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Chapter 2  Part A:
Engine in-car repair procedures

Engine general
Code and displacement:

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

Bore:
85H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.94 mm
99H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.59 mm
10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.59 mm
12H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70.61 mm
12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70.61 mm

Stroke:
85H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68.25 mm
99H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76.20 mm
10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83.72 mm
12H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81.28 mm
12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81.28 mm

Compression ratio:
85H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3:1
99H:

Pre-1983 manual transmission models  . . . . . . . . . . . . . . . . . . . . . 8.3:1
1983 to 1987 manual transmission models  . . . . . . . . . . . . . . . . . . 10.3:1
Automatic transmission models  . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.9:1
1988-on (category C)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.6:1
1989-on (low compression) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3:1
1989-on (high compression)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.6:1

10H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.5:1
12H:

1275 GT models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.8:1
Cooper S Mk III models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.75:1

12A:
Cooper models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0:1
All other models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.4:1

Direction of crankshaft rotation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Clockwise (viewed from left-hand side of vehicle)
Firing order  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3-4-2 (No 1 cylinder next to radiator)

Compression test - description and interpretation  . . . . . . . . . . . . . . 2
Crankshaft oil seals - renewal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Cylinder head (carburettor engines) - removal and refitting  . . . . . . . 7
Cylinder head (fuel injection engines) - removal and refitting  . . . . . . 8
Distributor driveshaft - removal and refitting  . . . . . . . . . . . . . . . . . . . 13
Engine oil and filter renewal . . . . . . . . . . . . . . . . . . . . . . .See Chapter 1
Engine oil level check . . . . . . . . . . . . . . . . . . . . . .See “Weekly Checks”
Engine/transmission mountings - renewal  . . . . . . . . . . . . . . . . . . . . 12
Flywheel (manual transmission models) - removal and refitting  . . . . 10
General information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Oil cooler - removal and refitting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Oil filter housing and delivery pipe - removal and refitting  . . . . . . . . 15
Oil pressure relief valve - removal, inspection and refitting . . . . . . . . 14
Rocker shaft assembly - removal, inspection and refitting  . . . . . . . . 6
Timing chain, tensioner and sprockets - removal, inspection and

refitting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Top Dead Centre (TDC) for number one piston - locating . . . . . . . . . 3
Torque converter (automatic transmission models) - removal and

refitting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Valve clearances - adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
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Valve clearances
Inlet and exhaust (engine cold):

All engine types except 12A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 mm
12A engines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.33 to 0.38 mm

Torque wrench settings Nm lbf ft
Cylinder head nuts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 50
Rocker shaft pedestal nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 24
Crankshaft pulley bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 75
Camshaft nut  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 65
Torque converter centre bolt  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 112
Torque converter (six central bolts)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 21
Timing cover and front plate:

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

Rocker cover  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7 3.5
Engine mountings:

3⁄8 in UNC bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 30
M8 bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 22
M10 bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 33
M12 bolts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 53

1 General information

How to use this Chapter
This Part of Chapter 2 describes those

repair procedures that can reasonably be
carried out on the engine while it remains in
the car. If the engine has been removed from
the car and is being dismantled as described
in Part B, any preliminary dismantling
procedures can be ignored.

Part B describes the removal of the
engine/transmission from the vehicle, and the
full overhaul procedures that can then be
carried out.

Engine description
The Mini engine is a four-cylinder, water-

cooled, overhead valve type of 848, 998,
1098, or 1275 cc displacement, depending on
model and year of manufacture. The engine is
bolted to the transmission assembly, which
also forms the engine sump, and the
complete power unit is supported, via rubber
mountings, in the front subframe.

The cast iron cylinder head contains two
valves per cylinder, mounted vertically and
running in pressed-in valve guides. The valves
are operated by rocker arms and pushrods via
tubular cam followers from the camshaft,
located in the left-hand side of the cylinder
block.

The inlet and exhaust manifolds are
attached to the left-hand side of the cylinder
head and are linked to the valves via five inlet
and exhaust ports of siamese configuration.

The pistons are of anodised aluminium alloy
with three compression rings and an oil control
ring on all engines except later 1275 cc units.
These engines only have two compression
rings. The gudgeon pin is retained in the small-
end of the connecting rod by a pinch-bolt on
848 cc engines, by circlips on 1098 cc and
early 998 cc engines and by an interference fit

in the connecting rod small-end bore on 1275
cc and later 998 cc engines. At the other end
of the connecting rod, renewable big-end shell
bearings are fitted.

At the front of the engine, a single row chain
drives the camshaft via the camshaft and
crankshaft sprockets. On 1275 cc Cooper S
models a duplex (twin row) timing chain is
fitted. On the 848 cc engine, the camshaft is
supported by three bearings, two being bored
directly in the cylinder block while a white
metal bearing (which is renewable) is fitted at
the timing chain end. On the 998 cc, 1098 cc
and 1275 cc units three steel-backed metal
camshaft bearings are fitted.

The statically and dynamically balanced
forged steel crankshaft is supported by three
renewable shell type main bearings.
Crankshaft endfloat is controlled by four semi-
circular thrustwashers located in pairs on
either side of the centre main bearing.

A forced feed system of lubrication is used,
with oil circulated round the engine from the
transmission casing/sump. The level of engine
oil in the sump is indicated on the dipstick,
which is fitted on the right-hand side of the
engine. The oil in the transmission casing/
sump is also used to lubricate the transmission
and differential.

The oil pump is mounted at the end of the
cylinder block and is driven by the camshaft.

Oil is drawn from the sump through a gauze
screen in the oil strainer and is sucked up the
pick-up pipe and drawn into the oil pump.
From the oil pump it is forced under pressure
along a gallery on the right-hand side of the
engine, and through drillings to the big-end,
main and camshaft bearings. A small hole in
each connecting rod allows a jet of oil to
lubricate the cylinder wall with each revolution.

From the camshaft front bearing, oil is fed
through drilled passages in the cylinder block
and head to the front rocker pedestal where it
enters the hollow rocker shaft. Holes drilled in
the shaft allow for the lubrication of the rocker
arms, and the valve stems and pushrod ends.

This oil is at a reduced pressure to the oil
delivered to the crankshaft bearings. Oil from
the front camshaft bearing also lubricates the
timing chain. Oil returns to the sump by various
passages the tappets being lubricated by oil
returning via the pushrod drillings in the block.

On all models a full-flow oil filter is fitted,
and all oil passes through this filter before it
reaches the main oil gallery. The oil is passed
directly from the oil pump across the block to
an external pipe on the right-hand side of the
engine which feeds into the filter head.
Cooper S and certain later 1275 cc models
are fitted with an oil cooler.

The water pump and fan are driven together
with the dynamo or alternator by a V-belt from
the crankshaft pulley.

Both the distributor and oil pump are driven
off the camshaft: the distributor via skew gears
on the right-hand side, and the oil pump via a
slotted drive or splined coupling from the rear.

