031 to 0.069 mm

All other engines:
Front, centre and rear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.025 to 0.051 mm

Camshaft endfloat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.076 to 0.178 mm

Cylinder block
Bore diameter:

85H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.94 mm
99H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.59 mm
10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.59 mm
12H and 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70.61 mm

Maximum cylinder bore oversize (after reboring):
85H and 99H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +1.02 mm
All other engines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +0.51 mm

Maximum cylinder bore/liner taper*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 mm
Maximum cylinder bore/liner ovality*  . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 mm
*These are suggested figures, typical for this type of engine - no exact values are stated by Rover.

Pistons
Piston-to-bore clearance:

85H:
Top of skirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.066 to 0.81 mm
Bottom of skirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.015 to 0.030 mm

99H and 10H:
Top of skirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.060 to 0.085 mm
Bottom of skirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.010 to 0.026 mm

12H:
Top of skirt:

1275 GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.070 to 0.114 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.063 to 0.072 mm

Bottom of skirt:
1275 GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.031 to 0.056 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.048 to 0.063 mm

12A:
Top of skirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.074 to 0.114 mm
Bottom of skirt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.023 to 0.064 mm

Piston oversizes available:
85H and 99H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +0.254 mm, +0.508 mm, +0.762 mm, +1.02 mm
All other engines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +0.254 mm, +0.508 mm,
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Piston rings
Piston ring end gap:

85H and 99H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.178 to 0.305 mm
10H:

Compression rings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.178 to 0.305 mm
Oil control ring:

Rails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.305 to 0.711 mm
Side springs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.54 to 3.81 mm

12H:
Top compression ring:

1275 GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28 to 0.41 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 to 0.33 mm

2nd and 3rd compression rings  . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 to 0.33 mm
Oil control ring:

1275 GT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.254 to 1.02 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 to 0.33 mm

12A:
Top compression ring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.25 to 0.45 mm
Second compression ring  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 to 0.33 mm
Oil control ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.38 to 1.04 mm

Ring-to-groove clearance (compression rings)  . . . . . . . . . . . . . . . . . . . 0.038 to 0.089 mm

Crankshaft
Main bearing journal diameter:

85H, 99H* and 10H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.46 to 44.47 mm
12H:

1275 GT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.83 to 50.84 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.81 to 50.82 mm

12A:
No colour code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.83 to 50.84 mm
Red colour code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.81 to 50.82 mm
Green colour code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.82 to 50.83 mm
Yellow colour code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.83 to 50.84 mm

Minimum main bearing journal regrind diameter:
85H, 99H* and 10H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.45 mm
12H:

1275 GT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.78 mm
Cooper S Mk III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.30 mm

12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.32 mm
Main bearing running clearance:

85H, 99H* and 10H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.025 to 0.068 mm
12H and 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.017 to 0.058 mm

Big-end bearing journal diameter:
85H, 99H* and 10H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.28 to 41.29 mm
12H and 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.44 to 44.46 mm

Minimum big-end journal regrind diameter:
85H, 99H* and 10H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.27 mm
12H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.44 mm
12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.93 mm

Big-end bearing running clearance:
85H, 99H* and 10H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.025 to 0.063 mm
12H and 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.038 to 0.081 mm

Crankshaft endfloat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.051 to 0.076 mm
*Refer to a Rover dealer for information on later models

Lubrication system
Oil pump shaft and rotor endfloat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.127 mm
Oil pump rotor lobe clearance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.152 mm
Oil pump rotor-to-body clearance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.254 mm
Oil pump relief pressure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 bars
Oil pressure:

Running . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 bars
Idling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 bar

Pressure relief valve spring:
Free length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.63 mm
Fitted length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54.77 mm
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Torque wrench settings Nm lbf ft
Connecting rod big-end:

Bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 37
Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 33

Flywheel centre bolt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 112
Flywheel housing nuts and bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 18
Transmission casing to engine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 6
Converter centre bolt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 112
Converter (six central bolts)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 21
Converter housing nuts and bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 18
Gudgeon pin clamp bolt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 24
Main bearing bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 63
Timing cover and front plate:

1⁄4 in UNF bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 5
5⁄16 in UNF bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 12

Oil pump bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 8
Oil filter housing nuts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 14
Oil pipe banjo union  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 38
Oil pressure relief valve nut  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 43
Tappet side covers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7 3.5

2B•4 Engine removal and overhaul procedures

1 General information

Included in this Part of Chapter 2 are details
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block and all other
engine internal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detailed
step-by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 7, all instructions are based
on the assumption that the engine has been
removed from the car. For information
concerning engine in-car repair, as well as the
removal and refitting of those external
components necessary for full overhaul, refer
to Part A of this Chapter and to Section 7.
Ignore any preliminary dismantling operations
described in Part A that are no longer relevant
once the engine has been removed from the
car.

2 Engine/transmission
removal - preparation and
precautions

If you have decided that an engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the car, will be
needed. If a workshop or garage is not
available, at the very least, a flat, level, clean
work surface is required.

If possible, clear some shelving close to the
work area and use it to store the engine
components and ancillaries as they are
removed and dismantled. In this manner the

components stand a better chance of staying
clean and undamaged during the overhaul.
Laying out components in groups together
with their fixing bolts, screws etc will save
time and avoid confusion when the engine is
refitted.

Clean the engine compartment and
engine/transmission before beginning the
removal procedure; this will help visibility and
help to keep tools clean.

The help of an assistant should be
available; there are certain instances when
one person cannot safely perform all of the
operations required to remove the engine
from the vehicle. Safety is of primary
importance, considering the potential hazards
involved in this kind of operation. A second
person should always be in attendance to
offer help in an emergency. If this is the first
time you have removed an engine, advice and
aid from someone more experienced would
also be beneficial.

Plan the operation ahead of time. Before
starting work, obtain (or arrange for the hire
of) all of the tools and equipment you will
need. Access to the following items will allow
the task of removing and refitting the
engine/transmission to be completed safely
and with relative ease: an engine hoist - rated
in excess of the combined weight of the
engine/transmission, a heavy-duty trolley
jack, complete sets of spanners and sockets
as described at the rear this manual, wooden
blocks, and plenty of rags and cleaning
solvent for mopping up spilled oil, coolant and
fuel. A selection of different sized plastic
storage bins will also prove useful for keeping
dismantled components grouped together. If
any of the equipment must be hired, make
sure that you arrange for it in advance, and
perform all of the operations possible without
it beforehand; this may save you time and
money.

Plan on the vehicle being out of use for
quite a while, especially if you intend to carry
out an engine overhaul. Read through the

whole of this Section and work out a strategy
based on your own experience and the tools,
time and workspace available to you. Some of
the overhaul processes may have to be
carried out by a Rover dealer or an
engineering works - these establishments
often have busy schedules, so it would be
prudent to consult them before removing or
dismantling the engine, to get an idea of the
amount of time required to carry out the work.

When removing the engine from the vehicle,
be methodical about the disconnection of
external components. Labelling cables and
hoses as they removed will greatly assist the
refitting process.

Always be extremely careful when lifting the
engine/transmission assembly from the
engine bay. Serious injury can result from
careless actions. If help is required, it is better
to wait until it is available rather than risk
personal injury and/or damage to components
by continuing alone. By planning ahead and
taking your time, a job of this nature, although
major, can be accomplished successfully and
without incident.

There are two methods of engine removal.
The engine can be removed from under the
car, complete with subframe, or the engine
can be lifted out through the bonnet aperture.
In either instance the engine is removed
complete with the transmission, and also the
radiator.

It is easier to lift the engine/transmission
assembly out of the engine compartment with
the aid of a suitable hoist than to separate the
subframe from the body, and lift the body up,
using the rear wheels as a pivot. This is
especially so with Hydrolastic models. The
subframe comprises the frame itself, the
wheels, brakes, driveshafts, hubs, and
suspension, complete except for shock
absorbers.

In either case, it is necessary to raise and
support the front of the car so that it can be
worked on from underneath.



3 Engine/transmission -
removal and refitting 3

Removal
1 Disconnect the battery negative lead.
2 Drain the cooling system and the
engine/transmission oil as described in
Chapter 1.
3 Remove the bonnet and front grille as
described in Chapter 11.
4 On models equipped with an ignition shield
mounted on the front of the engine, release
the three retaining lugs and lift off the shield.
5 On carburettor engines, refer to Chapter 4A
and remove the air cleaner assembly and
carburettor(s). On fuel injection engines,
slacken the accelerator cable locknuts, and
free the outer cable from its mounting bracket.
Release the inner cable from the throttle cam,
and position the cable clear of the throttle
body.
6 On fuel injection engines, remove the
engine management ECU as described in
Chapter 4B.
7 Remove the starter motor and alternator as
described in Chapter 5A.
8 Where applicable, undo and remove the
screws securing the starter solenoid to the
inner wing panel and position the solenoid
clear of the engine.
9 On models equipped with a mechanical fuel
pump, disconnect the fuel inlet hose and plug
it with a suitable bolt or metal rod to prevent
loss of fuel.
10 On fuel injection engines, undo the bolt
and remove the retaining clip securing the
injector housing fuel pipes to the bulkhead.
Bearing in mind the information contained in
Chapter 4B, Section 6, concerning
depressurisation of the fuel system, using an
open-ended spanner to retain each adapter,
slacken the union nuts and disconnect the
feed and return pipes from the throttle body
assembly. Plug each pipe and adapter, to
minimise the loss of fuel and prevent the entry
of dirt into the system.
11 Where applicable, disconnect the cooling
system hose from the expansion tank, which
is located by the side of the radiator. Undo the
retaining bolt and remove the expansion tank
from the engine compartment.
12 On carburettor engines, slacken the
retaining clips and remove the two heater
hoses. Also slacken the two securing screws
and withdraw the heater control cable from
the valve on the cylinder head (where
applicable). On fuel injection engines, Undo
the heater control coolant valve mounting
bolt, then slacken the retaining clips and
disconnect the coolant valve hoses from the
manifold and thermostat housing. Slacken the
clip and disconnect the heater unit hose from
its union with the bottom radiator hose
(situated directly below the coolant valve).
13 If a fresh air heater/demister blower motor

is mounted in the engine compartment,
remove this unit as described in Chapter 3.
14 Undo and remove the two nuts and bolts
on the clamp, or the three flange nuts
securing the exhaust front pipe to the
manifold. Separate the front pipe from the
manifold. Note: On Cooper S models it will be
necessary to remove the complete exhaust
system as described in Chapter 4C.
15 If the horn is mounted on the front body
panel, disconnect the electrical leads, undo
and remove the mounting bolts and withdraw
the horn.
16 From beneath the right-hand front wing
detach the heater fresh air ducting from the air
inlet. Now withdraw the air inlet from the inner
wing panel.
17 Disconnect the wiring from the following
locations, after identifying the leads or wiring
plugs for subsequent reconnection:
a) Leads to the temperature gauge

transmitter and oil pressure switch (where
fitted).

b) LT leads at the ignition coil.
c) HT leads from the spark plugs and

ignition coil, and the crankshaft sensor
wiring connector on fuel injection
engines.

d) On fuel injection engines, disconnect the
wiring connectors from the injector
housing, the throttle potentiometer and
the stepper motor. Free the wiring from
any relevant retaining clips, and position it
clear of the throttle body assembly. Trace
the wiring back from the exhaust system
lambda sensor (which is screwed into the
exhaust manifold), releasing it from any
relevant cable-ties, and disconnect its
wiring connector from the main harness.

e) Wiring connectors from the auxiliary
cooling fan switch (where fitted), which is
situated at the front bottom corner of the
radiator.

