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Specifications
Front suspension

Type:
Rubber cone suspension

Hydrolastic suspension

Rear suspension

Type:
Rubber cone suspension
Hydrolastic suspension

Steering
Type
Turns lock-to-lock
Tie-rod balljoints centre-to-centre setting dimension
Lubricant capacity (see text):
Early models
Later models
Lubricant type (see text):
Early models
Later models

Independent by rubber cone springs and unequal length upper and
lower suspension arms

Independent by interconnected Hydrolastic displacers and unequal
length upper and lower suspension arms

Independent by rubber cone springs and trailing radius arms
Independent by interconnected Hydrolastic displacers, trailing radius
arms and coil hold-down springs

Rack-and-pinion
2.7

0.2 litre
0.1 litre

Gear all, viscosity SAE 90EP
Semi fluid grease
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10-2 Suspension and steering

Wheel alignment and steering angles

Front wheel:
Toe setting
Castor angle

Camberangle ........... .. ... .. ......
Swivel hub inclination ..................
Trim height (models with Hydrolastic suspension) ...............

Rear wheel:
Toe setting

Camberangle ........... .. ... ... ....

Roadwheels

Wheel size:
Steel wheels:

Standardwheels . ...................
“Denovo”wheels . ...................

Alloy wheels

Tyres
Tyre size

Tyre pressures
Torque wrench settings

Front suspension
Driveshaft retaining nut:
Drum brake models
Disc brake models:

With multiple split pin holes in driveshaft

With single split pin hole in driveshaft . . . .

Swivel hub balljoint domed nut
Swivel hub balljoint to suspension arm
Tie-rod to subframe
Tie-rod to suspension arm

Upper suspension arm pivot shaftnut ... ....
Lower suspension arm pivot boltnut .. ......

Rear suspension
Rear hub retaining nut

Radius arm pivot shaftnut ................

Steering

Steering column lower clamp pinch-bolt .. ...

Steering column upper clamp
Steering rack U-bolts

Tie-rod balljointnut . . ....................

Steering wheel nut

Steering rack tie-rod ball housing collar . . . . ..

Roadwheels
Roadwheel nuts

1.58 mm toe-out

30 + 1° positive

2° + 1° positive

9° 30’

343.0 mm + 9.5 mm

3.17 mm toe-in
0.5° to 2.5° positive

80.0 x 310.0 mm

3.5B x 10, 4.53 x 10 or 4.5J x 12 according to model

5J x 10 or 4.5J x 12 according to model

5.20 x 10, 145SR x 10, 145/70SR x 12, 165/70HR x 10 or

155/65SF x 310 (“Denovo”) according to model

See “Weekly Checks”

Nm

207

102

................... 63

Ibf ft

60

150

188 to 200
75

40

22

19

53

33

60
53

12
14
11
22
35
38

45

1 General information

The front and rear suspension assemblies
and associated components are mounted on
subframes which are bolted to the underside
of the bodyshell. The subframes are of welded
all-steel construction, the front subframe also
providing mounting points for the
engine/transmission assembly.

The front suspension on all Mini models is
of the independent type, each side consisting
of an upper and lower suspension arm. The
lower arm is supported in rubber bushes at its
inner end, while the inner end of the upper

arm pivots on two caged needle roller
bearings. The outer ends of the two
suspension arms are bolted to the tapered
shanks of the swivel hub balljoints. Fore-and-
aft movement of each front suspension
assembly is controlled by a tie-bar bolted at
one end to the lower suspension arm and
mounted at the other end, via rubber bushes,
to the subframe. The swivel hubs contain
tapered roller or ball bearings which support
the outer ends of the driveshafts, and also
provide mounting points for the drum brake
backplate or disc brake calipers. Suspension
and steering movement of the swivel hubs is
catered for by adjustable balljoints.

The rear suspension on all models is also
independent by means of two trailing radius

arms. The forward end of each radius arm
contains a needle roller bearing and bronze
bush, which allows the arm to pivot on a shaft
bolted to the subframe. The brake backplate
is bolted to the rear end of each radius arm,
as is the stub axle which carries the rear
wheel hub and bearings.

While all Mini models share the same
suspension component layout, two different
types of springing and damping have been
employed. All models are now equipped with
dry suspension, whereby a rubber cone
spring and telescopic shock absorber are
fitted to the suspension assembly at each
wheel. Early Clubman and 1275GT models
were equipped with Hydrolastic suspension,
whereby a displacer unit which combines the
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actions of both spring and shock absorber is
fitted to each suspension assembly, in place
of the rubber cone. The displacer units are
interconnected front-to-rear on each side of
the vehicle and are filled with a water-based,
non-corrosive fluid under pressure. The
principles of operation of the hydrolastic
suspension system are described in detail in
Section 2.

The steering gear is of the conventional
rack-and-pinion type with tie-rods connected
to the swivel hub steering arms by tie-rod
outer balljoints. Further balljoints on the inner
ends of the tie-rods are screwed into the rack.
The upper splined end of the helically toothed
pinion protrudes from the rack housing and
engages with the splined end of the steering
column. The pinion spline is grooved and the
steering column is held to the pinion by a
clamp bolt which partially rests in the pinion
groove.

2 Hydrolastic suspension
system - principles of
operation

Component layout

The Hydrolastic suspension system
consists of a Hydrolastic unit (known as a
displacer) fitted to the suspension assembly
at each wheel, and two metal pipes which
interconnect the displacer units on each side
of the vehicle, front to rear. The system is
filled with a water-based, non-corrosive
antifreeze fluid under pressure.

Each displacer consists of a rubber spring
fitted to the upper part of the unit. This rubber
spring is the actual springing and damping
medium, and is shaped in such a way as to
give a progressive rate characteristic similar
to the rubber cone spring fitted to non-
Hydrolastic Minis. At the lower end of the
displacer unit a tapered piston, attached to a
diaphragm operates within a tapered cylinder.
The diaphragm seals off the lower part of the
displacer and the piston is coupled to the
suspension assembly. Internally the displacer
unit is divided into an upper and lower
chamber by a separator plate, which also
contains the damper valves and a bleed hole.