Repair operations possible with
the engine in the car

The following work can be carried out with
the engine in the car:
a) Compression pressure - testing.
b) Valve clearances - adjustment.
c) Timing chain, tensioner and sprockets -

removal and refitting.
d) Rocker shaft assembly - removal and

refitting
e) Cylinder head and valve gear - removal

and refitting.
f) Cylinder head and pistons -

decarbonising.
g) Crankshaft oil seals - renewal.
h) Flywheel/torque converter - removal and

refitting.
i) Engine mountings - renewal.
j) Oil pressure relief valve - removal,

inspection and refitting.
k) Oil filter housing and delivery pipe -

removal and refitting.
l) Oil cooler - removal and refitting
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2 Compression test -
description and interpretation 2

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine’s condition. If the test is performed
regularly, it can give warning of trouble before
any other symptoms become apparent.
2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully charged, and all the spark plugs
must be removed (Chapter 1). The aid of an
assistant will also be required.
3 Disable the ignition system by
disconnecting the ignition coil HT 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 Fit a compression tester to the No 1
cylinder spark plug hole - the type of tester
which screws into the plug thread is to be
preferred.
5 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build up to a
maximum figure, and then stabilise. Record
the highest reading obtained.
6 Repeat the test on the remaining cylinders,
recording the pressure in each.
7 All cylinders should produce very similar
pressures; a difference of more than 2 bars
between any two cylinders indicates a fault.
Note that the compression should build up
quickly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build up during successive strokes,

indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
8 If the pressure in any cylinder is low, carry
out the following test to isolate the cause.
Introduce a teaspoonful of clean oil into that
cylinder through its spark plug hole, and
repeat the test.
9 If the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.
10 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.
11 If one cylinder is about 20 percent lower
than the others and the engine has a slightly
rough idle, a worn camshaft lobe could be the
cause.

12 If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised.
13 On completion of the test, refit the spark
plugs and reconnect the ignition coil HT lead.

3 Top Dead Centre (TDC) for
number one piston - locating 1

1 Top dead centre (TDC) is the highest point
in the cylinder that each piston reaches as the
crankshaft turns. Each piston reaches its TDC
position at the end of its compression stroke
and then again at the end of its exhaust
stroke. For the purpose of engine timing, TDC
refers to the position of No 1 piston at the end
of its compression stroke. On the engines
covered by this manual, No 1 piston is at the
timing chain end of the engine. It is necessary
to set the engine in this position when
carrying out many of the operations in this
Chapter. To do so, proceed as follows.
2 Where fitted, release the three plastic
retaining lugs and lift the ignition shield off the
front of the engine.
3 Spring back the two distributor cap
retaining clips or undo the screws then place
the distributor cap to one side.
4 Gain access to the ignition timing marks by
undoing the two bolts securing the inspection
plate to the top of the flywheel housing and
lifting off the plate. On automatic transmission
models, withdraw the rubber grommet from
the top of the converter housing (see
illustrations). On later models there is a
timing scale on the timing cover, together with
a notch or pointer on the crankshaft pulley
(see illustration).
5 Turn the engine over until No 1 piston is
approaching TDC on the compression stroke.
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3.4a  Timing mark locations - early manual transmission models

1 Inspection cover 2 Timing marks 3 Pointer A Detail showing alternative
timing marks

B Insert screwdriver to turn
torque converter

3.4b  Timing mark locations - automatic transmission models

3.4c  Timing scale on timing cover of later
manual transmission models



This can be checked by removing No 1 spark
plug and feeling the pressure being developed
in the cylinder as the piston rises, or by
removing the rocker cover and noting when the
valves of No 4 cylinder are rocking, ie the inlet
valve just opening and the exhaust valve just
closing. On manual transmission models, the
engine can be turned over quite easily by
engaging top gear and moving the car
forwards. This should only be done on level
ground; and make sure that the car cannot run
away! An alternative method, and the method
that should be used on automatic transmission
models, is to press the fan belt midway
between the water pump pulley and dynamo or
alternator pulley and then turn the fan blades.
Fine positioning of the torque converter can be
done by inserting a screwdriver through the
access hole and turning the ring gear.

6 Continue turning the engine, in the correct
direction of rotation, until No 1 piston is at
TDC on the compression stroke. Verify this by
checking that the timing marks are aligned.
The timing marks on the flywheel (or torque
converter), and the pointer on the housing,
can be viewed through the inspection
aperture using a small mirror. The 1/4 mark on
the flywheel or torque converter indicates
TDC and should be aligned with the pointer in
the housing. On later models with a timing
scale on the timing cover, the notch in the
crankshaft pulley should be aligned with the 0
pointer on the timing cover scale.
7 The distributor rotor arm should now be
pointing towards the No 1 spark plug HT lead
segment in the distributor cap indicating that
the crankshaft is correctly positioned with
number 1 cylinder at TDC on its compression
stroke. Temporarily place the cap in position
to verify this if necessary. If the rotor arm is
pointing at the No 4 HT lead segment in the
cap, rotate the crankshaft one full turn (360º)
until the TDC timing marks are realigned and
the rotor arm is pointing at the No 1 segment.

4 Valve clearances -
adjustment 2

1 The valve adjustments should be made with
the engine cold. The importance of correct
rocker arm/valve stem clearances cannot be
overstressed as they vitally affect the
performance of the engine. If the clearances
are set too wide, the efficiency of the engine is
reduced as the valves open later and close
earlier than was intended. If, on the other
hand the clearances are set too close there is
danger that the stems will expand upon
heating and not allow the valves to close
properly, which will cause burning of the valve
head and seat, and possible warping.

2 To gain access to the rocker arms, remove
the ignition shield (where fitted) from the front
of the engine then undo the two rocker cover
retaining bolts. Lift out the bolts along with the
ignition shield brackets and lift the rocker
cover and gasket away. Collect the rocker
cover retaining bolt dished washers from the
top of the two rubber seals.
3 It is important that the clearance is set when
the tappet of the valve being adjusted is on the
heel of the cam, (ie opposite the peak). Turn
the engine until valve No 8 (nearest the
flywheel end of the engine) is fully open. With
the engine in this position, valve No 1 will be
fully closed and ready to be checked. On
manual transmission models, the engine can
be turned over quite easily by engaging top
gear and moving the car forwards. This should
only be done on level ground; and make sure
that the car cannot run away! An alternative
method, and the method that should be used
on automatic transmission models, is to press
the fan belt midway between the water pump
pulley and dynamo or alternator pulley and
then turn the fan blades.

4 A feeler blade of the correct thickness
should now be inserted between the valve
stem and rocker arm. When the clearance is
correct the feeler blade should be a smooth
stiff sliding fit between the valve stem and
rocker arm. The correct valve clearances are
given in the Specifications at the start of this
Chapter.
5 If the feeler blade is a tight or loose fit then
the clearance must be adjusted. To do this,
loosen the locknut of the adjustment stud and
screw the adjuster stud in or out until the
feeler blade can be felt to drag slightly when
drawn from the gap (see illustration).
6 Hold the adjuster firmly in this position and
tighten the locknut. Recheck the gap on
completion to ensure that it has not altered
when locking the nut and stud.
7 Check each valve clearance in turn in the
following sequence (which also avoids turning

the crankshaft more than necessary). The
valves are numbered from the timing chain
end of the engine.