18 Spring back the distributor cap retaining
clips, or undo the two screws and remove the
cap and leads. Remove the rotor arm from the
distributor shaft.
19 On manual transmission models, release
the clutch slave cylinder return spring from the
clutch operating lever. Undo and remove the
two securing bolts and lift the slave cylinder
off the flywheel housing. Tie the cylinder out
of the way from a convenient place on the
engine bulkhead.
20 If an oil pressure gauge is fitted, slacken
the clamp screw and pull the rubber hose off
the feed pipe at the rear of the engine.
21 On fuel injection engines, release the
retaining clip and disconnect the vacuum
hose from the pipe situated just behind the
thermostat housing. Disconnect the two
vacuum hoses from the rear of the inlet
manifold, noting their correct fitted positions;
note that the hoses are colour-coded for
identification purposes.
22 On later models, disconnect the oil
separator breather hose from the right-hand
end of the cylinder head. Undo the two bolts

securing the separator to the flywheel housing,
and remove the separator and hose assembly
from the engine, along with its gasket.
23 Undo and remove the bolt securing the
engine tie-bar to the side of the cylinder
block. Slacken the tie-bar bulkhead mounting
and move the bar back out of the way. Note
that on later models the tie-bar retaining bolt
also retains the engine earth strap.
24 Where fitted, remove the oil cooler as
described in Part A of this Chapter.
25 On models fitted with a vacuum servo unit
mounted in the engine compartment, refer to
Chapter 9 and remove the servo and brake
master cylinder. Unscrew the two union nuts
securing the master cylinder brake pipes to
the pressure-reducing valve, and remove both
the pipes, noting their correct fitted positions.
Plug the pressure reducing valve ports, to
minimise fluid loss and prevent the entry of
dirt into the system.
26 Working under the front wheel arch undo
and remove the screw securing the upper
suspension arm rebound rubber to the
subframe and withdraw the rubber. Place a
solid wooden wedge of approximately the
same thickness in its place. Repeat this
procedure on the other side of the car.
27 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”). Remove
the front roadwheels.
28 On manual transmission models fitted
with a direct engagement gear lever, undo
and remove the retaining screws and lift off
the interior rubber boot retaining plate. Now
slide the rubber boot up the gear lever slightly.
From under the car, undo and remove the two
bolts securing the gear lever retaining plate to
the rear of the differential housing. Withdraw
the gear lever into the car and lift out the anti-
rattle spring and plunger from the gear lever
housing.
29 On manual transmission models fitted
with the early type remote control extension
housing, undo and remove the four
shouldered bolts securing the housing to the
mounting on the rear of the differential
assembly. Pull the front of the extension
housing downwards to disengage the linkage
and then support the front of the housing on a
block of wood.
30 On manual transmission models fitted
with the later rod-change type remote control
extension housing, drift out the roll pin
securing the collar of the remote control
extension rod to the selector shaft. Undo and
remove the bolt securing the fork of the
steady rod to the differential housing. Release
the extension rod and the steady rod from the
rear of the transmission.
31 On automatic transmission models,
disconnect the gear selector cable from the
transmission as described in Chapter 7B,
Section 6.
32 On early models undo and remove the
bolt securing the engine earth strap to the
flywheel/torque converter housing.
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33 Undo and remove the nut securing the
steering tie-rod balljoint to the steering arm on
each side of the car. Release the balljoint
tapers using a universal separator.
34 Undo and remove the nut securing the
front suspension swivel hub balljoint to the
upper suspension arm on each side of the car.
Release the balljoint shanks from the upper
suspension arms using universal balljoint
separator. Move the top of the two swivel
hubs outwards and allow them to hang in this
position. Take care not to strain the flexible
brake hoses excessively.
35 On early models equipped with rubber
couplings at the inner end of each driveshaft,
undo and remove the two U-bolt locknuts
securing each coupling to the differential
driving flanges. Withdraw the two U-bolts
from each side and move the driveshafts
away from the differential.
36 On later models equipped with offset
sphere joints at the inner end of each
driveshaft, release the joints from the
differential using Rover special tool 18G1240.
If this tool cannot be obtained, it is possible to
withdraw the joints using a tyre lever or similar
tool pivoting against the end cover retaining
bolt directly below the joint. Once the joints
have been released, move the driveshafts
away from the differential as far as possible.
37 On Cooper S and certain automatic
transmission models, undo and remove the
four nuts securing each universal joint flange
to the differential driving flanges. Move the
driveshafts away from the differential to
separate the flanges.
38 On all models undo and remove the nut
and bolt securing the exhaust pipe strap to
the bracket on the side of the differential
housing.
39 Undo and remove the nut and bolt
securing the lower engine tie-bar to the
bracket on the transmission casing. Slacken
the nut and bolt securing the other end and
remove the tie-bar clear of the transmission.

40 Position a crane or hoist over the engine
and attach chains or ropes either to brackets
bolted to the cylinder head or around each
end of the transmission casing.
41 With the lifting gear in position, raise it
slightly and just take the weight of the engine.
42 Undo and remove the two nuts and bolts
securing the two engine mountings to the side
of the front subframe.
43 Make a final check that all cables, pipes
and hoses have been disconnected and that
all removed parts are clear of the engine.
44 The engine/transmission can now be lifted
out. Tilt it backwards as it is lifted out to allow
the differential to clear the rear of the
subframe. When the unit is halfway out or
when sufficient clearance exists, unscrew the
speedometer cable knurled retaining nut and
lift the cable off the housing (see
illustrations). On fuel injection engines,
disconnect the wiring connectors from the
PTC heater and coolant temperature sensor
situated on the underside of the inlet manifold.
Release the wiring harness from any relevant
retaining clips.
45 Now completely remove the power unit
from the vehicle and position it on a bench or
clean floor for separation (see illustration).

Refitting
46 Refitting is the reverse sequence to
removal, following where necessary the
instructions given in the other Chapters of this
manual. Note the following additional points:
a) Tighten all nuts and bolts to the specified

torque wrench settings (where given).
b) On models fitted with offset sphere inner

driveshaft joints, ensure that the joint
circlips are properly located in their
grooves, then apply a smear of graphite-
based grease to the splines, and locate
the joints in the transmission. Push them
firmly into position, and check they are
securely retained by the circlips.

c) Ensure that all wiring harnesses are
properly routed, and are retained by any

necessary cable-ties or clips.
d) On automatic transmission models, adjust

the selector cable as described in
Chapter 7B, Section 6.

e) On models fitted with a vacuum servo
unit, refit the brake master cylinder as
described in Chapter 9.

f) Tighten all hose clips securely, and refill
the cooling system as described in
Chapter 1.

g) Fit a new oil filter and fill the engine with
fresh oil as described in Chapter 1.

h) On completion, reconnect the battery,
and adjust the accelerator cable as
described in Chapter 4A or B as
applicable.

4 Engine/transmission (with
front subframe) - removal and
refitting

4
Note: After disconnecting all the relevant
components, the body can be lifted up at the
front by four strong people and wheeled away,
or the body can be lifted by block and tackle
and the engine/transmission and subframe
assembly rolled out from underneath. When
working on cars equipped with Hydrolastic
suspension, it will be necessary to have the
system depressurised by a Rover dealer
before commencing the removal procedure
(see Chapter 10 Section 2).

Removal
1 Begin by carrying out paragraphs 1 to 24,
and 27 to 33 inclusive of the previous Section,
ignoring references to manual or automatic
transmission where these are not applicable. 
2 Refer to Chapter 4C if necessary and
remove the complete exhaust system from
the car.
3 Undo and remove the knurled nut securing
the speedometer cable to its housing on the
left-hand side of the transmission. Withdraw
the cable from the housing.
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4 Remove the brake master cylinder filler cap
and place a piece of polythene over the filler
neck. Now securely refit the cap. This will help
prevent loss of fluid when the hydraulic pipes
are disconnected.
5 On models equipped with a single line
braking system undo and remove the brake
hydraulic pipe to the front wheels at the three-
way connector on the bulkhead. Where a dual
line or split braking system is fitted, undo and
remove the hydraulic pipes to the front wheels
at the pressure differential warning actuator or
the pressure reducing valve according to
system type. In all cases plug or tape over the
pipe ends after removal to prevent dirt ingress.
6 If the brake lights are operated by a
hydraulic pressure switch, disconnect the
electrical leads at the switch, which is located
on the right-hand side of the subframe.
7 Slacken the clip and detach the brake servo
vacuum hose (where fitted) at the union on the
inlet manifold.
8 On models fitted with rubber cone
suspension, remove the front shock
absorbers as described in Chapter 10.
9 On cars fitted with Hydrolastic suspension,
undo and remove the displacer unit hoses at
the transfer pipe unions.
10 Now refit the roadwheels and lower the
car to the ground.
11 From inside the car lift up the carpets and
undo and remove the two bolts each side
securing the rear of the subframe or subframe
mounting to the floor.
12 At the front of the car undo and remove
the bolt that secures each side of the
subframe or subframe mounting to the body.
13 On early models knock back the locking
plate tabs from the two bolts (or nuts) on
either side of the engine compartment which
secure the subframe towers to the bulkhead
crossmember.
14 Now undo and remove the bolts or nuts.
On later models undo and remove the large
hexagon-headed plug that is fitted in place of
the early bolt or stud mounting.
15 Make a final check that all cables, pipes
and hoses have been disconnected and that
all removed parts are clear of the engine and
subframe.
16 Support the front of the subframe and the
rear of the transmission casing with blocks of
wood or jacks and lift the body at the front
until it is clear of the engine. Take care that all
components are clear when lifting the body
and ensure that the radiator matrix is not
damaged.
17 Now wheel the body away from the
subframe or roll the subframe out from
underneath, whichever is more convenient.