Operation

Movement of the vehicle suspension
actuates the displacer piston, causing fluid to
be displaced through the separator plate and
into the upper chamber either via the bleed
hole, if suspension movement is small, or
through the damper valve if the movement is
more vigorous. This causes the upper
chamber to deflect upwards against the
resistance of the rubber spring, thus damping
the suspension movement. In addition to this,
fluid in the upper chamber will be displaced
via the transfer pipe to the displacer unit
connected to the other suspension assembly,
on the same side of the car. This will cause

the piston in this displacer to move
downwards and act on the suspension,
ensuring that the vehicle remains in a level
attitude. In the event of both suspension
assemblies on the same side of the car
deflecting together (ie body roll when
cornering), no fluid movement between the
two displacers will occur and the entire fluid
pressure will be applied simultaneously to
both displacer pistons giving a very high
resistance to the rolling movement.

As the relative front end weight of the Mini
is high, the normal ride attitude of the car
would be tail high, as the partially deflected
front suspension would transfer fluid to the
rear suspension, causing it to rise. To
overcome this, non-adjustable coil hold-down
springs are fitted between the chassis and
each rear suspension arm. Thus, fluid is
transferred from rear to front and a near level
attitude is maintained.

Servicing

The Hydrolastic system is completely
sealed, and therefore virtually maintenance
free. It is advisable, however, at periodic
intervals, to inspect the external condition of
the displacer units, hoses and pipe unions.
Any seepage of fluid from the union between
displacer hose and transfer pipe, or from any
other part of the system, will cause the vehicle
suspension to sag on the affected side.

It will be necessary when working on
certain suspension components to remove or
disconnect the displacer units or transfer
pipes. Before doing this, the system must be
depressurised by a Rover dealer who will have
the equipment required to remove the fluid
and evacuate the system. The vehicle can be

driven for short distances at slow speeds (ie
below 30 mph/48 kph) in a depressurised
condition, providing it is driven carefully. On
completion of the work the system must be
repressurised, again by a dealer.

The pressure in the system determines the
trim height of the vehicle and this should also
be checked periodically to ensure that it has
not altered appreciably. The trim height is
measured from the centre of the front wheel
hub to the top of the wheel arch. It is
important to ensure that the correct height is
maintained otherwise the steering geometry
may be affected, resulting in uneven tyre wear
and insensitive handling.

3 Front swivel hub - removal
and refitting

V(i

Removal

1 Working under the wheel arch, undo and
remove the single retaining screw and lift out
the upper suspension arm rebound rubber.
Position a solid packing piece of
approximately the same thickness in its place
(see illustration).

2 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 roadwheel.

3 Extract the split pin from the driveshaft
retaining nut and, with an assistant firmly
depressing the brake pedal, undo and remove
the driveshaft nut using a socket and
extension bar. Remove the washer or split-
collar, as applicable, located behind the

Hisoo

—

._\_/\

3.1 Fitting a solid packing wedge in place of the suspension rebound rubber

1 Screw

2 Rebound rubber

3 Packing piece

10
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3.5 Remove the steering tie-rod balljoint
with a universal separator

driveshaft nut. Note that on disc brake
models, the driveshaft retaining nut is
extremely tight and it may be beneficial to
fabricate a home-made tool to prevent the
hub rotating when undoing the nut (see
Chapter 8, Section 2).

4 On disc brake models, undo and remove
the brake caliper retaining bolts. Lift off the
caliper complete with brake pads, and tie it
out of the way from a convenient place under
the wheel arch. On models fitted with drum
brakes, clamp the flexible brake hose with a
proprietary brake hose clamp or a self-
gripping wrench with its jaws suitably
protected. Now slacken the brake hose union,
at the wheel cylinder by half a turn.

5 Undo and remove the steering tie-rod
balljoint retaining locknut and then release the
balljoint tapered shank from the steering arm
using a universal balljoint separator (see
illustration).

6 Undo and remove the nuts and spring
washers securing the swivel hub balljoints to
the upper and lower suspension arms (see
illustration).

7 Using the method described in paragraph 5,
separate the upper and lower suspension
arms from the tapered shanks of the balljoints.
8 Carefully lift the swivel hub assembly off the
two suspension arms. At the same time, tap
the centre of the driveshaft, using a soft-faced
mallet, until the driveshaft can be withdrawn
from the rear of the swivel hub assembly.

9 On disc brake models, withdraw the swivel
hub assembly and then lift off the driving flange
and disc. On models with drum brakes,
support the flexible brake hose to avoid
stretching it and then rotate the complete
swivel hub assembly anti-clockwise to unscrew
it from the hose (see illustration). The hub can
now be lifted away and the end of the brake
hose protected to prevent dirt ingress. Collect
the copper sealing washer from the end of the
hose as the hose is removed. Note that a new
washer will be required for refitting.

Refitting

Models with drum brakes

10 Refitting is the reverse sequence to
removal, bearing in mind the following points:
a) Ensure that the hub bearing water shield

is in place on the driveshaft CV joint and

An alternative method of releasing the
balljoint tapered shank is to refit the
locknut to the balljoint and screw it on
two or three turns. Using a medium
hammer, sharply strike the end of the
steering arm until the shock separates
the taper. Now remove the locknut and
lift the joint off the arm.

positioned approximately 6 mm from the
shoulder of the joint.

b) Use a new copper washer on the flexible
brake hose and ensure that the hose is
not twisted when refitting the swivel hub.
Bleed the hydraulic system at the
appropriate wheel on completion (see
Chapter 9).

c) Tighten all nuts and bolts to the specified
torque.

d) Tighten the driveshaft retaining nut to the
specified torque, then tighten the nut
further to align the split pin holes in the
driveshaft and nut. Secure the nut with a
new split pin.