Valve fully open Check and adjust
Valve No 8 Valve No 1
Valve No 6 Valve No 3
Valve No 4 Valve No 5
Valve No 7 Valve No 2
Valve No 1 Valve No 8
Valve No 3 Valve No 6
Valve No 5 Valve No 4
Valve No 2 Valve No 7

8 When all the valves have been checked and
adjusted, refit the rocker cover using a new
gasket and secure with the retaining bolts.
Where applicable, remember to fit the ignition
shield brackets with the retaining bolts. Avoid
over-tightening the rocker cover bolts.
9 Refit the spark plugs, HT leads and ignition
shield.

5 Timing chain, tensioner and
sprockets - removal,
inspection and refitting

3
Removal
1 Disconnect the battery negative lead.
2 Refer to Chapter 1 and remove the fan belt.
3 Refer to Chapter 3 and remove the radiator.
4 Undo the bolts securing the fan to the water
pump spindle, and remove the fan.
5 On later models, it may be necessary to
remove the lower radiator mounting bracket
to gain the necessary clearance to allow
removal of the crankshaft pulley. To do this,
undo the two nuts and bolts, accessed from
underneath the wheel arch, securing the left-
hand engine mounting to the subframe.
Position a jack with interposed block of wood
beneath the engine/transmission and carefully
lift the jack until the engine/transmission is
raised slightly. Undo the nuts and through-
bolts securing the mounting bracket to the
transmission, and remove the bracket
assembly from the vehicle (see illustration).
6 Bend back the locking tab of the crankshaft
pulley locking washer under the crankshaft
pulley retaining bolt, prising it back with a cold
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5.5  Left-hand mounting bracket
attachment bolts (arrowed) on later

manual transmission models

4.5  Adjusting the valve clearances

Turning the engine will be
easier if the spark plugs are
removed first - see Chapter 1.

Turning the engine will be
easier if the spark plugs are
removed first - see Chapter 1.



chisel or screwdriver through the radiator
grille in the wing. Using a suitable socket or
spanner remove the bolt and locking washer.
This bolt is sometimes very difficult to shift,
and hitting the free end of the spanner with a
heavy hammer is often the only way to start it.
Engage top gear and apply the handbrake
hard to prevent the engine from turning.
Alternatively, remove the starter motor
(Chapter 5A) and lock the flywheel with a
screwdriver or similar tool engaged with the
ring gear teeth.
7 Once the bolt has been slackened, set the
engine at TDC for No 1 piston as described in
Section 3. 
8 Placing two large screwdrivers behind the
crankshaft pulley at 180º to each other,
carefully lever the pulley off. It is preferable to
use a proper pulley extractor if this is
available, but large screwdrivers or tyre levers
are quite suitable, providing care is taken not
to damage the pulley flange.
9 Remove the Woodruff key from the
crankshaft nose with a pair of pliers and store
it safely as it is a very small part and can easily
be mislaid.
10 Unscrew the bolts holding the timing
cover to the block. Note: Four of the bolts are
larger than the others and each bolt makes
use of a large flat washer as well as a spring
washer.
11 Take off the timing cover and gasket. If
fitted, detach the engine breather hose from
the cover.

12 With the timing cover removed, slide off
the oil thrower. Note: The concave side faces
forward.
13 Bend back the locking tab on the washer
under the camshaft retaining nut and unscrew
the nut, noting how the locking washer
locating tag fits in the camshaft sprocket
keyway (see illustration).
14 To remove the camshaft and crankshaft
sprockets complete with chain, ease each
sprocket forward a little at a time, levering
behind each one in turn with two large
screwdrivers at 180º to each other. If the
sprockets are locked solid, it will be
necessary to use a suitable puller. With both
sprockets removed, extract the Woodruff
keys from the crankshaft and camshaft with a
pair of pliers and store them safely. Note that

there may be a number of very thin packing
washers behind the crankshaft sprocket; if so
carefully remove them.
15 On later models, unscrew the timing chain
tensioner retaining bolt and remove the bolt
and tensioner. Note that there is a washer on
each side of the tensioner arm.

Inspection
16 Thoroughly clean all the components with
paraffin or a suitable solvent and dry
thoroughly. Pay particular attention to the
timing cover and the mating face on the
engine front plate, ensuring that all traces of
old gasket are removed. 
17 Examine the teeth on both the crankshaft
and camshaft sprockets for wear. Each tooth
forms an inverted “V” with the sprocket
periphery and, if worn, the side of each tooth
under tension will be slightly concave in shape
when compared with the other side of the
tooth. If any sign of wear is present the
sprockets must be renewed.
18 Examine the links of the chain for side
slackness and renew the chain if any
slackness is noticeable when compared with
a new chain. It is a sensible precaution to
renew the chain at about 60 000 miles, and at
a lesser mileage if the engine is dismantled for
a major overhaul. The actual rollers on a very
badly worn chain may be slightly grooved.
Cooper S type engines use duplex chains.
19 Also check the rubber tension rings in the
camshaft sprocket, where fitted. It is quite
likely that the rubber will have become hard
due to heat and oil contamination and it is
advisable to renew them as a matter of
course. The rings are simply prised out with a
screwdriver and new rings stretched over the
sprocket flanges and into the grooves (see
illustration). A spring-loaded rubber
tensioning pad may be fitted to the timing
cover on Cooper S type and later engines in
place of the tensioning rings. If the rubber pad
is grooved where it bears against the chain, it
should also be renewed.
20 It is advisable to renew the timing cover
oil seal at this stage. Drive out the old seal and
tap in the new one using the old seal to
spread the load. Ensure that the open side of
the seal faces inward, towards the chain.

Refitting
Note: Before reassembly begins check that
the original packing washers are in place on
the crankshaft nose. If new sprockets are
being fitted it may be necessary to fit
additional washers (see paragraph 25). These
washers ensure that the crankshaft sprocket
lines up correctly with the camshaft sprocket.
21 Refit the Woodruff keys in their respective
slots in the crankshaft and camshaft, and
ensure that they are fully seated. If their edges
are burred they must be cleaned with a fine
file.
22 Lay the two sprockets on a clean surface
so that the timing dots are adjacent to each
other. Slip the timing chain over them and pull
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5.19  Fitting a new tensioning ring to the
camshaft 

5.13  Timing sprocket and chain assembly - later type with tensioner arm

1 Camshaft sprocket
2 Crankshaft sprocket
3 Timing chain

4 Oil thrower
5 Lockwasher
6 Nut

7 Tensioner retaining
bolt

8 Tensioner



the sprockets back into mesh with the chain
so that the timing dots, although further apart
are still adjacent to each other (see
illustrations).
23 Check that the engine is still positioned at
TDC for No 1 piston (Section 3). In this
position the crankshaft Woodruff key should
be at the 12 o’clock position and the camshaft
Woodruff key should be at the 2 o’clock
position.
24 Fit the timing chain and sprocket assembly
onto the camshaft and crankshaft, keeping the
timing marks adjacent. If the camshaft and
crankshaft have been positioned accurately, it
will be found that the keyways on the
sprockets will match the position of the keys,
although it may be necessary to rotate the
camshaft a fraction to ensure accurate lining-
up of the camshaft sprocket.