Refitting
18 Refitting is the reverse sequence to
removal, following where necessary the
instructions given in the other Chapters of this
manual. Note the following additional points:
a) Tighten all nuts and bolts to the specified

torque wrench settings (where given).

b) Ensure that all wiring harnesses are
properly routed, and are retained by any
necessary cable-ties or clips.

c) Adjust the accelerator cable as described
in Chapter 4A or B as applicable.

d) On automatic transmission models, adjust
the selector cable as described in
Chapter 7B, Section 6.

e) Tighten all hose clips securely, and refill
the cooling system as described in
Chapter 1.

f) Fit a new oil filter and fill the engine with
fresh oil as described in Chapter 1.

g) Bleed the brake hydraulic system on
completion as described in Chapter 9.
Where Hydrolastic suspension is fitted it
will be necessary to have the system
repressurised by a Rover dealer

5 Engine and manual
transmission - separation and
reconnection

3
Separation
1 Remove the engine/transmission assembly
from the car as described in Section 3.
Alternatively, if the unit has been removed
complete with front subframe, undo the
engine/transmission mounting attachments
and lift the assembly from the subframe using
suitable lifting tackle. Position the

engine/transmission on the bench and
proceed as follows.
2 If not already done, drain the
engine/transmission oil as described in
Chapter 1.
3 Undo and remove the retaining bolts and lift
off the flywheel housing cover and, if still in
place, the starter motor (see illustration).
4 Where applicable, withdraw the wire
retaining clips and lift away the clutch thrust
plate from the centre of the diaphragm spring
housing (see illustration).
5 Rotate the flywheel until the timing marks
on the flywheel periphery are at approximately
the 3 o’clock position. This will prevent the
primary gear retaining U-shaped washer from
becoming dislodged as the flywheel is
removed.
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6 Using a punch or small chisel, knock back
the lockwasher securing the large flywheel
retaining bolt in the centre of the flywheel.
7 With a large socket and extension handle,
undo and remove the flywheel retaining bolt.
Insert a screwdriver between the flywheel ring
gear teeth and housing to prevent the flywheel
from turning while the bolt is removed. Also
have an assistant support the engine, as this
bolt will be tight requiring considerable
leverage to remove it. When the bolt is
removed, prise out the keyed locating washer
from the end of the flywheel and crankshaft.
8 Where the bolt which retains the flywheel to
the crankshaft has been secured with thread-
locking compound or an encapsulated type of
bolt is used, then prior to refitting, all threads
in the crankshaft must be thoroughly cleaned.
Preferably, this should be done by using a tap
of the appropriate size. Discard the old
retaining bolt, and use only a new
encapsulated bolt incorporating a thread-
locking compound patch on refitting.
9 The flywheel is a taper fit on the end of the
crankshaft and a special puller will be needed
to remove it. This puller is Rover special tool
18G304 and adapter 18G304M for models
without the later type verto clutch assembly,
or 18G1381 for models with a verto type
clutch (see Chapter 6 for identification of the
two clutch types, if necessary). Note that
there are a number of similar pullers readily
obtainable from accessory shops or tool hire
outlets if the manufacturer’s tool is not
available (see illustration).
10 Position the puller with the three studs or
bolts inserted through the holes in the spring

housing (non-verto type) and screwed into the
flywheel securely. Do not tighten the studs/
bolts or the clutch disc may be damaged. Fit
the thrust pad of the puller to the end of the
crankshaft and then tighten the puller centre
bolt. Prevent the flywheel from turning using a
screwdriver inserted into the ring gear teeth.
11 Continue tightening the centre bolt of the
puller until the flywheel breaks free from the
taper. It is quite likely that the flywheel will be
extremely tight requiring a great deal of effort
to free it. If this is the case sharply strike the
puller centre bolt with a medium hammer. This
should “shock” the flywheel off the taper.
Take care when doing this as the flywheel
may spring off and land on your feet!
12 Once the taper is released the complete
clutch and flywheel assembly can be lifted off
the end of the crankshaft.
13 With the flywheel and clutch removed the
flywheel housing can be separated from the
engine/transmission casing as follows.
14 If a breather is fitted to the top of the
housing undo and remove the retaining bolts
and lift off the breather assembly.
15 Knock back the tabs on the lockwashers
inside the housing.
16 Undo and remove the nine nuts from the
studs on the transmission casing (see
illustration).
17 Undo and remove the six bolts from the
cylinder block. Note the positions from which
the shorter bolts are removed.
18 The housing can now be carefully pulled
off. Note that as the housing is withdrawn a
small quantity of oil will be released so have
some old rags or a small container handy.

19 With the flywheel and flywheel housing
removed, undo and remove the flange nuts,
bolts and spring washers securing the engine
to the transmission.
20 Undo and remove the bolts securing the
radiator lower mounting bracket to the engine
mounting bracket.
21 Using a crane, or hoist and lifting slings,
carefully lift the engine off the transmission
casing. It may be necessary to tap the
transmission casing downwards with a rubber
or hide mallet to break the seal between the
two mating faces.
22 With the engine removed, cover the top of
the transmission to prevent dirt ingress.

Reconnection
Note: Before reconnecting the engine and
transmission, refer to Chapter 7A, Section 6
and adjust the endfloat of the transfer gears
(primary gear and idler gear). Then proceed as
described below.
23 Carefully scrape away any remaining
traces of old gasket from the
engine/transmission mating faces and
flywheel housing joint.
24 Lightly smear the upper sides of the
engine/transmission joint gaskets with jointing
compound and place them in position on the
engine mating face.
25 Apply a bead of RTV sealant to all the
mating surfaces of the front oil seal, then
place seal in position between the front main
bearing cap and engine front plate (see
illustration).
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26 Locate the oil supply O-ring into its
groove in the transmission casing face, and if
necessary retain it in place with a trace of
grease (see illustration).
27 Using suitable lifting gear and with the
help of an assistant, carefully lower the engine
onto the transmission casing. Have your
assistant guide the engine, and lower it very
slowly, as it is easy to dislodge the gaskets.
28 With the engine in position, refit and fully
tighten the retaining nuts, bolts and spring
washers, and refit the radiator lower mounting
bolts.
29 Refit the primary gear thrustwasher to the
end of the crankshaft with its chamfered side
toward the crankshaft flange (see
illustration).
30 Slide on the primary gear (see
illustration) and then turn the crankshaft until
No 1 piston at TDC (refer to Part A, Section 3).
31 Refit the primary gear retaining ring and
then secure the assembly in position with the
C-shaped washer (see illustrations).
32 Refit the idler gear to its bearings in the
transmission casing, turning it slightly to mesh
with the other two gears as it is installed.
Ensure that both the thrustwashers are in
position, one each side of the idler gear: if the
later type gear is being fitted, the longer boss
goes toward the transmission casing.
33 Place a new joint gasket over the studs on
the transmission casing.
34 Before fitting the flywheel housing, make
sure that a new flywheel housing oil seal has
been fitted (see Part A, Section 9), and cover
the splines of the primary gear with the

special thin sleeve of Rover special tool
18G570. Alternatively, wrap tin foil or masking
tape tightly over the splines to avoid
damaging the seal. Lubricate the lip of the oil
seal prior to fitting. 
35 Carefully refit the flywheel housing, taking
care that the rollers on the first motion shaft
bearing enter their outer race squarely. On no
account force the housing. If it does not easily
push fully home, turn the bearing slightly and
try again. Two or three attempts may be
needed (see illustration).
36 Refit new locking tabs, followed by the
housing retaining nuts and bolts to their
correct locations. Tighten the fixings to the
specified torque and bend over the locktabs.
37 Carefully clean the mating tapers in the
flywheel and on the end of the crankshaft, and
make quite certain there are no traces of oil,
grease, or dirt present.
38 Refit the flywheel on the end of the
crankshaft with the 1/4 TDC markings at the
top and then refit the driving washer which
positively locates the flywheel.
39 Fit a new lockwasher under the head of the
flywheel securing bolt. Remember to use only a
new encapsulated bolt incorporating a thread-
locking compound if that type of bolt was
removed. Insert the bolt in the centre of the
flywheel and tighten it to the specified torque.
40 Tap down the side of the lockwasher
against the driving plate, and tap up the other
side of the washer against the retaining bolt
head.
41 Refit the thrust plate and secure it in
position with the circular retaining spring.

42 Now refit the flywheel housing cover and
fully tighten the retaining bolts. Refit the
starter motor if appropriate at this stage.

6 Engine and automatic
transmission - separation and
reconnection

3
Separation
1 Remove the engine/transmission assembly
from the car as described in Section 3.
Alternatively, if the unit has been removed
complete with front subframe, undo the
engine/transmission mounting attachments
and lift the assembly from the subframe using
suitable lifting tackle. Position the engine/
transmission on the bench and proceed as
follows.
2 If not already done, drain the engine/
transmission oil as described in Chapter 1.
3 Undo and remove the retaining bolts and lift
off the torque converter housing cover and, if
still in place, the starter motor.
4 Undo and remove the retaining nuts and
bolts and take off the converter housing cover.
5 Undo and remove the five retaining bolts
and lift off the low pressure valve assembly
from its location beneath the torque converter
(see illustration).
6 Using a socket and bar, undo and remove
the converter input gear retaining nut. Use a
large screwdriver inserted through the hole in
the top of the converter housing and engaged
with the ring gear teeth to prevent the torque
converter from turning.

Engine removal and overhaul procedures  2B•9

2B

5.26  . . . and a new O-ring to the
transmission casing joint face

5.29  Position the primary gear
thrustwasher on the crankshaft

5.30  Slide on the primary gear . . .

5.31a  . . . followed by the retaining ring . . . 5.31b  . . . and the C-shaped washer 5.35  Refitting the flywheel housing



7 Knock back the locktabs, and undo and
remove three equally spaced bolts from the
centre of the converter. Leave the other three
bolts in position.
8 Knock back the lockwasher securing the
large converter centre retaining bolt. Using a
large socket and bar, undo and remove the
torque converter centre bolt. Use a
screwdriver as previously described to
prevent the converter from turning.
9 Rotate the crankshaft until the timing marks
on the converter periphery are at
approximately the 3 o’clock position.
10 The torque converter is a taper fit on the
end of the crankshaft and it will be necessary
to obtain Rover special tool 18G1086 to
remove it. The tool is bolted to the torque
converter through the holes of the three
previously removed converter retaining bolts.
With the adapter in position on the end of the
crankshaft, tighten the tool centre bolt until
the torque converter breaks free of the taper,
and then lift it off the crankshaft.
11 Undo and remove the nuts, bolts and
washers securing the converter housing to the
engine and transmission casing.
12 Remove the selector bellcrank lever clevis
pin and nut, and lift off the bellcrank lever.
Remove the bellcrank lever pivot.
13 The converter housing can now be
carefully withdrawn.