Models with disc brakes

11 Refitting is the reverse sequence to
removal, bearing in mind points a and ¢
detailed in paragraph 10. Additionally, the
following procedure must be observed,
otherwise it is possible that the split-collar
fitted beneath the driveshaft retaining nut will
become clamped to the shaft before the shaft
is fully home in the hub bearings.

12 Insert the driveshaft through the swivel
hub, but do not fit the split collar. Obtain a
plain washer of the dimensions shown (see
illustration). If necessary, make the washer
from mild steel.

3.9 Withdraw the swivel hub from the end
of the driveshaft

3.6 Remove the lower swivel hub balljoint
retaining nut

13 Fit the plain washer over the driveshaft
end. Fit the driveshaft retaining nut and, using
the same procedure as for removal to prevent
the hub rotating, tighten the nut to the
specified torque to seat the shaft in the hub
bearings. Note that there are two different
torque settings for the driveshaft nut; one for
driveshafts with multiple split pin holes, and a
higher setting for driveshafts with a single split
pin hole. Now remove the nut and washer and
smear engine oil over the driveshaft threads.

14 Examine the split-collar, and renew it if
damaged or worn. Fit the collar and driveshaft
retaining nut, and once again tighten it to the
specified torque. Tighten the nut further to
align the split pin holes in the driveshaft and
nut, then secure the nut with a new split pin.

4 Front hub bearings - renewal

Vi

Drum brake models

1 Remove the swivel hub assembly as
described in Section 3.

2 With the assembly on the bench, slacken
the brake adjusters, remove the two brake
drum retaining screws and lift off the drum. If
it is tight, tap it gently using a soft-faced
mallet.

3 Arrange two wooden blocks approximately
250 mm high, on the bench, far enough apart
for the drive flange to lie freely between them,

"‘T}" 4.12350

3.12 Details of special washer required for
fitting the driveshaft on disc brake models

X=25mm Y=6.5mm Z =50 mm
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with the brake shoes resting on the top of the
blocks. Using a tube or drift of suitable
diameter, tap the drive flange out of the hub. It
is likely that the inner race of the outer bearing
together with the oil seal and the outer
bearing distance piece will come away with
the flange (see illustration). If this happens,
carefully remove these items from the flange
with the aid of a puller.

4 Undo and remove the four bolts securing the
brake backplate to the swivel hub and lift off
the backplate with brake shoes still in position.
5 Clean away any surplus grease from the
centre of the hub between the bearings, and

then prise out the two oil seals using a
screwdriver. Note that there is a spacer fitted
between the rear oil seal and the bearing
outer race.

6 Using a tube or drift of suitable diameter
tap out the bearing inner races away from the
centre of the hub. Take care not to lose the
balls which will be dislodged as the inner
races are released, and recover the spacer (if
fitted) between the two bearings.

7 Firmly support the swivel hub in a vice and
drift out the two bearing outer races from
each side of the hub.

8 Clean the bearings and swivel hub

thoroughly using paraffin or a suitable solvent
and dry with a lint-free rag. Remove any burrs
or score marks from the hub bore with a fine
file or scraper.

9 Examine carefully the bearing inner and
outer races, the balls and ball cage for pitting,
scoring or cracks, and if at all suspect renew
the bearings. It will also be necessary to
renew the oil seals as they will have been
damaged during removal.

10 If the old bearings are in a satisfactory
condition and are to be re-used, reassemble the
balls to the ball cage, place it in the outer race
and then press the inner race into position.

A Drum brake models

Swivel hub
Driveshaft
Water shield
Inner oil seal
Oil seal spacer

abhwnN -

4.3 Exploded view of the front hub components

Ball bearing and spacer set

Outer oil seal
Distance ring
0 Driving flange

P ©o0o~N®

Taper roller bearing and spacer set

B Disc brake models

11 Thrust washer

12 Castellated hub nut
13 Wheel stud

14 Wheel nut

15 Thrust washer

10
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11 Before refitting the bearings to the hub,
pack them thoroughly with a high melting-
point grease. Do not fill the space between
the bearings in the swivel hub with grease.

12 Place one of the bearings in position on
the hub with the word THRUST or the
markings stamped on the outer race facing
toward the centre of the hub. Note: Certain
later models are fitted with bearings having
lengthened inner races which butt against
each other. On these assemblies the bearing
spacer is omitted and the bearings are fitted
with the identification markings facing away
from the centre of the hub. Using a tube of
suitable diameter or a drift, press the outer
race into the hub between the vice jaws or
very carefully tap it into position. Ensure that
the outer race does not tip slightly and bind as
it is being fitted. If this happens, the outer race
will crack so take great care to keep it square.
Ensure that the bearing seats firmly against
the shoulder in the centre of the hub when
fitted.

13 Now place the bearing spacer in position
and repeat the previous paragraph for the
second bearing. Note: Some makes of
bearing have lengthened inner races which
butt against each other. In this case the
bearing spacer is no longer needed.

14 Tap a new oil seal into place over the
outer bearing using a block of wood to keep it
square. Note that both oil seals are fitted with
their sealing lips inwards and that the inner
seal has a second lip on its inner
circumference.

15 Refit the split spacer against the inner
bearing and tap in the inner oil seal using a
tube of suitable diameter.

16 Refit the brake backplate to the swivel
hub and secure with the four retaining bolts,
tightened to the specified torque (see Chap-
ter 9).

17 Place the distance piece over the driving
flange with the chamfer towards the flange.
With the inner race of the inner bearing
suitably supported, tap the driving flange into
the bearings. Ensure that the flange enters the
distance piece between the two bearings
squarely, otherwise the bearing inner race will
be dislodged with possible damage to the oll
seal.

18 The brake drum and its retaining screws
can now be refitted and the complete swivel
hub assembly refitted to the car as described
in the Section 3. When refitting the hub
assembly, ensure that the water shield on the
driveshaft is packed with grease around its
sealing face and positioned 6.35 mm from the
end of the shaft. Adjust the brakes as
described in Chapter 1 before lowering the
car to the ground.