25 Press the sprockets into position on the
crankshaft and camshaft as far as they will go.
Note: If new sprockets are being fitted they
should be checked for alignment before being
finally fitted to the engine. Place the sprockets
in position without the timing chain and place
the straight edge of a steel ruler from the side
of the camshaft gear teeth to the crankshaft
sprocket and measure the gap between the
steel rule and the sprocket (see illustration).
If a gap exists a suitable number of packing
washers must be placed on the crankshaft
nose to bring the crankshaft sprocket onto the
same plane as the camshaft sprocket. 
26 Fit the oil thrower to the crankshaft with
the concave side forward.
27 Fit the locking washer to the camshaft
sprocket with its locating tab in the sprocket
keyway.
28 Screw on the camshaft sprocket retaining
nut and tighten securely.
29 Bend up the locking tab of the locking
washer to hold the camshaft retaining nut
securely.
30 On engines with a separate timing chain
tensioner, refit the tensioner and retaining bolt
ensuring that there is a washer on each side
of the tensioner arm.
31 Generously oil the chain and sprockets.
32 Apply a bead of RTV sealant to each side
of the new gasket, on the lower half of the
gasket only. Place the gasket on the timing
cover then quickly position the timing cover
on the engine.

33 Screw in the timing cover retaining bolts
with the flat washer next to the cover flange
and under the spring washer. Tighten the
respective bolts to the specified torque.
34 Fit the crankshaft pulley to the nose of the
crankshaft, ensuring that the keyway engages
with the Woodruff key.
35 Fit the crankshaft retaining bolt locking
washer and screw in the crankshaft pulley
retaining bolt. Tighten to the specified torque
while using the same method to prevent
crankshaft rotation as was used for removal.
36 Where removed, refit the radiator lower
mounting bracket and secure the bracket to
the engine/transmission and subframe.
Remove the jack under the engine.
37 Refit the fan to the water pump spindle
and secure with the four bolts securely
tightened.
38 Refit the radiator as described in Chapter 3
and the fan belt as described in Chapter 1.
39 Refit the components removed when
setting the engine at TDC, then reconnect the
battery.

6 Rocker shaft assembly -
removal, inspection and
refitting

3
General information
1 The rocker shaft assembly is secured to the
top of the cylinder head by the cylinder head
inner studs and nuts. Although in theory it is
possible to undo the head nuts and remove the
rocker shaft assembly without removing the
head, in practice, this is not recommended.
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5.22a  Timing dots on sprockets aligned
with chain fitted

5.22b  Timing mark locations relative to keyways

1 Timing dot on camshaft sprocket 2 Timing dot on crankshaft sprocket

5.25  Timing sprocket alignment - 
double row type shown

1 Camshaft sprocket
2 Woodruff key
3 Straight edge

4 Crankshaft
sprocket

5 Inset: shims

Note that with single row type, it is
important to align the sides of the teeth and
not the raised hub of the sprocket



Once the nuts have been removed, the head
gasket will be disturbed, and the gasket will
almost certainly leak or blow after refitting. For
this reason, removal of the rocker shaft
assembly cannot be done without removing
the cylinder head and renewing the head
gasket.

Removal
2 Remove the cylinder head as described in
Section 7 or 8 as applicable.
3 To dismantle the rocker shaft assembly,
release the rocker shaft locating screw,
remove the split pins, flat washers, and spring
washers from each end of the shaft and slide
from the shaft the pedestals, rocker arms, and
rocker spacing springs (see illustration).
Keep all the components in order and make a
note of each component’s correct fitted
position and orientation as it is removed, to
ensure it is fitted correctly on reassembly.

Inspection
4 Check the rocker arms for wear of the
rocker bushes, for wear at the rocker arm face
which bears on the valve stem, and for wear
of the adjusting ball-ended screws. Wear in
the rocker arm bush can be checked by
gripping the rocker arm tip and holding the
rocker arm in place on the shaft, noting if
there is any lateral rocker arm shake. If shake
is present, and the arm is very loose on the
shaft, remedial action must be taken. Pressed
steel valve rockers cannot be renovated by
renewal of the rocker arm bush. It is
necessary to fit new rocker arms. Forged
rocker arms which have worn bushes may be
taken to a Rover dealer or engine
reconditioning specialist to have the old bush
drawn out and a new bush fitted. Forged
rockers and pressed steel rockers are
interchangeable in sets of eight, but, where
one or two pressed steel rockers only require
renewal, it is not advised to replace them with
the forged type.
5 Check the tip of the rocker arm where it
bears on the valve head for cracking or
serious wear on the case hardening. If none is
present re-use the rocker arm. Check the
lower half of the ball on the end of the rocker
arm adjusting screw. On high performance
mini engines, wear on the ball and top of the

pushrod is easily noted by the unworn “pip”
which fits in the small central oil hole on the
ball. The larger this “pip” the more wear has
taken place to both the ball and the pushrod.
Check the pushrods for straightness by rolling
them on the bench. Renew any that are bent.

Refitting
6 To reassemble the rocker shaft fit the split
pin, flat washer and spring washer at the rear
end of the shaft and then slide on the rocker
arms, rocker shaft pedestals, and spacing
springs in the same order in which they were
removed.
7 With the front pedestal in position, screw in
the rocker shaft locating screws and slip the
locating plate into position. Finally, fit to the
front of the shaft the spring washer, plain
washer, and split pin, in that order.
8 Refit the cylinder head as described in
Section 7 or 8.

7 Cylinder head (carburettor
engines) - removal and
refitting

3
Note: If working on a pre-1990 engine fitted
with emission control equipment, it will be
necessary to first remove the diverter valve, air
pump and associated hoses before
proceeding with the removal sequence.
Detailed removal procedures for these
components will be found in Chapter 4C.

Removal
1 Disconnect the battery negative lead. For
improved working clearance, remove the
bonnet as described in Chapter 11.
2 Drain the cooling system as described in
Chapter 1.
3 Slacken the clips securing the radiator top
hose and remove the hose.
4 On models fitted with an ignition shield over
the front of the engine, release the three
retaining lugs and lift off the shield.
5 Make a note of the electrical connections at
the ignition coil and disconnect them. Now
undo and remove the nut securing the coil
bracket to the cylinder head and lift away the
coil.
6 Undo and remove the nuts or bolts securing

the radiator upper support bracket to the
thermostat housing and radiator. Remove the
bracket.
7 Refer to Chapter 4A and remove the air
cleaner assembly and carburettor(s). 
8 Undo and remove the retaining nuts and
bolts, and lift off the clamps securing the
exhaust front pipe to the manifold. On Cooper
S models, undo and remove the nuts and flat
washers securing the inlet and exhaust
manifolds to the cylinder head. Lift off the inlet
manifold, ease the exhaust manifold back off
the cylinder head studs and tie it securely in
this position.
9 Slacken the water pump-to-cylinder head
bypass hose retaining clips.
10 Slacken the securing clip and remove the
heater hose from the heater valve on the
cylinder head. Now disconnect the control
cable from the valve.
11 Make a note of their positions and then
remove the HT leads from the spark plugs.
12 Detach the temperature gauge electrical
lead from the sender unit.
13 Undo the two rocker cover retaining bolts.
Lift out the bolts along with the ignition shield
brackets and lift the rocker cover and gasket
away. Collect the rocker cover retaining bolt
dished washers from the top of the two rubber
seals.
14 Slacken the four rocker pedestal nuts and
the nine main cylinder head nuts, half a turn at
a time, in the reverse sequence to that shown
(see illustration 7.31). On some 1275 cc
engines an additional nut and bolt are located
at the front and rear of the cylinder head, and
these must be released first. When the tension
is released from all the nuts, they may then be
removed, one at a time, from their studs.
15 Recover the pedestal plate (where fitted)
the lift off the rocker shaft assembly complete
and place it to one side (see illustrations). 
16 Lift out the pushrods, keeping them in
order according to their respective valves
(see illustration).
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6.3  Rocker shaft components dismantled
for inspection

7.15a  Recover the pedestal plate
(where fitted) . . .