14 With the torque converter and housing
removed, carefully lever the main oil feed pipe
from the transmission and oil pump (see
illustration).
15 Undo and remove the two retaining bolts
and lift off the oil filter and housing assembly.
16 Unscrew the engine oil feed pipe union at
the adapter on the transmission casing.
17 Undo and remove the flange nuts, bolts
and spring washers securing the engine to the
transmission.
18 Undo and remove the bolts securing the
radiator lower mounting bracket to the engine
mounting adapter.
19 Using a crane, or hoist and lifting slings,
carefully lift the engine off the transmission
casing. It may be necessary to tap the
transmission casing downward with a rubber
or hide mallet to break the seal between the
two mating faces.
20 With the engine removed cover the top of
the transmission completely to prevent dirt
ingress.

Reconnection
Note: Before reconnecting the engine and
transmission, the endfloat of the transfer gears
(primary gear and idler gear) must be adjusted.
The procedure is the same as for manual
transmission models and is described in
Chapter 7A, Section 6. With the endfloat
adjusted, proceed as described below.

21 Carefully scrape away any remaining traces
of old gasket from the engine/transmission
mating faces and flywheel housing joint.
22 Lightly smear the upper sides of the
engine/transmission joint gaskets with jointing
compound and place them in position on the
engine mating face.
23 Apply a bead of RTV sealant to all the
mating surfaces of the front oil seal, then
place seal in position between the front main
bearing cap and engine front plate.
24 Using suitable lifting gear and with the
help of an assistant, carefully lower the engine
onto the transmission casing. Have your
assistant guide the engine, and lower it very
slowly, as it is easy to dislodge the gaskets.
25 With the engine in position, refit and fully
tighten the retaining nuts, bolts and spring
washers, and refit the radiator lower mounting
bolts.
26 Refit the engine oil feed pipe to the union
on the transmission casing.
27 Place a new gasket in position and refit
the oil filter assembly.
28 Using new O-rings where necessary,
carefully push the oil feed pipe into
engagement with the oil pump and
transmission casing orifice.
29 Place the converter output gear
thrustwasher over the end of the crankshaft,
with its chamfered face toward the crankshaft
flange.
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30 Now slide on the output gear. Turn the
crankshaft until No 1 piston is at TDC (refer to
Part A, Section 3) then refit the output gear
retaining ring and C-shaped washer.
31 With the thrustwashers located over each
side of the idler gear, insert the gear into its
needle roller bearing.
32 Ensure that the mating faces of the
engine/transmission and converter housing
are clean, and then position a new gasket
over the studs on the transmission.
33 Before fitting the converter housing, make
sure that a new converter housing oil seal has
been fitted (see Part A, Section 9), and cover
the splines of the converter output gear with
the special thin sleeve of Rover special tool
18G1098. Alternatively, wrap tin foil or
masking tape tightly over the splines to avoid
damaging the seal. Lubricate the lip of the oil
seal prior to fitting. 
34 Now carefully refit the converter housing,
pushing it squarely home over the
transmission casting studs. Refit the retaining
nuts and bolts, tightened to the specified
torque.
35 Refit the selector bellcrank lever pivot,
lever, clevis pin and nut.
36 Before fitting the torque converter, it will
be first necessary to refit the three central
bolts removed to allow the special converter
removal tool to be used during dismantling.
Then remove each pair of bolts in turn from
the converter centre and fit new locking
plates. Tighten the six bolts to the specified
torque wrench setting and bend over the lock
tabs. On no account remove all six bolts at any
one time. Then, with No 1 and 4 pistons still at
the TDC position, slide the torque converter
onto the end of the crankshaft, with the timing
marks uppermost. Refit the driving collar, a
new lockwasher and the retaining bolt.
Tighten the retaining bolt to the torque given
in the Specifications, and then knock back the
lockwasher.
37 Now refit and fully tighten the input gear
retaining nut.
38 Position a new gasket on the transmission
casing and refit the low pressure valve
assembly.
39 Finally refit the converter housing cover
and the starter motor.

7 Engine overhaul - preliminary
information

It is much easier to dismantle and work on
the engine if it is mounted on a portable
engine stand. These stands can often be hired
from a tool hire shop.

If a stand is not available, it is possible to
dismantle the engine with it suitably
supported on a sturdy, workbench or on the
floor. Be careful not to tip or drop the engine
when working without a stand.

If you intend to obtain a reconditioned
engine, all ancillaries must be removed first, to
be transferred to the replacement engine (just
as they will if you are doing a complete engine
overhaul yourself). These components include
the following:
a) Dynamo/alternator mounting brackets.
b) Engine/transmission mountings and

brackets (Part A of this Chapter).
c) Tappet block side covers - where fitted

(Section 9).
d) The ignition system and HT components

including all sensors, distributor cap and
rotor arm, HT leads and spark plugs
(Chapters 1 and 5B).

e) Distributor driveshaft (Part A of this Chapter).
f) All electrical switches and sensors.
g) Emission control equipment - where

applicable (Chapter 4C).
h) Thermostat and housing, water pump,

heater control valve (Chapter 3).
i) Mechanical fuel pump - carburettor

engines only (Chapter 4A).
j) Carburettor/fuel injection system

components (Chapter 4A and 4B).
k) Inlet and exhaust manifolds (Chapter 4A,

4B and 4C).
l) Oil pump (Section 10).
m)Oil filter housing and delivery pipe (Part A

of this Chapter).
n) Oil filter (Chapter 1).

Note: When removing the external
components from the engine, pay close
attention to details that may be helpful or
important during refitting. Note the fitting
positions of gaskets, seals, washers, bolts and
other small items.

If you are obtaining a “short” engine
(cylinder block, crankshaft, pistons, camshaft
and tappets, and connecting rods all
assembled), then the cylinder head, timing
chain (together with tensioner, sprockets and
cover) will have to be removed also.

If a complete overhaul is planned, the
engine can be dismantled in the order given
below, referring to Part A of this Chapter
unless otherwise stated.
a) Inlet and exhaust manifolds (Chapter 4A

or 4B).
b) Distributor driveshaft.
c) Timing chain, sprockets and tensioner.
d) Cylinder head.
e) Camshaft and tappets (Section 9).
f) Oil pressure relief valve.
g) Oil filter housing and delivery pipe.
h) Oil pump (Section 10).
i) Piston/connecting rod assemblies

(Section 11).
j) Crankshaft (Section 12).

8 Cylinder head - dismantling,
cleaning, inspection and
reassembly

3
Note: New and reconditioned cylinder heads
are available from the manufacturer, and from
engine overhaul specialists. Be aware that
some specialist tools are required for the
dismantling and inspection procedures, and
new components may not be readily available.
It may therefore be more practical and
economical for the home mechanic to
purchase a reconditioned head, rather than
dismantle, inspect and recondition the original
head.

Dismantling
1 Remove the cylinder head as described in
Part A of this Chapter.
2 If not already done, remove the inlet and
exhaust manifolds with reference to the
relevant Part of Chapter 4.
3 With a pair of pliers remove the spring clips
(where fitted) holding the two halves of the
split collets together.
4 Using a valve spring compressor, compress
each valve spring in turn until the split collets
can be removed. Release the compressor,
and lift off the spring retainer, valve guide
shield (early models) and the spring. Where
fitted, slide the oil seal off the valve stem.
Note: On 1275 cc engines the oil seal is
positioned over the valve guide. On Cooper S
models double valve springs are used. (see
illustrations).

Engine removal and overhaul procedures  2B•11

2B

8.4a  Compress the valve springs with a
spring compressor and lift off the split

collets . . .

8.4b  . . . Then remove the compressor,
valve cap and spring

If, when the valve spring
compressor is screwed
down, the spring retainer
refuses to free and expose

the split collets, gently tap the top of
the tool, directly over the retainer, with
a light hammer. This will free the
retainer.



5 Withdraw the valve through the combustion
chamber.
6 It is essential that each valve is stored
together with its collets, retainer and spring(s).
The valves should also be kept in their correct
sequence, unless they are so badly worn that
they are to be renewed. If they are going to be
kept and used again, place each valve
assembly in a labelled polythene bag or
similar small container (see illustration). Note
that No 1 valve is nearest to the timing chain
end of the engine.

Cleaning
7 Thoroughly clean all traces of old gasket
material and sealing compound from the
cylinder head mating surfaces. Use a suitable
cleaning agent together with a putty knife or
scraper, taking care not to scratch the head
surface.

8 Remove the carbon from the combustion
chambers and ports, then clean all traces of
oil and other deposits from the cylinder head,
paying particular attention to the valve guides
and oilways.
9 Wash the head thoroughly with paraffin or a
suitable solvent. Take plenty of time and do a
thorough job. Be sure to clean all oil holes and
galleries very thoroughly, dry the head
completely and coat all machined surfaces
with light oil.
10 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
deposits from the valve heads and stems.

Inspection
Note: Be sure to perform all the following
inspection procedures before concluding that
the services of an engineering works are
required. Make a list of all items that require
attention.

Cylinder head
11 Inspect the head very carefully for cracks,
evidence of coolant leakage, and other
damage. If cracks are found, a new cylinder
head should be obtained.
12 Use a straight-edge and feeler blade to
check that the cylinder head gasket surface is
not distorted. If it is, it may be possible to
have it machined. Seek the advice of a Rover
dealer or engine overhaul specialist if
distortion is suspected.
13 Examine the valve seats in each of the
combustion chambers. If they are severely

pitted, cracked, or burned, they will need to
be renewed or re-cut by an engine overhaul
specialist. If they are only slightly pitted, this
can be removed by grinding-in the valve
heads and seats with fine valve-grinding
compound, as described below.
14 Check the valve guides for wear by
inserting the relevant valve, and checking for
side-to-side motion of the valve. A very small
amount of movement is acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diameter (see
below), and renew the valve if it is worn. If the
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides is best
carried out by a Rover dealer or engine
overhaul specialist, who will have the
necessary tools available.
15 If renewing the valve guides, the valve
seats should be re-cut or re-ground only after
the guides have been fitted.