Disc brake models

19 Remove the swivel hub assembly as
described in Section 3.

20 With the assembly on the bench, lift off
the tapered collar (fitted to certain models)
from the front of the outer bearing and then

prise out the two oil seals using a screwdriver.
Now lift out the inner bearing spacer, the two
taper roller bearings and the distance piece.
21 Using a suitable drift, tap out the two
bearing outer races from each side of the hub.
22 Thoroughly clean the bearings and swivel
hub using paraffin or a suitable solvent and
dry with a lint-free rag. Remove any burrs or
score marks from the hub bore with a fine file
or scraper.

23 Carefully examine the bearing outer races,
the rollers and roller cages for pitting, scoring,
or cracks, and if at all suspect renew the
bearings. It will also be necessary to renew
the oil seals as they will have been damaged
during removal.

24 Begin reassembly by refitting the bearing
outer races to the hub, with their smaller
diameter toward the hub centre. Press the
outer races into the hub using a tube of
suitable diameter and a vice, or very carefully
tap them into place using a brass drift. Ensure
that the race does not tip slightly and bind as
it is being installed. If this happens, the outer
race will crack so take great care to keep it
square. The outer race must seat firmly
against the shoulder in the centre of the hub
when fitted.

25 Pack the two roller bearings with a high
melting-point grease and position them in
their outer races with the distance piece in
between.

26 Install the two new oil seals with their
sealing lips inwards and use a tube of suitable
diameter to tap them fully home. Note that
there is a spacer fitted behind the inner oil
seal and that the inner seal also has a second
lip on its inner circumference.

27 Position the tapered collar over the outer
bearing (where fitted), and refit the swivel hub
assembly to the car as described in Section 3.
When refitting the swivel hub, ensure that the
water shield on the driveshaft is packed with
grease around its sealing face and positioned
6.35 mm from the end of the shaft.

5 Front swivel hub balljoints -
removal and refitting

Vi

Removal

1 Remove the swivel hub assembly as
described in Section 3 and mount it firmly in a
vice, with the balljoint requiring attention
uppermost.

2 Remove the rubber dust cover, tap back
the lockwasher, and using a large socket or
box spanner, undo and remove the domed
retaining nut.

3 Lift off the ball-pin, ball-pin seat, and if
working on the lower balljoint assembly, the
ball-pin seat tension spring.

4 Lift off the shims located over the
lockwasher, then remove the grease nipple
and lift away the lockwasher.

5 Clean all the components thoroughly and

then carefully inspect the ball-pin, ball-pin
seat and domed nut for pitting, score marks
or corrosion.

6 If the components are worn, a balljoint
repair kit, consisting of new ball-pin, ball-pin
seat, spring, shims, lockwasher and retaining
nut should be obtained from your dealer. If the
old parts are in a satisfactory condition they
may be re-used and any slackness that may
have been previously felt in the joint can be
taken up by adjustment of the shim sizes.

Refitting

7 Before final reassembly of the balljoint, it is
necessary to determine the correct number
and size of shims required to provide a snug
fit of the ball-pin with the domed retaining nut
fully tightened. This is done in the following
way.

8 Place the lockwasher in position and refit
the grease nipple. Now place all the available
shims over the lockwasher and then refit the
ball-pin seat, the ball-pin and domed retaining
nut. Assemble all the parts without grease at
this stage, and if working on the lower balljoint
do not fit the ball-pin seat tension spring.

9 Fully tighten the retaining nut and then check
the movement of the ball-pin. With all the
available shims fitted, it should be quite slack
with considerable up-and-down movement.

10 Using a trial and error process, remove
the retaining nut, take out a shim and then
refit the nut and recheck the movement of the
ballpin. Continue doing this until it is possible
to move the ball-pin in all directions, without
binding, but with slight resistance to
movement being felt.

11 Dismantle the joint again, lubricate all the
parts with general purpose grease and finally
reassemble the joint. If working on the lower
assembly, the ball-pin seat tension spring
should now be fitted (see illustrations).

12 Tighten the retaining nut fully, check that
the ball-pin still moves freely with only slight
resistance, and if satisfactory bend up the
lockwasher to secure the retaining nut (see
illustrations).

13 Refit the rubber dust cover to the balljoint
(see illustration) and then refit the swivel hub
as described in Section 3.

6 Front lower suspension arm
- removal and refitting

Ve

Removal

1 Working under the wheel arch, undo and
remove the single retaining screw and lift out
the upper suspension arm rebound rubber.
Position a solid packing piece of
approximately the same thickness in its place
(see illustration 3.1).

2 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 roadwheel.
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5.12a Refit the ball-pin and nut . . .

5.12c

... and fully tighten the nut

3 Undo and remove the nut and washer
securing the swivel hub balljoint to the lower
suspension arm. Release the taper of the
balljoint shank using a universal balljoint
separator, or the alternative method
described in Section 3 paragraph 5.

4 Move the lower suspension arm
downwards to disengage the balljoint shank.
5 Undo and remove the nut and bolt securing
the tie-bar to the suspension arm and then
move the tie-bar sideways out of the way.

6 Undo and remove the nut and washer from
the rear of the pivot bolt securing the lower
suspension arm to the subframe (see
illustration).

7 Lever the pivot bolt forward and off the
subframe, then lift out the lower suspension arm.

5.12d Bend up the lockwasher . ..

8 Lift the rubber bushes off the suspension
arm and inspect them carefully for swelling,
cracks or deterioration of the rubber. Also
inspect the pivot bolt for wear or damage.
Renew any worn components.

Refitting

9 Refitting is the reverse sequence to
removal, bearing in mind the following points:
a) Ensure that the flat of the pivot bolt head
locates under the tab on the subframe.
b) Tighten all nuts and bolts to the specified
torque.

c) Do not fully tighten the pivot bolt retaining
nut until the car has been lowered to the
ground.

5.11c ... ball-pin seat. ..

5.12b ... screw in the grease nipple . ..