7.15b  . . .  then lift off the rocker shaft
assembly

The easiest way to keep the
pushrods in order is to push
them through a sheet of
thick paper or thin card, in

the correct sequence, then number
them 1 to 8. 



17 The cylinder head can now be removed
by lifting upwards. If the head is jammed, try
to rock it to break the seal. Under no
circumstances try to prise it apart from the
block with a screwdriver or cold chisel, as
damage may be done to the faces of the head
or block. If other methods fail to work, strike
the head sharply with a plastic or wooden
headed hammer, or with a metal hammer with
an interposed piece of wood to cushion the
blows. Under no circumstances must you hit
the head directly with a metal hammer, as this
may cause the iron casting to fracture.
Several sharp taps with the hammer, at the
same time pulling upwards, should free the
head. Lift the head off squarely and place it on
one side. 
18 If the cylinder head is to be dismantled for
overhaul, refer to Part B of this Chapter. Refer
to Section 6 if the rocker shaft assembly is to
be dismantled.

Preparation for refitting
19 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Use a metal or hard plastic
scraper to remove all traces of gasket and
carbon; also clean the piston crowns. Take
particular care during the cleaning operations,
as the mating faces and piston crowns can be

easily scored. Also, make sure that the carbon
is not allowed to enter the oil and water
passages - this is particularly important for the
lubrication system, as carbon could block the
oil supply to the engine’s components. Using
adhesive tape and paper, seal the water and
oil holes in the cylinder block. To prevent
carbon entering the gap between the pistons
and bores, smear a little grease in the gap.
After cleaning each piston, use a small brush
to remove all traces of grease and carbon
from the gap, then wipe away the remainder
with a clean rag. Clean all the pistons in the
same way.
20 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal.
21 If warpage of the cylinder head gasket
surface is suspected, use a straight-edge to
check it for distortion. Refer to Part B of this
Chapter if necessary.
22 Check the condition of the cylinder head
studs and nuts, and particularly their threads.
Wash the nuts in a suitable solvent and wipe
clean the studs. Check each for any sign of
visible wear or damage, renewing any if
necessary.

Refitting
23 After checking that both the cylinder block
and cylinder head mating faces are perfectly
clean, generously lubricate each cylinder with
engine oil.
24 Always use a new cylinder head gasket as
the old gasket will be compressed and not
capable of giving a good seal. It is also easier
at this stage to refit the small bypass hose
from the water pump to the cylinder head.
25 The cylinder head gasket is marked
“FRONT” and “TOP” and should be fitted in
position according to the markings (see
illustrations).
26 With the gasket in position carefully lower
the cylinder head onto the cylinder block.
Make sure that the bypass hose engages with
the pipe stub on the cylinder head as the head
is lowered into place.
27 Fit the cylinder head nuts and washers
finger tight to the five cylinder head holding-
down studs, which remain outside the rocker
cover.
28 Fit the pushrods in the same order in
which they were removed. Ensure that they
locate properly in the stems of the tappets,
and lubricate the pushrod ends before fitting.
29 The rocker shaft assembly can now be
lowered over its eight locating studs. Take
care that the rocker arms are the right way
round. Lubricate the ball ends of the tappet
adjusting screws and insert them in the
pushrod cups. Note: Failure to place the ball
ends in the cups can result in them seating on
the edge of a pushrod or outside it when the
head and rocker assembly is pulled down
tight.
30 Fit the four rocker pedestal nuts and
washers, and then the four cylinder head stud
nuts and washers, which also serve to hold
down the rocker pedestals. Pull the nuts down
evenly, but without tightening them right up.
31 When all is in position, the nine cylinder
head nuts and the four rocker pedestal nuts
can be tightened down in the order shown
(see illustration). Turn the nuts a quarter of a
turn at a time and tighten to the specified
torque
Note: On 1275 cc engines having an
additional nut and bolt, these should be
tightened last.
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7.16  Remove the pushrods, keeping them
in order

7.25a  The cylinder head gasket is marked
FRONT . . .

7.25b  . . . and TOP

7.31  Cylinder head nut tightening sequence

A and B indicate additional bolt and nut on some 1275 cc engines. Reverse this order for slackening



32 Reconnect the wire to the temperature
gauge sender unit.
33 Refit the heater hose to the heater valve
then tighten the heater hose and the bypass
hose retaining clips.
34 Refer to Chapter 4C and reconnect the
exhaust front pipe and, on Cooper S models,
the inlet and exhaust manifolds.
35 Refit the radiator upper support bracket.
36 Refit the ignition coil and bracket and
reconnect the wiring.
37 Refit and secure the radiator top hose.
38 Refer to Chapter 4A and refit the
carburettor(s).
39 Refer to Section 4 and adjust the valve
clearances then refit the rocker cover, HT
leads and associated components.
40 Reconnect the battery then refill the
cooling system as described in Chapter 1. If
removed, refit the bonnet, referring to
Chapter 11 if necessary.

8 Cylinder head (fuel injection
engines) - removal and
refitting

3
Note: Observe the precautions in Section 1 of
Chapter 4B before working on any component
in the fuel system.

Removal
1 Disconnect the battery negative lead. For
improved working clearance, remove the
bonnet as described in Chapter 11.
2 Drain the cooling system as described in
Chapter 1.
3 Release the fasteners and remove the
ignition cover from the front of the engine.
4 Refer to Chapter 4B and remove the air
cleaner assembly. 
5 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”).
6 Working from underneath the car, slacken
and remove the single bolt securing the
exhaust front pipe to its mounting bracket on
the transmission. Undo the three nuts
securing the front pipe to the manifold, then
disconnect it and recover the gasket.
7 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.
8 Lower the car to the ground.
9 Undo the bolt and remove the retaining clip
securing the injector housing fuel pipes to the
bulkhead.
10 Bearing in mind the information contained
in Chapter 4B, Section 6 on depressurising
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 Release the retaining clips and 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.
12 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.
13 On automatic transmission models,
disconnect the governor control rod from the
throttle body linkage.
14 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.
15 Undo the union bolt securing the brake
servo vacuum hose to the inlet manifold, and
recover the hose union sealing washers.
16 Slacken the retaining clips and disconnect
the coolant hoses from the left-hand side of
the inlet manifold.
17 Slacken the clips securing the radiator top
hose to the thermostat housing and radiator,
and remove the hose.
18 Undo the radiator upper mounting bracket
retaining bolts, and remove the bracket from
the side of the cylinder head and radiator.
19 Release the retaining clip(s), and
disconnect the two vacuum/breather hoses
from the left-hand end of the cylinder head,
and the single hose from the right-hand end of
the head (see illustrations).