Valves
16 Examine the head of each valve for
pitting, burning, cracks, and general wear.
Check the valve stem for scoring and wear
ridges. Rotate the valve, and check for any
obvious indication that it is bent. Look for pits
or excessive wear on the tip of each valve
stem. Renew any valve that shows any such
signs of wear or damage.
17 If the valve appears satisfactory at this
stage, measure the valve stem diameter at
several points using a micrometer (see
illustration). Any significant difference in the
readings obtained indicates wear of the valve
stem. Should any of these conditions be
apparent, the valve(s) must be renewed.
18 In order to reduce oil consumption, valve
stem oil seals are fitted to the inlet valves of
later 998 cc engines. Fitting of the seals has
required the incorporation of modified valves,
with cotter grooves nearer the end of the
stem. The valve spring seats have also been
raised by 1.2 mm.
19 If renewing any valves, bear in mind that
new type valves and seals can be fitted to old
type cylinder heads in complete sets only,
with the addition of a shim 1.2 mm thick
underneath each spring. These shims may
also be found already fitted to engines which
left the factory with the new type valves and
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seals in unmodified heads. Consult a Rover
dealer for further details of this modification.
20 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or if
it has been re-cut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly
burned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by an expert, to decide whether seat re-
cutting, or even the renewal of the valve or
seat insert (where possible) is required.
21 Valve grinding is carried out as follows.
Place the cylinder head upside-down on a
bench.
22 Smear a trace of (the appropriate grade
of) valve-grinding compound on the seat face,
and press a suction grinding tool onto the
valve head. With a semi-rotary action, grind
the valve head to its seat, lifting the valve
occasionally to redistribute the grinding
compound. A light spring placed under the
valve head will greatly ease this operation.
23 If coarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

24 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.

Valve components
25 Examine the valve springs for signs of
damage and discoloration. Measure their free
length and compare the dimension with the
figures given in the Specifications (see
illustration).
26 Stand each spring on a flat surface, and
check it for squareness. If any of the springs
are damaged, distorted or shorter than the
specified length, obtain a complete new set of
springs. It is normal to renew the valve springs
as a matter of course if a major overhaul is
being carried out.
27 Renew the valve stem oil seals regardless
of their apparent condition.

Reassembly
28 Lubricate the stems of the valves, and
insert the valves into their original locations. If
new valves are being fitted, insert them into
the locations to which they have been ground.
29 As each valve is inserted, slip the oil seal
into place just under the bottom of the collet
groove. A much larger oil seal is used on the
1275 cc engines. This should be fitted over
the top of the valve guide.
30 Refit the valve spring(s), valve guide shield
(early models) and the spring retainer.
31 Compress the valve spring, and locate the
split collets in the recess in the valve stem.
Release the compressor, then repeat the
procedure on the remaining valves. 

32 With all the valves installed, place the
cylinder head face down on blocks on the
bench and, using a hammer and interposed
block of wood, tap the end of each valve stem
to settle the components.
33 The cylinder head can then be refitted as
described in Part A of this Chapter.

9 Camshaft and tappets -
removal, inspection and
refitting

3
Note: The camshaft can only be removed with
the engine out of the car and on the bench.
With the cylinder head, timing cover, gears
and chain, fuel pump and distributor drivegear
removed, proceed as follows.

Removal
1 On 848, 998 and 1098 cc engines, undo
and remove the bolt securing each tappet
block side cover to the rear of the cylinder
block and lift off the covers (see illustration).
2 Lift out each tappet from its location in the
cylinder block and ensure that they are kept in
the correct sequence in which they were
removed (see illustration). Note: On 1275 cc
engines, tappet block side covers are not
fitted and the tappets can only be removed
after removing the camshaft.
3 Undo and remove the three bolts and
spring washers securing the camshaft
locating plate to the cylinder block. Lift off the
plate (see illustration).
4 On 848, 998 and 1098 cc engines, carefully
withdraw the camshaft from the cylinder
block, taking care not to damage the
camshaft bearings with the cam lobes as it is
withdrawn.
5 On 1275 cc engines position the engine on
its side to prevent the tappets falling out, then
slide out the camshaft. Recover the oil pump
drive coupling from the end of the camshaft
after removal. Now lift out each tappet, from
inside the crankcase, keeping them in the
correct sequence in which they were
removed.
6 On all engines, if further dismantling is to be
carried out, undo the bolts still remaining and
lift off the engine front plate. Recover the
gasket and clean the mating surfaces of the
front plate and cylinder block.

Inspection

Camshaft and camshaft bearings
7 Carefully examine the camshaft bearings
for wear. Note: On 848 cc engines, only the
front camshaft bearing is renewable. If the
bearings are obviously worn or pitted or the
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metal underlay is showing through, then they
must be renewed (where applicable). This
operation must be entrusted to a Rover dealer
or engine reconditioning specialist as it
demands the use of specialised equipment.
The bearings are removed with a special drift,
after which new bearings are pressed in, care
being taken to ensure that the oil holes in the
bearings line up with those in the block. With
a special tool the bearings are then reamed in
position.
8 The camshaft itself should show no signs of
wear, but if very slight scoring on the cam
lobes is noticed, the score marks can be
removed by very gentle rubbing down with
very fine emery cloth. The greatest care
should be taken to keep the cam profiles
smooth.

Tappets
9 Examine the bearing surface of the tappets
which contact the camshaft lobes. Any
indentation in this surface or any cracks
indicate serious wear and the tappets should
be renewed. Thoroughly clean them out,
removing all traces of sludge. It is most
unlikely that the sides of the tappets will prove
worn, but, if they are a very loose fit in their
bores and can readily be rocked, they should
be renewed. It is very unusual to find any wear
in the tappets, and any wear present is likely
to occur only at very high mileage.

Refitting
10 On 1275 cc engines, generously lubricate
the tappets internally and externally, and
insert them in the bores from which they were
removed.
11 Wipe the camshaft bearing journals clean
and lubricate them generously with engine oil.
12 Insert the camshaft into the cylinder
block, taking care not to damage the
camshaft bearings with the sharp edges of the
cam lobes.
13 Push the camshaft back as far as it will go

and, if the oil pump is in position, ensure that
the camshaft flange has mated with the pump
drive.
14 Place a new gasket in position and refit
the front plate (if previously removed).
15 Now refit the camshaft locating plate and
tighten the three retaining bolts. Temporarily
refit the camshaft sprocket, then check the
camshaft endfloat, referring to the figures
given in the Specifications.
16 Refit the remaining front plate bolts
located inside the timing cover profile.
17 On 848, 998 and 1098 cc engines, refit
the tappet block side covers using new
gaskets and secure with the retaining bolts.

10 Oil pump - removal,
inspection and refitting 3

Removal
Note: Prior to removing the pump, it will be
necessary to remove the flywheel and flywheel
housing, or torque converter and housing. The
oil pump engages directly via a lip and slot or
splined drive with the rear of the camshaft.
1 Bend back the locking tabs on the securing
bolts which hold the pump to the block.
2 Unscrew and remove the bolts and lock
tabs, then lift off the oil pump assembly.

Inspection
Note: Three types of oil pump have been
fitted during the course of production; these
are the Burman, Hobourn Eaton, and the
Concentric (Engineering) pumps. The Burman
and Hobourn Eaton pumps may be
dismantled for inspection as described below;
however the Concentric (Engineering) pump is
a sealed unit which cannot be dismantled, and
if suspect should be exchanged for a new unit.
It is quite likely that after high mileage the
rotor, (or vanes), shaft, and internal body of

the pump will be quite badly scored, requiring
renewal of the pump. This is mainly due to the
engine and transmission sharing the same
lubricating oil, making thorough filtration of
minute metallic particles impossible. It is
therefore recommended that a very careful
inspection of the pump be carried out and, if
at all suspect, the pump renewed.
3 To dismantle either the Burman or Hobourn
Eaton type of pump, undo and remove the
securing screw on the rear face and lift off the
cover, rotor and shaft.
4 Examine the rotor and shaft lobes (or vanes
on the Burman pump) for scoring or wear
ridges. Also check the inner circumference of
the pump body. Renew the complete pump if
wear is apparent.
5 If the pump is in a satisfactory condition,
measure the clearances between the shaft
lobes and the side of the pump body (see
illustrations). If the clearances are outside the
limits given in the Specifications the pump
must be renewed.
6 Reassembly of the pump is the reverse
sequence to dismantling. Fill the assembled
pump with clean engine oil before refitting to
the engine.

Refitting
7 Ensure that the pump and cylinder block
mating faces are clean then place a new
gasket in position on the rear face of the
block. 
8 Check that the pump is filled with clean
engine oil and then position it over the gasket,
engaging the drive slot or coupling with the
rear of the camshaft.
9 Rotate the pump body until the offset holes
in the pump, gasket and cylinder block are all
in line, then refit the retaining bolts and new
locktabs.
10 Tighten the bolts to the specified torque
and bend over the locktabs.
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11 Piston/connecting rod -
removal, inspection,
separation and reconnection

3
Removal
1 With the engine separated from the
transmission and the cylinder head removed,
the piston/connecting rod assemblies can be
removed as follows.
2 Knock back the locking tabs on the big-end
bearing cap retaining bolts, using a small
chisel and remove the bolts and locking tabs.
The 1275 cc engine does not have locking
tabs and the big-end caps are retained by
bolts and special multi-sided nuts.
3 Remove the big-end caps one at a time,
taking care to keep them in the right order and
the correct way round (see illustration). Also
ensure that the shell bearings are kept with
their correct connecting rods and caps unless
they are to be renewed. Normally, the numbers
1 to 4 are stamped on adjacent sides of the
big-end caps and connecting rods, indicating
which cap fits on which rod and which way
round that cap fits. If no numbers or lines can
be found then, with a sharp screwdriver,
scratch mating marks across the joint from the
rod to the cap. One line for connecting rod No
1, two for connecting rod No 2, and so on. This
will ensure that there is no confusion later, as it
is essential that the caps go back in the
correct position on the connecting rods from
which they were removed.
4 If the big-end caps are difficult to remove
they may be gently tapped with a soft mallet.
5 To remove the shell bearings, press the
bearing opposite the groove in both the
connecting rod and the connecting rod caps,
and the bearings will slide out easily.
6 Withdraw the pistons and connecting rods
upwards and ensure that they are kept in the
correct order for refitting in the same bore.
Refit the connecting rod caps and bearings to
the rods if the bearings do not require
renewal, to minimise the risk of getting the
caps and rods muddled.