5.13 ... and fit the dust cover

-
m“ . -_*‘-

6.6 Lower suspension arm inner mounting

10
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7.2 Tie-bar front mounting

7 Front suspension tie-bar -
removal and refitting

Vi

Removal

1 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 roadwheel.

2 Undo and remove the locknut securing the
front end of the tie-bar to the subframe (see
illustration). Now lift off the thrustwasher and
the rubber thrust bush.

3 Undo and remove the bolt, nut and spring
washer securing the other end of the tie-bar to
the lower suspension arm. Disengage the tie-
bar from the suspension arm and subframe,
then lift it off the car. Slide the remaining
rubber thrust bush off the tie-bar end.

4 Carefully inspect the tie-bar thrust bushes
for swelling, compression damage or
deterioration of the rubber and check the tie-
bar for straightness and elongation of the
mounting bolt holes. Also check the securing
bolt for wear of its shank. If any of the
components are defective a new tie-bar kit
should be obtained from your local dealer.

Refitting

5 Refitting
removal.

is the reverse sequence to

8 Front upper suspension arm
- removal and refitting

I

Note: Before carrying out this operation on
cars fitted with Hydrolastic suspension, it will
be necessary to have the Hydrolastic system
depressurised by a Rover dealer. If working on
cars equipped with rubber cone suspension,
Rover special tool 18G574B will be required to
compress the rubber cone.

Removal

1 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 roadwheel.

8.6 Subframe tower mounting bolt fitted to
later models

2 Undo and remove the nut and washer
securing the swivel hub balljoint to the upper
suspension arm. Release the taper of the
balljoint shank using a universal balljoint
separator, or the alternative method
described in Section 3, paragraph 5.

Models with Hydrolastic suspension

3 Undo and remove the single retaining
screw and lift out the upper suspension arm
rebound rubber.

4 Lift up the rubber dust cover around the
knuckle joint located on the top of the upper
suspension arm. Withdraw the ball end of the
knuckle joint from its seat in the upper arm
and then prise the shank of the knuckle joint
out of the displacer unit using a screwdriver.
The shank of the knuckle joint is a simple
push fit in the displacer unit; however,
corrosion may make it initially tight to remove.
Recover the spacer (where fitted) from the
shank.

Models with rubber cone suspension

5 Undo and remove the nut and flat washer
securing the shock absorber to the upper
suspension arm. Now move the shock
absorber sideways until it is clear of the
mounting stud.

6 Working in the engine compartment, undo
and remove the two bolts (or nuts) securing
the subframe tower to the bulkhead

8.7 Use of special tool to compress rubber
cone spring

crossmember. Lift off the locking plate and
then refit the bolts (or nuts). On later models
undo and remove the large hexagon-headed
plug that is used instead of the two bolts or
nuts (see illustration).

7 It is now necessary to compress the rubber
cone spring using service tool 18G574B as
follows. Position the body of the tool over the
two subframe tower retaining bolts (or nuts)
and turn the tool centre screw, nine complete
turns, to engage the threads in the rubber
cone. Now turn the ratchet handle of the tool
until it contacts the tool body. Hold the centre
screw and turn the ratchet handle clockwise
until all tension is removed from the strut
which interconnects the rubber cone and the
upper suspension arm (see illustration).

8 Undo and remove the single retaining
screw and lift out the upper suspension arm
rebound rubber.

9 Lift up the rubber dust cover around the
knuckle joint located at the base of the spring
strut.

10 Withdraw the ball end of the knuckle joint
from its seat in the upper arm and then lift out
the spring strut assembly from the rubber
cone. If it is tight, prise it out using a
screwdriver (see illustration).

All models

11 Undo and remove the nut and spring
washer from each end of the upper arm pivot
shaft.

12 Undo and remove the two nuts, bolts and
spring washers securing the pivot shaft thrust
collar retaining plate, thrust collar and seal
and then withdraw the pivot shaft forward and
out of the upper suspension arm.

8.10 Suspension strut removal - rubber
cone spring suspension

A Upper suspension arm
B Upper swivel hub balljoint
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13 Now take out the rear thrust collar and
seal and then manipulate the upper arm out of
the subframe.

14 With the upper arm removed, inspect the
pivot shaft and the needle roller bearings for
wear, and if necessary renew them. The
needle roller bearings can be removed from
the upper arm by tapping them out of each
side using a long thin drift inserted through
the other side. Press in new bearings using a
vice, or drift them in using a tube of suitable
diameter or a shouldered mandrel. Ensure
that the marked ends of the bearings face
outwards.

15 Also carefully inspect the ball end of the
knuckle joint and its plastic cup seat in the
upper arm. If the ball end is corroded, worn or
pitted or if the plastic cup seat is cracked or
worn, renew the joint. The plastic cup seat
can be removed by prising out with a
screwdriver. The new knuckle joint will be
supplied fully assembled and the plastic cup
seat can be fitted to the arm with the joint in
this condition. The rubber dust cover and ball
end will then have to be removed to allow
refitment of the upper arm.

Refitting

16 Refitting is the reverse sequence to
removal bearing in mind the following points:
a) Lubricate all parts with general purpose

grease during reassembly.

b) If the original knuckle joint is being
refitted, pack the cup seat with
Dextragrease Super GP (or a suitable
alternative) available from Rover dealers.

c) Ensure that the dust cover is correctly
located over the knuckle joint cup, when
refitting, otherwise dirt and road grit will
enter the joint.

d) Ensure that all nuts and bolts are
tightened to the specified torque.

e) On models with Hydrolastic suspension,
do not drive the car (except to your
nearest Rover dealer) until the system has
been repressurised.

9 Front suspension rubber %
cone spring - removal and AN
refitting §

Removal

1 Remove the front upper suspension arm as
described in Section 8.

2 The service tool (18G574B) used to
compress the rubber cone must now be
released by turning the ratchet anti-clockwise
until all tension in the rubber cone is released.
3 Unscrew the service tool and withdraw the
rubber cone from its location in the subframe.

Refitting

4 Refitting
removal.

is the reverse sequence to

e &
‘hﬁu YTl

11.2a Shock absorber upper . . .