20 Undo the nut securing the ignition coil to
the front of the cylinder head, then release the
coil from its mounting stud and position it
clear of the cylinder head (see illustration).
21 Make a note of the correct fitted positions
of the HT leads, and disconnect them from
the spark plugs.
22 Remove the cylinder head assembly as
described in paragraphs 13 to 18 of Section 7,
noting that it will be necessary to disconnect
the wiring connectors from the PTC heater
and coolant temperature sensor (situated on
the underside of the inlet manifold) as they
become accessible.

Preparation for refitting
23 Refer to Section 7, paragraphs 19 to 22.

Refitting
24 Refit the cylinder head as described in
Section 7, not forgetting to reconnect the PTC
heater and coolant temperature sensor wiring
connectors as the head assembly is lowered
into position on the cylinder block.
25 The remainder of the refitting process is a
direct reversal of the removal procedure,
noting the following points:
a) Ensure that all pipes/hoses are correctly

reconnected, and (where necessary) are
securely held in position by their retaining
clips.

c) Tighten all nuts and bolts to the specified
torque setting (where given).

d) Position a sealing washer on either side of
the brake servo vacuum hose union, and
tighten the union bolt securely.

e) Refill the cooling system as described in
Chapter 1

f) On completion, reconnect the battery,
and adjust the accelerator cable as
described In Chapter 4B.

9 Crankshaft oil seals -
renewal 3

Front (timing cover) oil seal
1 Remove the timing cover as described in
Section 5, paragraphs 1 to 6 and 8 to 11.
2 Thoroughly clean the timing cover with
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8.19a  Disconnect the two vacuum/
breather hoses from the left-hand end of

the cylinder head . . .

8.19b  . . . and the single hose from the
right-hand end

8.20  Remove the nut and release the
ignition coil bracket



paraffin or a suitable solvent and dry
thoroughly. Pay particular attention to the
mating faces of the cover and the engine front
plate, ensuring that all traces of old gasket are
removed.
3 Drive out the old seal and tap in the new
one using the old seal to spread the load.
Ensure that the open side of the seal faces
inward, towards the timing chain (see
illustration).
4 Refit the timing cover as described in
Section 5, paragraphs 32 to 39.

Rear (primary gear) oil seal -
manual transmission models
Note: The majority of clutch faults
experienced on Mini power units are caused
by oil contamination of the clutch friction
linings due to the failure of the primary gear oil
seal. It is therefore recommended that the seal
is renewed whenever problems of this nature
are encountered. Note that Rover special tools
18G1068B and 18G1043 will be required for
this operation.
5 Remove the flywheel and clutch assembly
as described in Chapter 6.
6 The primary gear complete with oil seal can
now be withdrawn from the crankshaft and
flywheel housing as described below.
7 Lift off the C-shaped thrustwasher and
backing ring that retain the primary gear in
position.
8 Now screw in the threaded centre bolt of
special tool 18G1068B until the base of the
tool abuts the oil seal. Pull the primary gear
outwards as far as it will go and slide the two
collets of 18G1068B between the groove at
the rear of the primary gear splines and the
base of the tool body.
9 Now slowly unscrew the threaded centre
bolt of the tool while holding the tool body.
This will cause the primary gear to be
withdrawn from the flywheel housing, bringing
the oil seal with it.
10 When the primary gear and oil seal are
clear of the housing, lift them off the end of
the crankshaft, remove the tool and slide the
oil seal off the primary gear.
11 To fit a new oil seal first slide the primary
gear onto the crankshaft and secure with the
C-shaped washer and backing ring.
12 To avoid damage to the oil seal as it is
fitted, place the protective sleeve, special tool
18G1043, over the primary gear, or if this tool
is not available cover the primary gear splines
and the stepped shoulder with masking tape.
13 Lubricate the lip of the oil seal, and very
carefully slide it over the primary gear and into
position against the flywheel housing. The
open part of the seal must be facing towards
the engine.
14 Screw on the threaded centre bolt of
special tool 18G1068B and, when the body of
the tool contacts the seal, fully tighten the
centre bolt, thus forcing the seal squarely into
the housing. Remove the tool when the face
of the seal is flush with the housing.
15 The flywheel and clutch assembly can
now be refitted as described in Chapter 6.

Rear (torque converter output
gear) oil seal - automatic
transmission models
Note: Rover special tools 18G1068B and
18G1098 should ideally be obtained for this
operation.
16 Remove the torque converter as
described in Section 11.
17 Note the fitted depth of the oil seal in the
converter housing so that the new seal may
be fitted in the same position.
18 Using a hooked instrument, or alternatively
Rover special tool 18G1087, extract the oil
seal from the converter housing.
19 To protect the lips of the new seal as it is
fitted, wrap adhesive tape around the
converter output gear splines or preferably
use Rover special tool 18G1098.
20 Using a suitable length of tubing or
preferably Rover special tool 18G1068B, install
the oil seal into the housing to the same
position as noted during removal. Note that if
the seal is not positioned correctly it may cover
an important oil drain hole in the housing.
21 The torque converter can now be refitted
as described in Section 11.

10 Flywheel (manual
transmission models) -
removal and refitting

3
The flywheel on all manual transmission

models is removed complete with the clutch
assembly, the components then being
separated after removal. Full details of clutch
and flywheel removal and refitting are
contained in Chapter 6.

11 Torque converter (automatic
transmission models) -
removal and refitting

3
Removal
Note: Rover special tool special tool 18G1086
will be required to release the torque
converter from the crankshaft.
1 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”).

2 Disconnect the battery negative lead. If
greater working clearance is required, remove
the bonnet as described in Chapter 11.
3 Remove the front grille as described in
Chapter 11.
4 Detach the heater air duct from the air inlet
under the right-hand front wing. Remove the
air inlet from the inner wing panel.
5 Remove the starter motor as described in
Chapter 5A.
6 On fuel injection models carry out the
following:
a) Remove the air cleaner assembly, the

engine management ECU and the
crankshaft sensor as described in Chapter
4B.

b) Disconnect the oil separator breather
hose from the right-hand end of the
cylinder head, then undo the two bolts
securing the separator to the torque
converter housing. Remove the separator
and hose assembly from the engine,
along with its gasket.

c) Slacken and remove the screw, situated
just to the right of the brake servo unit,
securing the earth leads to the bulkhead.

d) Undo the bolts securing the wiring
harness retaining clip and starter motor
lead brackets to the converter housing,
then position the wiring clear of the
engine.