Inspection
7 Before the inspection process can begin,
the piston/connecting rod assemblies must

be cleaned, and the original piston rings
removed from the pistons.
8 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler blades will be helpful in preventing the
rings dropping into empty grooves (see
illustration). Be careful not to scratch the
piston with the ends of the ring. The rings are
brittle, and will snap if they are spread too far.
They are also very sharp - protect your hands
and fingers. Always remove the rings from the
top of the piston. Keep each set of rings with
its piston if the old rings are to be re-used.
9 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (or a
piece of fine emery cloth) can be used, once
the majority of the deposits have been
scraped away.
10 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in half to do this (be careful not to cut your
fingers - piston rings are sharp). Be careful to
remove only the carbon deposits - do not
remove any metal, and do not nick or scratch
the sides of the ring grooves.
11 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil return holes
in the ring grooves are clear.
12 If the pistons and cylinder bores are not
damaged or worn excessively, the original
pistons can be refitted. Normal piston wear
shows up as even vertical wear on the piston
thrust surfaces, and slight looseness of the
top ring in its groove. New piston rings should
always be used when the engine is
reassembled.
13 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring “lands” (between
the ring grooves).
14 Look for scoring and scuffing on the piston
skirt, holes in the piston crown, and burned
areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been
suffering from overheating, and/or abnormal
combustion which caused excessively high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly. Scorch marks on the sides of the
pistons show that blow-by has occurred. A

hole in the piston crown, or burned areas at
the edge of the piston crown, indicates that
abnormal combustion (pre-ignition, knocking,
or detonation) has been occurring. If any of the
above problems exist, the causes must be
investigated and corrected, or the damage will
occur again. The causes may include incorrect
ignition timing, or a carburettor or fuel injection
system fault.
15 Corrosion of the piston, in the form of
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must be
corrected, or the problem may persist in the
rebuilt engine.
16 Using a micrometer, measure the
diameter of all four pistons at a point 10 mm
from the bottom of the skirt, at right angles to
the gudgeon pin axis (see illustration).
Record the measurements and use them to
check the piston-to-bore clearance when the
cylinder bores are measured later in this
Chapter.
17 Hold a new piston ring in the appropriate
groove and measure the ring-to-groove
clearance using a feeler blade (see
illustration). Note that the rings are of
different types, so use the correct ring for the
groove. Compare the measurements with
those listed in the Specifications; if the
clearances are outside the tolerance range,
then the pistons must be renewed.
18 When new pistons are to be fitted, take
great care to be sure to fit the exact size best
suited to the particular bore of your engine.
Rover go one stage further than merely
specifying one size piston for all standard
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bores. Because of very slight differences in
cylinder machining during production, it is
necessary to select just the right piston for the
bore. A range of different sizes are available
either from the piston manufacturer or from a
Rover dealer.
19 Examination of the cylinder block face will
show, adjacent to each bore, a small
diamond-shaped box with a number stamped
in the metal. Careful examination of the piston
crown will show a matching diamond and
number (see illustration). These are the
standard piston sizes and will be the same for
all bores. If the standard pistons are to be
refitted or standard low compression pistons
changed to standard high compression
pistons, then it is essential that only pistons
with the same number in the diamond are
used. With oversize pistons fitted after a
rebore, the amount of oversize is stamped in
an ellipse on the piston crown.
20 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small-end bearings. Check that
the rod is not visibly bent or distorted.
Damage is highly unlikely, unless the engine
has been seized or badly overheated. Detailed
checking of the connecting rod assembly can
only be carried out by a Rover dealer or
engine repair specialist with the necessary
equipment.

Separation
21 Three different methods of gudgeon pin
retention are employed, depending on the
type and cubic capacity of the engine.
22 On the 848 cc engines the gudgeon pin is
clamped firmly in place by a pinch-bolt
located in the end of the connecting rod (see
illustration). To remove the piston from the
connecting rod it is merely necessary to undo
and remove the pinch-bolt and slide out the
gudgeon pin. If it shows reluctance to move,
do not force it as this may damage the piston.
Immerse the piston in boiling water for a few
minutes; the expansion of the aluminium
should allow the pin to slide out easily.
23 On early 998 cc and all 1098 cc engines,
fully floating gudgeon pins are used, these
being retained in position by a circlip at each
end of the gudgeon pin bore in the piston. To
remove the gudgeon pin and piston, withdraw
the circlip from one end and push the pin out,

immersing it in boiling water if it appears
reluctant to move.
24 On later 998 cc and all 1275 cc engines
the gudgeon pin is firmly held in the small-end
of the connecting rod by an interference fit.
Removal of the gudgeon pin calls for the use
special tools and a good deal of experience to
use them correctly. Therefore, piston and/or
connecting rod renewal should be entrusted
to a Rover dealer or engine repair specialist,
who will have the necessary tooling to remove
and install the gudgeon pins.
25 On early 998 cc and all 1098 cc engines,
check the fit of the gudgeon pin in the
connecting rod bush and in the piston. If there
is perceptible play, a new bush or an oversize
gudgeon pin must be fitted. Consult a Rover
dealer or engine reconditioning specialist. 
26 Examine all components and obtain any
new parts required. If new pistons are
purchased, they will be supplied complete
with gudgeon pins and, where applicable,
circlips. Circlips can also be purchased
separately.

Reconnection
27 If the original pistons are being used, then
they must be mated to the original connecting
rod with the original gudgeon pin. If new
pistons and gudgeon pins are being fitted, it
does not matter which connecting rod they
are used with.
28 The gudgeon pin may be a very tight fit in
the piston when cold (particularly on pistons
which have a small-end clamp bolt) but,
because aluminium has a greater coefficient
of expansion than steel, this fit will be much
easier if the piston is heated in boiling water.
29 Lay the correct piston adjacent to its
connecting rod and remember that the
original rod and piston must go back into the
original bore. If new pistons are being used, it
is only necessary to ensure that the right
connecting rod is placed in each bore.

Gudgeon pins retained by clamp bolts
30 Locate the small-end of the connecting
rod in the piston with the marking “FRONT”
on the piston crown towards the front of the
engine and the hole for the gudgeon pin bolt
in the connecting rod towards the camshaft.
31 Note the indentation in the centre of the
gudgeon pin, and insert the pin in the

connecting rod, so that the indentation lines
up with the clamp bolt hole in such a way that
the bolt will pass through without touching the
gudgeon pin.
32 For the gudgeon pin to fit correctly, it
should slide in three quarters of its travel quite
freely and for the remaining quarter have to be
tapped in with a plastic or wooden headed
hammer. If the piston is heated in water then
the pin will slide in the remaining quarter
easily. 
33 Fit a new spring washer under the head of
the connecting rod bolt and secure it into
position to the specified torque. Repeat this
procedure for the remaining pistons and
connecting rods.

Fully floating gudgeon pins
34 Fit a gudgeon pin circlip in position at one
end of the gudgeon pin hole in the piston.
35 Locate the connecting rod in the piston
with the marking “FRONT” on the piston
crown towards the front of the engine, and the
connecting rod big-end caps towards the
camshaft side of the engine.
36 Slide the gudgeon pin in through the hole
in the piston and through the connecting rod
small-end until it rests against the previously
fitted circlip. Note that the pin should be a
push fit.
37 Fit the second circlip in position. Repeat
this procedure for the remaining pistons and
connecting rods.

Interference fit gudgeon pins
38 As stated previously, removal and refitting
of the gudgeon pin on these engines is a
delicate operation requiring the use of special
tools. This task must be entrusted to a Rover
dealer or engine repair specialist.

12 Crankshaft - removal and
inspection 3

Removal
1 With reference to Part A of this Chapter,
and earlier Sections of this Part as applicable,
carry out the following:
a) Separate the engine from the

transmission.
b) Remove the cylinder head.
c) Remove the piston/connecting rod

assemblies.
d) Remove the timing cover, chain, tensioner

and sprockets.
e) Remove the camshaft locating plate and

engine front plate.
Note: If no work is to be done on the pistons
and connecting rods, then removal of the
cylinder head and pistons will not be
necessary. Instead, after disconnecting the
connecting rods from the crankshaft, the
pistons need only be pushed far enough up
the bores so that they are positioned clear of
the crankpins.
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piston crown

11.22  Gudgeon pin clamped in place by a
pinch-bolt (848 cc)



2 Before removing the crankshaft it is
advisable to check the endfloat using a dial
gauge in contact with the end of the
crankshaft. Push the crankshaft fully one way,
and then zero the gauge. Push the crankshaft
fully the other way, and check the endfloat.
The result can be compared with the specified
amount, and will give an indication as to
whether new thrustwashers are required.
3 If a dial gauge is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the web of the crankpin and the thrustwasher
(see illustration).
4 If identification marks are not present on
the main bearing caps, mark them suitably so
that they may be refitted in their original
positions and the correct way round.
5 Release the locktabs from the six bolts
which hold the three main bearing caps in
place. Note that locktabs are not used on
1275 cc engines.
6 Unscrew the bolts and remove them
together with the locktabs.
7 Remove the main bearing caps and the
bottom half of each bearing shell, taking care
to keep the bearing shells in the right caps. 
8 When removing the centre bearing cap,
note the bottom semi-circular halves of the
thrustwashers - one half lying on each side of
the main bearing. Lay them with the centre
bearing along the correct side (see
illustration).
9 Slightly rotate the crankshaft to free the
upper halves of the bearing shells and
thrustwashers, which should now be
extracted and placed over the correct bearing
cap.
10 Remove the crankshaft by lifting it away
from the crankcase (see illustration).

Inspection
11 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if available. Be sure to clean
the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

Warning: Wear eye protection
when using compressed air!

12 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.
13 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oil pressure.
14 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine speed
increases - and again by loss of oil pressure.
15 Check the bearing journal for roughness
by running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)

indicates that the crankshaft requires
regrinding (where possible) or renewal.
16 If the crankshaft has been reground,
check for burrs around the crankshaft oil
holes (the holes are usually chamfered, so
burrs should not be a problem unless
regrinding has been carried out carelessly).
Remove any burrs with a fine file or scraper,
and thoroughly clean the oil holes as
described previously.
17 Using a micrometer, measure the
diameter of the main and big-end bearing
journals, and compare the results with the
Specifications (see illustration). By
measuring the diameter at a number of points
around each journal’s circumference, you will
be able to determine whether or not the
journal is out-of-round. Take the
measurement at each end of the journal, near
the webs, to determine if the journal is
tapered. No actual figures are quoted by the
manufacturer for crankshaft journal ovality or
taper but a figure of 0.025 mm should be
considered the maximum acceptable for an
engine of this type. If in doubt, seek the
advice of a Rover dealer or engine specialist.
18 Check the oil seal contact surfaces at
each end of the crankshaft for wear and
damage. If the seal has worn a deep groove in
the surface of the crankshaft, consult an
engine overhaul specialist; repair may be
possible, but otherwise a new crankshaft will
be required.
19 If the crankshaft journals have not been
reground to their minimum regrind diameter, it
may be possible to have the crankshaft
reconditioned, and to fit oversize bearing

shells (see Section 14). If the crankshaft has
worn beyond the specified limits, it will have
to be renewed. Consult your Rover dealer or
engine specialist as to the best course of
action.