10 Front suspension
Hydrolastic displacer unit -
removal and refitting

Y

Removal

1 Remove the front upper suspension arm as
described in Section 8.

2 Using two large spanners, undo and
remove the displacer hose from the transfer
pipe union on the engine compartment
bulkhead.

3 Push the displacer unit upward, undo and
remove the two screws securing the displacer
retaining bracket to the subframe tower.

4 Rotate the displacer anti-clockwise and
withdraw it from its location on the subframe.

Refitting

5 Refitting is the reverse sequence to
removal. When installing the displacer, rotate
it clockwise to engage the registers on the
locating plate.

11 Front shock absorber (models
with rubber cone suspension)
- removal and refitting

Vi

Removal

1 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 roadwheel.

2 Undo and remove the shock absorber
upper and lower retaining nut and washers
and lift off the shock absorber (see
illustrations).

3 Examine the shock absorber for leaks or
damage of the outer casing. Hold the shock
absorber upright and fully compress and extend
it six times. Now slowly extend and compress it
again. If “dead” areas are apparent, if there is
free travel when changing direction, or if the unit
is damaged or leaking, it must be renewed.

Refitting

4 Refitting is the reverse sequence to removal.
Hold the shock absorber in an upright position
and fully compress and extend it six times to
expel any air before fitting.

11.2b ... and lower mounting

12 Front subframe mountings -
renewal

Vi

Note: The following information is applicable
to later models equipped with bonded rubber
mountings between the front subframe and
vehicle underbody. The mountings can be
renewed with the subframe in position as
follows.

Front mountings

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 Support the subframe with a jack on the
side to be released.

3 Undo and remove the nut and bolt securing
the mounting to the subframe and the nut and
bolt securing the mounting to the body (see
illustration).

4 Undo and remove the two nuts and bolts
securing the subframe to the rear mounting.

5 Lower the jack slightly, lever the subframe
rearwards, and extract the front mounting.
Collect any shims that may be fitted between
the mounting and the subframe.

12.3 Front subframe mountings

Front mounting

Mounting-to-subframe retaining bolt
Mounting-to-body retaining bolt

Rear mounting-to-subframe retaining bolts

A wWN R

10
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6 Refitting is the reverse sequence to
removal. With the mounting attached to the
body, it is important to measure the gap
between the rear of the mounting and the
subframe, and then to select an appropriate
number of shims of the same thickness for
fitting in the gap. The shims are slotted and
square in shape, and are 1.32 mm thick. They
are located over the mounting bolt shanks.

Rear mounting

7 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”).

8 Support the subframe with a jack on the
side to be released.

9 Undo and remove the two nuts and bolts
securing the subframe to the mounting.

10 Lift up the carpets inside the car and have
an assistant hold the two bolts securing the
mounting to the body. Undo and remove the
nuts from below and lift off the mounting.

11 Refitting is the reverse sequence to
removal.

13 Front subframe - removal and %
refitting §
SN

The front subframe, complete with

engine/transmission and all suspension
components still in position, can be removed
from the car using the procedure described in
Chapter 2B. With the engine/transmission
lifted off, the suspension components can
then be withdrawn by referring to the relevant
Sections of this Chapter.

14 Rear hub bearings - renewal %
X

/

1 Chock the front wheels then jack up the rear
of the car and support it on axle stands (see
“Jacking and vehicle support”). Remove the
rear roadwheel, then release the handbrake.

2 Slacken off the brake adjuster, unscrew the
two brake drum retaining screws and lift off
the drum. If it is tight, tap it gently using a soft-
faced mallet.

3 By judicious tapping and levering, extract
the hub cap and withdraw the retaining split
pin from the hub securing nut (see
illustration).

4 Using a large socket, undo and remove the
hub securing nut and thrustwasher. Note that
the left-hand hub nut has a left-hand thread
and the right-hand hub nut has a right-hand
thread.

5 Withdraw the hub from the stub axle using
a hub puller. Alternatively, lever it off using
two stout screwdrivers or flat bars.

6 With the hub assembly removed from the
car, prise out the rear oil seal, then tap out the
two bearing inner races using a brass drift.
Take care not to lose the balls which will be
released as the inner races are removed. On
certain models, taper roller bearings are fitted
and the inner races are simply lifted out.

A

7ZN\\\77/
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A Ball bearing type

Brake drum and retaining screw

Hub cap

Hub retaining nut assembly

Outer ball bearing inner race and spacer

A WN P

14.3 Exploded view of the rear hub components

B Taper roller bearing type

5 Outer taper roller bearing inner race and 9 Inner ball bearing inner race
spacer 10 Inner taper roller bearing inner race
6 Outer bearing outer race 11 QOil seal
7 Rear hub 12 Oil seal installed with lips facing inwards
8 Inner bearing outer race 13 Qil seal installed with lips facing outwards
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15.3 Remove the rear rubber cone spring
strut. ..

7 Withdraw the distance piece (if fitted)
located between the two bearings and then
drive out the two outer races away from the
hub centre.

8 Thoroughly clean all the parts in paraffin or
a suitable solvent and dry with a lint-free
cloth.

9 Carefully examine the bearing inner and
outer races, and the ball cage and balls for
scoring, pitting or wear ridges; renew as
necessary. The hub oil seal must be renewed
as it will have been damaged during removal.
If the bearings are in a satisfactory condition,
reassemble the balls and ball cage to the
outer race and then press the inner race back
into position.

10 Before refitting the bearings remove any
burrs that may be present in the bore of the
hub. Use a fine file or scraper.

11 Pack the bearings using a general
purpose lithium based grease and fit the
inboard bearing to the hub with the narrow
edge of the bearing outer race facing away
from the hub centre. Press or tap the bearing
into position, using the outer race only, with a
tube of suitable diameter until the bearing
abuts the shoulder in the hub. Take great care
to keep the bearing square as it is installed,
otherwise it will jam in the hub bore, and could
cause the outer race, to crack.