7 On early models, undo and remove the
screws securing the starter solenoid to the
inner wing panel. Lift off the solenoid and
position it out of the way. 
8 If the ignition coil is mounted on the flywheel
housing, or on a bracket secured to one of the
cylinder head studs, remove the coil and
mounting bracket and position it well clear.
9 On later Mini 850 and 1000 models, remove
the horn and place it to one side.
10 Undo and remove the two bolts securing
the engine tie-bar and bracket to the side of
the cylinder block. Note that on later models
one of the bolts also retains the engine earth
strap.
11 Undo and remove the nuts and/or bolts
securing the radiator upper support bracket to
the radiator and thermostat housing.
Withdraw the bracket. Note: It is not
necessary to remove the support bracket if a
large clearance exists between the radiator
and left-hand inner wing panel, as is the case
on later Mini 850 and 1000 models. 
12 Place a jack beneath the torque converter
housing end of the transmission casing and
just take the weight of the power unit. Use a
block of wood interposed between the casing
and the jack to spread the load.
13 From beneath the car undo and remove
the two nuts and bolts securing the right-hand
engine mounting to the subframe side
members. The best way to do this is to
engage the help of an assistant to hold the
bolts from above while the nuts are undone
from below. The bolt heads are tucked away
beneath the converter housing and can only
be reached with a small open-ended spanner.
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9.3  Timing cover oil seal must be fitted
with the open side towards the chain



14 Having released the mounting, jack up the
power unit sufficiently to enable the nine bolts
securing the converter housing cover to be
removed. Note that on early models one of
the front bolts also retains the engine earth
strap. On all models the rear bolts are quite
inaccessible, requiring a good deal of
patience and a short spanner.
15 When all the bolts are undone, lift off the
converter housing cover.
16 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.
17 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 and withdraw the
driving collar. Use a 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.
18 Rotate the crankshaft until the timing
marks on the converter periphery are at
approximately the 3 o’clock position.
19 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.

Refitting
20 Set the engine with No 1 piston at TDC on
compression as described in Section 3.
21 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.
22 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 specified torque then
knock back the lockwasher.
23 The remainder of refitting is the reverse
sequence to removal.

12 Engine/transmission
mountings - renewal 3

General information
1 The engine/transmission is supported on
two rubber mountings which are in turn bolted
to the sides of the front subframe. One
mounting is located under the radiator (left-

hand mounting), and the other at the base of
the flywheel or torque converter housing cover,
to which it is attached (right-hand mounting).
Fore-and-aft movement of the power unit is
controlled by a tie-bar, one end of which is
attached to the engine, and the other to a
bracket on the bulkhead. Rubber bushes are
used at each end to absorb vibration. On later
models an additional lower tie-bar is used, one
end of which is bolted to the subframe and the
other to a bracket on the transmission. A point
worth noting is that the engine tie-bar rubber
bushes are prone to wear and this is usually
noticed as severe judder as the clutch is
engaged on manual transmission models, or
excessive movement of the complete power
unit when accelerating and decelerating.

Right-hand mounting renewal
2 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”).
3 Disconnect the battery negative lead. If
greater working clearance is required, remove
the bonnet as described in Chapter 11.
4 Remove the front grille, referring to Chap-
ter 11 if necessary.
5 Detach the heater air duct from the air inlet
under the right-hand front wing. Remove the
air inlet from the inner wing panel.
6 Remove the starter motor as described in
Chapter 5A.
7 On fuel injection models carry out the
following:
a) Remove the air cleaner assembly, the

engine management ECU and the
crankshaft sensor as described in Chapter
4B.

b) Disconnect the oil separator breather
hose from the right-hand end of the
cylinder head, then undo the two bolts
securing the separator to the
flywheel/torque converter housing.
Remove the separator and hose assembly
from the engine, along with its gasket.

c) Slacken and remove the screw, situated
just to the right of the brake servo unit,
securing the earth leads to the bulkhead.

d) Undo the bolts securing the wiring
harness retaining clip and starter motor
lead brackets to the flywheel/converter
housing, then position the wiring clear of
the engine.

8 On early models, undo and remove the
screws securing the starter solenoid to the
inner wing panel. Lift off the solenoid and
position it out of the way. 
9 If the ignition coil is mounted on the
flywheel/converter housing, or on a bracket
secured to one of the cylinder head studs,
remove the coil and mounting bracket and
position it well clear.
10 On manual transmission models, detach
the clutch slave cylinder mounting plate from
the flywheel housing, taking care to retain the
spacer. Withdraw the cylinder from the
pushrod and place the cylinder and mounting
plate to one side.
11 On later Mini 850 and 1000 models,
remove the horn and place it to one side.
12 Undo and remove the two bolts securing
the engine tie-bar and bracket to the side of
the cylinder block. Note that on later models
one of the bolts also retains the engine earth
strap.
13 Undo and remove the nuts and/or bolts
securing the radiator upper support bracket to
the radiator and thermostat housing.
Withdraw the bracket. Note: It is not
necessary to remove the support bracket if a
large clearance exists between the radiator
and left-hand inner wing panel, as is the case
on later Mini 850 and 1000 models. 
14 Place a jack beneath the flywheel/torque
converter housing end of the transmission
casing and just take the weight of the power
unit. Use a block of wood interposed between
the casing and the jack to spread the load.
15 From beneath the car undo and remove
the two nuts and bolts securing the right-hand
engine mounting to the subframe side
members (see illustration). The best way to
do this is to engage the help of an assistant to
hold the bolts from above while the nuts are
undone from below. The bolt heads are
tucked away and can only be reached with a
small open-ended spanner.
16 Having released the mounting, jack up the
power unit sufficiently to enable the nine bolts
securing the flywheel/converter housing cover
to be removed. Note that on early models one
of the front bolts also retains the engine earth
strap. On all models the rear bolts are quite
inaccessible, requiring a good deal of
patience and a short spanner.
17 When all the bolts are undone, lift off the
flywheel/converter housing cover.
18 With the cover removed, undo the bolts
securing the engine mounting and lift off the
mounting.
19 Refitting is the reverse sequence to
removal.

Left-hand mounting renewal
20 Remove the radiator as described in
Chapter 3.
21 Position a jack beneath the left-hand side
of the transmission casing, and, using a block
of wood to spread the load, just take the
weight of the power unit.
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12.15  Right-hand engine mounting-to-
subframe retaining nuts



22 Undo and remove the two nuts, bolt and
spring washers securing the mounting to the
subframe.
23 Raise the jack slightly and remove the
bolts securing the mounting to the bracket on
the transmission casing. The engine mounting
can now be withdrawn.
24 Refitting is the reverse sequence to
removal.

Upper tie-bar and bushes renewal
25 Undo and remove the two bolts securing
the tie-bar and mounting bracket to the right-
hand side of the engine (see illustration).
Move the tie-bar sideways and recover any
spacing washers that may be fitted.
26 If the tie-bar is secured to its mounting
bracket on the bulkhead by a through-bolt
and locknut, remove the locknut and bolt and
lift away the tie-bar.
27 If the tie-bar is secured by a stud with
nuts and spring washers at each end, undo

and remove the nuts and spring washers, then
slacken the four nuts securing the clutch and
brake master cylinder to the bulkhead. When
sufficient clearance exists, lift up the tie-bar
upper mounting bracket over the tie-bar stud,
and withdraw the tie-bar.
28 With the tie-bar removed, slide out the
rubber bushes and spacers and, if there is any
sign of swelling or deterioration of the rubber
whatsoever, renew the bushes.
29 Refitting is the reverse sequence to
removal.