13 Cylinder block/crankcase -
cleaning and inspection 3

Cleaning
1 Remove all external components and
electrical switches/sensors from the block.
2 Scrape all traces of gasket from the cylinder
block/crankcase, taking care not to damage
the gasket/sealing surfaces.
3 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight - they may
have to be drilled out, and the holes re-
tapped. Use new plugs when the engine is
reassembled.
4 If the block is extremely dirty, it should be
steam-cleaned.
5 After the block is returned, clean all oil
holes and oil galleries one more time. Flush all
internal passages with warm water until the
water runs clear. Dry thoroughly, and apply a
light film of oil to all mating surfaces, to
prevent rusting., also oil the cylinder bores. If
you have access to compressed air, use it to
speed up the drying process, and to blow out
all the oil holes and galleries. 

Warning: Wear eye protection
when using compressed air!
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12.8  Main bearing cap with thrustwashers
in position

12.10  Carefully lift out the crankshaft 12.17  Use a micrometer to measure the
crankshaft bearing journal diameters



6 If the cylinder block is not very dirty, you
can do an adequate cleaning job with hot (as
hot as you can stand!), soapy water and a stiff
brush. Take plenty of time, and do a thorough
job. Regardless of the cleaning method used,
be sure to clean all oil holes and galleries very
thoroughly, and to dry all components well.
Protect the cylinder bores as described
above, to prevent rusting.
7 All threaded holes must be clean, to ensure
accurate torque readings during reassembly.
To clean the threads, run the correct-size tap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.
8 Apply suitable sealant to the new oil gallery
plugs, and insert them into the holes in the
block. Tighten them securely.
9 If the engine is not going to be reassembled
right away, cover it with a large plastic bag to
keep it clean; protect all mating surfaces and
the cylinder bores as described above, to
prevent rusting.

Inspection
10 Visually check the castings for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase with special
equipment. If defects are found, have them
repaired if possible, or renew the assembly.
11 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn.
12 If the necessary measuring equipment is
available, measure the bore diameter of each
cylinder at the top (just under the wear ridge),
centre, and bottom of the cylinder bore,
parallel to the crankshaft axis (see
illustration).

13 Next, measure the bore diameter at the
same three locations, at right-angles to the
crankshaft axis. As no tolerance figures are
actually stated by Rover, if there is any doubt
about the condition of the cylinder bores,
seek the advice of a Rover dealer or suitable
engine reconditioning specialist.
14 Having measured the cylinder bores,
subtract the piston diameters measured
previously to obtain the piston-to-bore
clearance for each cylinder. If the clearances
are outside the tolerance range then, assuming
that the cylinder bores are satisfactory, it will be
necessary to fit new pistons of the correct size.
If this is the case, the bores should be honed,
to allow the new rings to bed in correctly and
provide the best possible seal. Honing is an
operation that will be carried out for you by an
engine reconditioning specialist.

15 If the cylinder bores are not in perfect
condition, and providing they have not already
been rebored to their maximum oversize limit,
it should be possible to rectify any problems
found by having the cylinder bores rebored
and to fit matching oversize pistons.
16 After all machining operations are
completed, the entire block/crankcase must
be washed very thoroughly with warm soapy
water to remove all traces of abrasive grit
produced during the machining operations.
When the cylinder block/crankcase is
completely clean, rinse it thoroughly and dry
it, then lightly oil all exposed machined
surfaces, to prevent rusting.

14 Main and big-end bearings -
inspection and selection 3

Inspection
1 Even though the main and big-end bearing
shells should be renewed during the engine
overhaul, the old shells should be retained for
close examination, as they may reveal
valuable information about the condition of
the engine.
2 Bearing failure occurs because of lack of
lubrication, the presence of dirt or other
foreign particles, overloading the engine, and
corrosion (see illustration). Regardless of the
cause of bearing failure, the cause must be
corrected (where applicable) before the
engine is reassembled, to prevent it from
happening again.
3 When examining the bearing shells, remove
them from the cylinder block/crankcase and
main bearing caps, and from the connecting
rods and the big-end bearing caps, then lay
them out on a clean surface in the same
general position as their location in the
engine. This will enable you to match any
bearing problems with the corresponding
crankshaft journal. Do not touch any shell’s
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13.7  Using a tap to restore cylinder block threads 13.12  Using a bore gauge to check for cylinder bore wear



bearing surface with your fingers while
checking it, or the delicate surface may be
scratched.
4 Dirt or other foreign matter gets into the
engine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present. Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are not thoroughly
cleaned using the proper cleaning methods.
Whatever the source, these foreign objects
often end up embedded in the soft bearing
material, and are easily recognised. Large
particles will not embed in the material, and
will score or gouge the shell and journal. The
best prevention for this cause of bearing
failure is to clean all parts thoroughly, and to
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.
5 Lack of lubrication (or lubrication
breakdown) has a number of inter-related
causes. Excessive heat (which thins the oil),
overloading (which squeezes the oil from the
bearing face) and oil leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which
usually are the result of misaligned oil holes in
a bearing shell, will also starve a bearing of oil,
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the shell’s steel
backing. Temperatures may increase to the
point where the steel backing turns blue from
overheating.
6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, which tends to squeeze out the oil
film. These loads cause the shells to flex,
which produces fine cracks in the bearing
face (fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.
7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced to drive off condensed water and
corrosive gases. These products collect in the
engine oil, forming acid and sludge. As the oil
is carried to the engine bearings, the acid
attacks and corrodes the bearing material.
8 Incorrect shell refitting during engine
assembly will lead to bearing failure as well.
Tight-fitting shells leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell result in high spots on
the bearing, which lead to failure.
9 Do not touch any shell’s bearing surface
with your fingers during reassembly; there is a
risk of scratching the delicate surface, or of
depositing particles of dirt on it.

Selection - main and big-end
bearings
10 Main and big-end bearings for the
majority of the engines described in this
Chapter are available in one standard size
and, on earlier engines, in a range of
undersizes to suit reground crankshafts.
11 Selective standard size main bearings are
fitted to later 998 cc and 1275 cc engines.
Red (R), Green (G) or Yellow (Y) codes are
used to identify the bearings, and the colours
or “RGY” stamp will be found on the main
bearing caps and the corresponding web of
the crankshaft. The bearing shells are also
identified in the same way. Undersize main
and big-end bearings are no longer available
from Rover dealers for these engines.
12 The relevant set of bearing shells required
can be obtained by measuring the diameter of
the crankshaft main bearing journals (see
Section 12). This will show if the crankshaft is
original or whether its journals have been
reground, identifying if either standard or
oversize bearing shells are required.
13 If access to the necessary measuring
equipment cannot be gained, the size of the
bearing shells can be identified by the
markings stamped on the rear of each shell.
Details of these markings should be supplied
to your Rover dealer who will then be able to
identify the size of shell fitted.
14 Whether the original shells or new shells
are being fitted, it is recommended that the
running clearance is checked as described in
Section 17 prior to installation.

15 Engine overhaul - reassembly
sequence

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand.
2 In order to save time and avoid problems,
engine reassembly can be carried out in the
following order:

a) Crankshaft (Section 17).
b) Piston rings (Section 16)
c) Piston/connecting rod assemblies

(Section 18).
d) Oil pump (Section 10).
e) Oil filter housing and delivery pipe (Part A

of this Chapter).
f) Oil pressure relief valve (Part A of this

Chapter).
g) Camshaft and tappets (Section 9).
h) Cylinder head (Part A of this Chapter).
i) Timing chain, sprockets and tensioner

(Part A of this Chapter).
j) Distributor driveshaft (Part A of this

Chapter).
k) Engine external components.

3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
(or in individual containers) on a completely
clean work surface.

16 Piston rings - refitting 2
1 Before fitting new piston rings, the ring end
gaps must be checked as follows.
2 Lay out the piston/connecting rod
assemblies and the new piston ring sets, so
that the ring sets will be matched with the
same piston and cylinder during the end gap
measurement and subsequent engine
reassembly.
3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel. On engines with
tapered second and third compression rings,
the top narrow side of the ring is marked with
a “T”, or the word “TOP” (see illustration).
4 Measure the end gap using feeler blades.
5 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
its travel, and compare the measurements
with the figures given in the Specifications.
6 If the gap is too small (unlikely if genuine
Rover parts are used), it must be enlarged, or
the ring ends may contact each other during
engine operation, causing serious damage.
Ideally, new piston rings providing the correct
end gap should be fitted. As a last resort, the
end gap can be increased by filing the ring
ends very carefully with a fine file. Mount the
file in a vice equipped with soft jaws, slip the
ring over the file with the ends contacting the
file face, and slowly move the ring to remove
material from the ends. Take care, as piston
rings are sharp, and are easily broken.
7 With new piston rings, it is unlikely that the
end gap will be too large. If the gaps are too
large, check that you have the correct rings
for your engine and for the particular cylinder
bore size.
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8 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.
9 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons.
10 Fit the piston rings using the same
technique as for removal. Fit the bottom (oil
control) ring first, and work up. When fitting a
three piece oil control ring, first insert the
expander and position its gap in line with the
centre of the gudgeon pin. Fit the scraper
rings with their gaps positioned either side of
the expander gap. Where the oil control
scraper is of one-piece type, position its gap
180° from the expander gap. Ensure that the
second and third compression rings are fitted
the correct way up, with their identification
mark (either a “T” or the word “TOP” stamped
on the ring surface) at the top (see
illustrations). Carefully examine all rings for
this mark before fitting. Arrange the gaps of
the compression rings equally around the
piston. Note: Always follow any instructions
supplied with the new piston ring sets -
different manufacturers may specify different
procedures. Do not mix up the top and
second compression rings, as they have
different cross-sections.

17 Crankshaft - refitting and
running clearance check 3

1 Crankshaft refitting is the first stage of
engine reassembly following overhaul. It is
assumed at this point that the cylinder
block/crankcase and crankshaft have been
cleaned, inspected and repaired or
reconditioned as necessary.

2 Position the cylinder block on a clean level
work surface, with the crankcase facing
upwards. Unbolt the bearing caps and
carefully release them from the crankcase; lay
them out in order to ensure correct
reassembly. If they’re still in place, remove the
old bearing shells from the caps and
crankcase and wipe out the inner surfaces
with a clean rag - they must be kept spotlessly
clean.
3 Clean the backs of the bearing shells and
insert them into position in the crankcase. If
the original bearing shells are being used for
the check, ensure that they are refitted in their
original locations. Press the shells home so
that the tangs engage in the recesses
provided. When fitting the rear main bearing
shell, it may be found that the cylinder block
oilway is offset from the corresponding hole in
the bearing shell. This condition is acceptable
as long as a 2.3 mm diameter steel rod can be
inserted into the exposed section of the hole.
4 Give the newly fitted bearing shells and the
crankshaft journals a final clean with a rag.
Check that the oil holes in the crankshaft are
free from dirt, as any left here will become
embedded in the new bearings when the
engine is started.
5 Carefully lay the crankshaft in the
crankcase taking care not to dislodge the
bearing shells.