12 Fit a new oil seal to the rear of the hub
with its lip facing towards the bearing. On
models fitted with taper roller bearings, the oil
seal lip faces away from the bearing.

13 Place the distance piece in position and fit
the outboard bearing into the hub, again
ensuring that the narrow edge of the bearing
outer race faces away from the hub centre.
Note: Some makes of plain ball-bearings have
lengthened inner races which butt against
each other. In this case the bearing distance
piece is no longer needed.

14 With the bearings installed, refit the hub to
the stub axle and gently tap it home using a
soft-faced mallet. Ensure that the stub axle
squarely enters the distance piece between
the two bearings.

15 Place the thrustwasher over the stub axle,
chamfered side toward the bearing, then refit
the securing nut and tighten it to the specified
torque. Align the next split pin hole and fit a
new split pin.

154 ..

. and rubber cone spring

16 Refit the hub cap, brake drum and
roadwheel, readjust the brakes (see Chapter 1)
then lower the car to the ground.

15 Rear rubber cone spring -
removal and refitting

Vi

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see “Jacking and vehicle support”). Remove
the rear roadwheel.

2 Support the radius arm using a jack or
block of wood, then undo and remove the
shock absorber retaining locknut and washers
from the arm. Slide the end of the shock
absorber off the radius arm stud then remove
the jack and lower the arm as far as it will go.
3 Using a screwdriver or thin flat bar, prise
the rear end of the spring strut out of the
rubber cone (see illustration). Now
disengage the ball end of the knuckle joint at
the front of the spring strut from its seat and
lift the strut off the car.

4 The rubber cone spring can now be levered
off its location in the subframe and withdrawn
from the car (see illustration).

Refitting

5 Before refitting the rubber cone spring, drift
the ball end of the knuckle joint out of its
location in the spring strut; examine it and its

16.9 Rear Hydrolastic displacer unit
separated from locating plate

A Displacer unit
B Locating lugs

C Locating plate
D Subframe

seat in the radius arm for scoring, corrosion
and damage. Renew the complete knuckle
joint if worn. If the joint is in a satisfactory
condition, pack the cup seat with
Dextragrease GP (or a suitable alternative)
available from Rover dealers, then refit the ball
end of the knuckle joint to the cup seat.
Ensure that the rubber dust cover is correctly
located, otherwise water and grit will enter the
joint.

6 The remainder of refitting is the reverse
sequence to removal. When refitting the
shock absorber, be sure that the spring strut
and knuckle joint are properly engaged as the
radius arm is raised.

16 Rear Hydrolastic displacer
unit - removal and refitting

Vi

Note: To enable the displacer unit to be
removed it will first be necessary to have the
Hydrolastic system depressurised by a Rover
dealer.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see “Jacking and vehicle support”). Remove
the rear roadwheel.

2 Place a block of wood or a jack beneath the
rear radius arm, then undo and remove the
nut, spring and flat washers securing the
helper spring to the radius arm.

3 Lower the radius arm as far as it will go.

4 Undo and remove the single retaining
screw and lift the bump rubber off the
subframe.

5 Disconnect the flexible Hydrolastic hose
from its union at the rear of the subframe.

6 Pull the displacer strut rearwards to
disengage the knuckle joint ball from its seat,
then withdraw the strut from the displacer
unit.

7 Rotate the displacer anti-clockwise and lift
it from its location on the subframe.

Refitting

8 Before refitting the displacer unit, examine
the knuckle joint ball end (assuming that it
was released from its seat as the strut was
removed) and seat for scoring, pitting or
corrosion. Renew the complete knuckle joint if
worn. If the joint is in a satisfactory condition,
pack the cup seat with Dextragrease GP (or a
suitable alternative) available from Rover
dealers, then refit the ball end of the knuckle
joint to the cup seat. Ensure that the rubber
dust cover is correctly located, otherwise
water and grit will enter the joint.

9 The remainder of refitting is the reverse
sequence to removal, bearing in mind the
following points:

a) When installing the displacer, turn it
clockwise to lock it into the registers on
the subframe locating plate (see
illustration).

10
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17.3 Remove the shock absorber lower . . .

b) As the radius arm is lifted to refit the
helper spring, ensure that the strut
correctly locates in the knuckle joint and
displacer.

c) When refitting is complete, have the
Hydrolastic system repressurised at your
nearest Rover dealer.

17 Rear shock absorber (models
with rubber cone suspension)
- removal and refitting

Vi

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see “Jacking and vehicle support”). Remove
the rear roadwheel.

2 If removing the left-hand shock absorber on
Saloon models, or either of the rear shock
absorbers on Cooper S models equipped with
twin fuel tanks, it will first be necessary to
remove the fuel tank(s) as described in the
relevant Part of Chapter 4.

3 Support the radius arm using a jack or
block of wood, then undo and remove the
shock absorber retaining locknut and washers
from the radius arm (see illustration).

4 Working inside the car or luggage
compartment, lift off the protective rubber
cap, then undo and remove the two locknuts
from the upper end of the shock absorber
(see illustration).

5 Lift off the thrustwasher and rubber bush,
and then withdraw the shock absorber from
under the car.

6 Examine the shock absorber for leaks or
damage to the outer casing. Hold the shock
absorber upright, and fully compress and
extend it six times. Now slowly compress and
extend it once more. If “dead” areas are
apparent, if there is free travel when changing
direction, or if the unit is damaged or leaking,
it must be renewed.

Refitting

7 Refitting is the reverse sequence to
removal. Hold the shock absorber in an
upright position and fully compress and
extend it six times to expel any air before
installing.

174 ...

and upper mounting

18 Rear helper spring (models
with Hydrolastic suspension)
- removal and refitting

Vi

The procedure is the same as described in
Section 17 for removal and refitting of the
shock absorber.

19 Rear radius arm - removal
and refitting

Vi

Note: Before carrying out this operation on
cars fitted with Hydrolastic suspension, it will
be necessary to have the Hydrolastic system
depressurised by a Rover dealer.