Lower tie-bar and bushes
renewal
30 The lower tie-bar fitted to later models
may be mounted in one of two positions;
either bolted to a bracket on the left-hand side
of the transmission at one end and to the rear
of the subframe at the other, or bolted to a
bracket on the right-hand side of the
transmission at one end and to the front of the

subframe at the other. The renewal procedure
is the same for both types (see illustration).
31 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”). 
32 Undo and remove the bolts securing the
tie-bar to the transmission bracket and
subframe, and withdraw the tie-bar.
33 To remove the bushes it will be necessary
to draw them out using a tube of suitable
diameter, a long bolt and nut, and packing
washers. The new bushes are refitted in the
same way but lubricate them with liquid
detergent before fitting.
34 Refitting is the reverse sequence to
removal.

13 Distributor driveshaft -
removal and refitting 1

Removal
1 Set the engine with No 1 cylinder at TDC on
compression as described in Section 3.
2 Remove the distributor as described in
Chapter 5B.
3 Where a distributor base housing is fitted to
the cylinder block, unscrew the single retaining
bolt and lockwasher and remove the housing.
4 Look down into the distributor aperture and
observe the position of the slot in the
distributor driveshaft. With No 1 piston at
TDC, the slot should be positioned as shown
according to engine type (carburettor engines
or fuel injection engines) (see illustrations).
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12.30  Lower engine tie-bar attachments12.25  Removing the engine upper tie-bar
from the cylinder block

13.4a  Distributor driveshaft components and fitting details -
carburettor engines

Inset A shows the position of the slot ready for fitting
Inset B shows the shaft correctly installed

1 Driveshaft
2 Housing
3 Retaining screw

4 5⁄16 in UNF bolt (for removal
and refitting of driveshaft)

13.4b  Distributor driveshaft fitting details - fuel-injection models

A Drive slot position prior to engagement with skew gear
B Correct drive slot position with shaft correctly installed



There is a degree of conflicting information
from the manufacturer as to the correct
position of this slot on later engines. As a
general rule, when refitting the driveshaft, set
the slot in the same position it was in prior to
removal. If there is any doubt about the
original position, set it as shown in the
illustrations when refitting.
5 Screw into the end of the distributor
driveshaft a 5⁄16 in UNF bolt. A tappet cover bolt
(where fitted) is ideal for this purpose. The
driveshaft can then be lifted out, the shaft
being turned slightly in the process to free the
shaft skew gear from the camshaft skew gear
(see illustration).

Refitting
6 With the engine still positioned with No1
piston at TDC, hold the driveshaft so that its
slot is in the correct position for refitting as
shown in the accompanying illustrations, ie so
that its larger segment is uppermost (offset
slot towards the bottom). Engage the
driveshaft gear with the camshaft skew gear,
and push the drive fully into position. As the
gear engages, the driveshaft will rotate anti-
clockwise to the final, correct fitted position. If
necessary, withdraw the driveshaft again and
adjust its position as necessary until this is so.
7 Remove the bolt from the driveshaft.

8 Where applicable, refit the distributor base
housing using a new O-ring and lock it in
position with the single bolt and lockwasher.
9 The distributor can now be refitted as
described in Chapter 5B.

14 Oil pressure relief valve -
removal, inspection and
refitting

1
Removal
1 To prevent excessive oil pressure - for
example when the engine is cold - an oil
pressure relief valve is built into the right-hand
side of the engine just below the oil delivery
pipe union.
2 The relief valve is identified externally by a
large domed hexagon nut. To remove the unit
unscrew the nut and remove it, complete with
the two fibre or copper sealing washers. The
relief spring and the relief spring cup can then
be easily extracted (see illustration).

Inspection
3 In position, the metal cup fits over the
opposite end of the relief valve spring resting
in the dome of the hexagon nut, and bears
against a machining in the block. When the oil

pressure exceeds the specified pressure the
cup is forced off its seat and the oil returns,
via a drilling, directly to the sump.
4 Check the tension of the spring by
measuring its free length. If it is shorter than
the length shown in the Specifications it
should be renewed. Check the condition of
the cup checking carefully for wear ridges
which would prevent the cup seating
effectively. Renew the cup if its condition is
suspect.

Refitting
5 Refitting is the reverse sequence to
removal.

15 Oil filter housing and delivery
pipe - removal and refitting 1

Removal
1 Drain the engine/transmission oil and
remove the oil filter as described in Chapter 1.
2 On manual transmission models, Unscrew
the banjo union bolt securing the delivery pipe
to the cylinder block. Note that on later 1275 cc
engines a tube nut and olive type fitting is used
instead of the banjo union. At the other end of
the pipe unscrew the nut securing the pipe to
the oil filter housing (see illustrations). Lift
away the pipe and collect the two copper
washers at the banjo union, or the rubber seals
at the tube nut connections, according to type.
be prepared for oil spillage.
3 On manual transmission models, unscrew
the two nuts and slide the oil filter housing off
the cylinder block studs. Recover the gasket.
4 On automatic transmission models, undo
the two bolts and remove the filter housing
from the top of the transmission casing
flange. Recover the gasket.
5 Thoroughly clean the components and
remove all traces of gasket from the mating
surfaces.
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15.2a  Oil feed pipe banjo union at the
engine . . .

15.2b  . . . and pipe nut attachment at the
filter housing

13.5  Using a 5⁄16 in UNF bolt to remove the distributor driveshaft 14.2  Removing the oil pressure relief valve



6 If oil leakage from the pipe unions on later
1275 cc (12A) engines has been experienced,
a modified pipe and tube nut assembly is
available. Consult a Rover dealer for further
information on this modification. 

Refitting
7 Refitting is the reverse sequence to
removal, bearing in mind the following points:
a) Use a new filter housing gasket and new

copper washers at the banjo union.
b) When refitting the delivery pipe with banjo

union fitting, engage the threads of the
union nut at the filter housing first, then fit
the banjo union with a copper washer on
each side of the union head. Tighten the
fittings securely.

16 Oil cooler - removal and
refitting 1

Removal
1 Disconnect the battery negative lead.
2 Remove the front grille as described in
Chapter 11.
3 Place a suitable container below the oil
cooler. On Cooper S models, unscrew the two
hose unions from the top of the oil cooler and
move the hoses clear. On 1990-on 1275 cc
engines, unscrew the banjo union bolt on the
top of the oil cooler and recover the two

sealing washers. On all models, cover the
disconnected unions with tape to prevent
entry of dust and dirt.
4 Unscrew the mounting bolts and withdraw
the oil cooler. On 1990-on 1275 cc engines,
unscrew the lower banjo union bolt when
sufficient clearance exists and recover the two
sealing washers.

Refitting
5 Refitting is a reversal of removal, but top-up
the engine oil level as necessary (see “Weekly
Checks”).
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