Running clearance check
6 When the crankshaft and bearings are
fitted, a clearance must exist between them to
allow lubricant to circulate. This clearance is
impossible to check using feeler blades, so
Plastigage is used. This consists of a fine
thread of perfectly round plastic which is
compressed between the bearing shell and
the journal when the bearing caps are
tightened up. When the cap and shell is

removed, the plastic is deformed and can be
measured with a special card gauge supplied
with the kit. The running clearance is
determined from this gauge. The procedure
for using Plastigage is as follows.
7 Cut off three lengths of Plastigage (they
should be slightly shorter than the width of the
main bearings) and place one length on each
crankshaft journal axis (see illustration).
8 Wipe the inner surface of the bearing caps
and the backs of the lower bearing shells and
fit the three bearing shells to their caps. Press
the shells home so that the tangs engage in
the recesses provided.
9 Ensure that all six tubular locating dowels
are firmly in place, one on each side of the
upper halves of the three main bearings, and
then fit the main bearing caps in position
ensuring that they locate properly on the
dowels. Tighten their retaining bolts to the
specified torque. Take care not to disturb the
Plastigage and do not rotate the crankshaft at
any time during this operation.
10 Remove the main bearing caps again
taking great care not to disturb the Plastigage
or rotate the crankshaft.
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compression ring

2 Taper compression ring
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3 Oil control ring rail
4 Top rail

17.7  Plastigage in place on main bearing
journal



11 Compare the width of the crushed
Plastigage on each journal to the scale printed
on the Plastigage envelope to obtain the main
bearing running clearance (see illustration).
Use the correct scale as both imperial and
metric are printed. Compare the clearance
measured with the running clearance
dimension given in the Specifications.
12 If the clearance is significantly different
from that expected, the bearing shells may be
the wrong size (or excessively worn if the
original shells are being re-used). Before
deciding that the crankshaft is worn, make
sure that no dirt or oil was trapped between
the bearing shells and the caps or block when
the clearance was measured. If the Plastigage
was wider at one end than at the other, the
crankshaft journal may be tapered.
13 Before condemning the components
concerned, seek the advice of your Rover
dealer or suitable engine repair specialist.
They will also be able to inform as to the best
course of action and whether it is possible to
have the crankshaft journals reground or
whether renewal will be necessary.
14 Where necessary, obtain the correct size of
bearing shell and repeat the running clearance
checking procedure as described above.
15 On completion, carefully scrape away all
traces of the Plastigage material from the
crankshaft and bearing shells using a
fingernail or other object which is unlikely to
score the bearing surfaces.

Crankshaft - final refitting
16 Lift the crankshaft out of the crankcase.
Wipe the surfaces of the bearings in the
crankcase and the bearing caps.
17 Wipe the recesses either side of the
centre main bearings which locate the upper
halves of the thrustwashers.
18 Generously lubricate the crankshaft
journals and the upper and lower main
bearing shells with clean engine oil and
carefully place the crankshaft in position.
19 Introduce the upper halves of the
thrustwashers (the halves without tabs) into their
grooves on each side of the centre main bearing
(see illustration), rotating the crankshaft in the
direction towards the main bearing tabs (so that
the main bearing shells do not slide out). At the
same time feed the thrustwashers into their
locations with their oil grooves facing outwards
away from the bearing.
20 Ensure that all six tubular locating dowels
are still firmly in place, one on each side of the
upper halves of the three main bearings, and
then fit the main bearing caps in position
ensuring that they locate properly on the
dowels. The mating surfaces must be spotlessly
clean or the caps will not seat properly.
21 When refitting the centre main bearing
cap, ensure that the thrustwashers,
generously lubricated, are fitted with their oil
grooves facing outwards, and the locating tab
of each washer is in the slot in the bearing cap.
22 Refit the one-piece locking tabs over the
main bearing caps (where applicable) and refit
the main bearing cap bolts, screwing them up
finger-tight initially, then finally tightening to
the torque setting given in the Specifications
(see illustration).
23 Test the crankshaft for freedom of
rotation. Should it be very stiff to turn or
possess high spots, re-check the running
clearances as described above.
24 Carry out a check of the crankshaft
endfloat as described in Section 12. If the
thrust surfaces of the crankshaft have been
checked and new thrustwashers have been
fitted, then the endfloat should be within
specification.

25 When all is satisfactory, secure the main
bearing bolts by knocking up the locking tabs
(where applicable) with a small chisel.

18 Piston/connecting rod
assemblies - refitting and big-
end bearing clearance check 3

Note: At this point it is assumed that the
crankshaft has been refitted to the engine as
described in Section 17.

Big-end bearing running
clearance check
1 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rod and bearing cap.
2 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the connecting rod and cap. If the
original bearing shells are being used for the
check, ensure that they are refitted in their
original locations.
3 As with the main bearings (Section 17), a
running clearance must exist between the big-
end crankpin and its bearing shells to allow oil
to circulate. There are two methods of
checking the running clearance as described
in the following paragraphs.
4 One method is to refit the big-end bearing
cap to the connecting rod, with the bearing
shells in place. With the cap retaining nuts or
bolts correctly tightened, use an internal
micrometer or vernier caliper to measure the
internal diameter of each assembled pair of
bearing shells. If the diameter of each
corresponding crankshaft journal is measured
and then subtracted from the bearing internal
diameter, the result will be the big-end
bearing running clearance.
5 The second, and more accurate method is
to use Plastigage (see Section 17).
6 Ensure that the bearing shells are correctly
fitted. Place a strand of Plastigage on each
(cleaned) crankpin journal.
7 Temporarily refit the (clean) piston/
connecting rod assemblies to the crankshaft,
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17.22  Tighten the main bearing cap bolts
to the specified torque

17.11  Measuring the width of the deformed Plastigage using the
card gauge supplied

17.19  Refitting the crankshaft thrustwasher upper halves



and refit the big-end bearing caps, using the
marks made or noted on removal to ensure
that they are fitted the correct way around.
8 Tighten the bearing cap nuts or bolts to the
specified torque. Take care not to disturb the
Plastigage, nor rotate the connecting rod
during the tightening sequence.
9 Dismantle the assemblies without rotating
the connecting rods. Use the scale printed on
the Plastigage envelope to obtain the big-end
bearing running clearance. Use the correct
scale as both imperial and metric are printed.
10 If the clearance is significantly different
from that given in the Specifications, the
bearing shells may be the wrong size (or
excessively worn, if the original shells are
being re-used). Make sure that no dirt or oil
was trapped between the bearing shells and
the caps or block when the clearance was
measured. If the Plastigage was wider at one
end than at the other, the crankshaft journal
may be tapered.
11 Before condemning the components
concerned, refer to your Rover dealer or engine
reconditioning specialist for their advice on the
best course of action to be taken.
12 On completion, carefully scrape away all
traces of the Plastigage material from the
crankshaft and bearing shells. Use your
fingernail, or some other object which is
unlikely to score the bearing surfaces.

Piston/connecting rod
assemblies - final refitting
13 Ensure that the bearing shells are correctly
fitted as described earlier. Wipe dry the shells
and connecting rods with a clean cloth.
14 Lubricate the cylinder bores, the pistons,
and piston rings, then lay out each
piston/connecting rod assembly in its
respective position.
15 Start with assembly No 1. Make sure that

the piston rings are still spaced as described
in Section 16, then clamp them in position
with a piston ring compressor.
16 Insert the piston/connecting rod assembly
into the top of cylinder No 1. Ensure that it is
the correct piston/connecting rod assembly
for that particular bore, that the connecting rod
is the right way round, and that the front of the
piston is towards the front of the engine. Using
a block of wood or hammer handle against the
piston crown, tap the assembly into the
cylinder until the piston crown is flush with the
top of the cylinder (see illustration).
17 Ensure that the bearing shell is still
correctly installed. Liberally lubricate the
crankpin and both bearing shells. Taking care
not to mark the cylinder bores, pull the
piston/connecting rod assembly down the
bore and onto the crankpin. As the big-end
bosses on the connecting rods are offset, it
will be obvious if they have been inserted the
wrong way round because they will not fit over
the crankpin. The centre two rods must be
fitted with their offset bosses facing away
from the centre main bearing, and the
connecting rods at each extremity of the
engine must be fitted with their offset bosses

facing inwards (see illustration). Fit the big-
end cap and retaining bolts with the one-
piece locking tab under them (where
applicable) and tighten the bolts to the
specified torque. On 1275 cc engines the
arrangement is slightly different, the caps
being retained by nuts.
18 Once the bearing cap retaining nuts or
bolts have been correctly tightened, rotate the
crankshaft. Check that it turns freely; some
stiffness is to be expected if new components
have been fitted, but there should be no signs
of binding or tight spots.
19 Refit the remaining three piston/
connecting rod assemblies in the same way.

19 Engine - initial start-up after
overhaul and reassembly 2

1 Refit the remainder of the engine
components in the order listed in Section 15
of this Chapter, referring to Part A where
necessary. Reconnect the engine to the
transmission (Section 5 or 6 as applicable),
then refit the power unit to the car as
described in Section 3.
2 With the engine/transmission refitted,
double-check the engine oil and coolant
levels. Make a final check that everything has
been reconnected, and that there are no tools
or rags left in the engine compartment.
3 Remove the spark plugs. Disable the
ignition system by disconnecting the ignition
HT coil lead from the distributor cap, and
earthing it on the cylinder block. Use a jumper
lead or similar wire to make a good
connection.
4 Turn the engine on the starter until the oil
pressure warning light goes out. Refit the
spark plugs, and reconnect the spark plug and
distributor (HT) leads, referring to Chapter 1 for
further information.
5 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed.
6 While the engine is idling, check for fuel,
water and oil leaks. Don’t be alarmed if there
are some odd smells and smoke from parts
getting hot and burning off oil deposits.
7 Assuming all is well, keep the engine idling
until hot water is felt circulating through the
top hose, then switch off the engine.
8 Check the ignition timing and the idle speed
settings (as appropriate), then switch the
engine off.
9 After a few minutes, recheck the oil and
coolant levels as described in Chapter 1, and
top-up as necessary.
10 If new pistons, rings or crankshaft
bearings have been fitted, the engine must be
treated as new, and run-in for the first 500
miles (800 km). Do not operate the engine at
full-throttle, or allow it to labour at low engine
speeds in any gear. It is recommended that
the oil and filter be changed at the end of this
period.
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18.16  Refitting a piston with a piston ring
clamp in position

18.17  The correct positions of the offsets on the connecting rod big-ends