Removal

1 Remove the rear shock absorber as
described in Section 17 if working on vehicles
fitted with rubber cone suspension, or the rear
helper spring (Section 18) if Hydrolastic
suspension is fitted.

2 Lower the radius arm as far as it will go.
When working on vehicles fitted with rubber
cone suspension, extract the spring strut from
the cone spring. Then pull the strut rearwards,
to disengage the ball end of the knuckle joint
from its cup seat in the radius arm. If
Hydrolastic suspension is fitted, pull the
displacer strut rearwards to disengage the
strut from the knuckle joint (or the ball end of
the knuckle joint from its seat) and then move
the strut forwards and out of the displacer
unit.

the handbrake moving sector

3 Undo and remove the retaining screws and
lift off the finisher panel from the end of the
body side sills (where fitted).

4 On models fitted with Hydrolastic
suspension, undo and remove the retaining
screw and lift off the bump rubber from the
subframe.

5 Clamp the flexible brake hose, located over
the top of the radius arm, with a brake hose
clamp or self-gripping wrench with jaws
suitably protected. Now undo the union nut
securing the metal pipe to the hose and undo
and remove the nut securing the hose to its
bracket. Plug the ends of the hose and pipe
after removal to prevent dirt ingress.

6 Extract the split pin and withdraw the clevis
pin securing the end of the handbrake cable
to the brake operating lever. Detach the cable
and tension spring from the bracket at the
rear of the brake backplate.

7 The handbrake cable moving sector is
secured to the front of the radius arm either by
a through-bolt and lower locknut, or by an
upper retaining spire clip, thrustwasher and
spring washer. In the case of the through-bolt,
undo and remove the lower locknut and then
remove the sector from the bolt. Take care not
to lose the small distance tube from the centre
of the sector (see illustration). If the sector is
retained by a spire clip, prise the clip off the
upper end of the pivot pin, lift off the washers
and then withdraw the sector and pivot from
the radius arm.

8 From underneath the car undo and remove
the radius arm pivot shaft inner retaining nut
and spring washer. Undo and remove the
pivot shaft outer retaining nut and washer.

9 Undo and remove the four bolts securing
the radius arm outer bracket to the subframe.
Note that two of these bolts can only be
removed using a socket and extension or box
spanner inserted between the radius arm and
subframe or bracket (see illustration). Lift
away the bracket.

10 Carefully lift the radius arm off the
subframe, taking care not to lose the
thrustwashers and rubber seal fitted at each
end of the radius arm pivot shaft.

11 If there is any doubt about the condition of
the radius arm pivot bearings, they should be
inspected as follows.

19.9 Rear radius arm outer bracket
retaining bolts (subframe shown removed)
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19.12a Lift off the radius arm bearing
rubber seal . . .

12 Lift off the rubber seal and thrustwasher
from each end of the pivot shaft and then
slide the pivot shaft out of the bearings (see
illustrations).

13 Wipe away all traces of grease from the
pivot shaft and the bearings, and carefully
inspect these components. Signs of wear will
be most obvious on the pivot shaft in the form
of scoring, pitting, wear, ridges or
deterioration of the surface hardening. If any
of these conditions are apparent, the shaft
and bearings require renewal.

14 The removal and refitting of both the
bearings, and the line reaming of the bronze
bearing to suit the outside diameter of the
pivot shaft, entails the use of several special
tools. As there is no other way of satisfactorily
carrying out this work, it is strongly
recommended that the arm is taken to a
Rover dealer for the complete bearing
removal, refitting and reaming to be carried
out.

Refitting

15 Refitting is the reverse sequence to
removal bearing in mind the following points:

a) When refitting the ball end of the knuckle
joint to the seat in the radius arm, pack
the cup seat with Dextragrease GP (or a
suitable alternative) available from Rover
dealers.

b) Bleed the hydraulic system at the
disconnected side as described in
Chapter 9.

c) When refitting is complete, have the
Hydrolastic system repressurised at your
nearest Rover dealer.

20 Rear subframe mountings - %
renewal §
SN

Note: The subframe front and rear mountings
and rubber bushes can be renewed with the
subframe still in position in the car as
described below.

Front mounting

1 Remove the relevant radius arm assembly
from the car as described in Section 19.

19.12b ... and thrustwasher. ..

2 Undo and remove the nut and washer
securing the support bolt to the subframe.

3 Undo and remove the two bolts and spring
washers securing the mounting to the body.

4 Lever the subframe down slightly and lift off
the mounting assembly.

5 The support bolt and rubber bushes can
now be removed from the mounting.

6 Refitting is the reverse sequence to
removal, noting that the step in the mounting
and the short bolt must be at the top (where
applicable).

Rear mounting

7 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see “Jacking and vehicle support”). Remove
the rear roadwheel.

8 Undo and remove the nut and washer
securing the mounting to the subframe.

9 On Estate, Van and Pick-up models, undo
and remove the two bolts securing the
mounting to the body. On Saloon models
have an assistant hold the bolts from inside
the luggage compartment while the retaining
nuts are removed from below.

10 Lever the subframe down slightly and
slide the mounting assembly sideways and off
the subframe.

11 The rubber bushes can now be removed
from the mounting.

12 In all cases, refitting is the reverse
sequence to removal, noting that the step in
the mounting and the short bolt must be at the
front.

21.3 Remove the handbrake cable
adjusting nuts

19.12c ... then slide out the pivot shaft

21 Rear subframe - removal and %
refitting Ay

AL

’

Note: Corrosion of the rear subframe is a
common occurrence on Minis, particularly
older models, and is one of the main causes of
MOT test failure on these cars. Where
corrosion has reached an advanced stage,
renewal of the subframe is the only
satisfactory cure. Despite its reputation for
being an extremely difficult task, removal of
the rear subframe is in fact a fairly
straightforward operation. Before carrying out
this work on cars fitted with Hydrolastic
suspension, it will be necessary to have the
system depressurised by a Rover dealer.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see “Jacking and vehicle support”).

2 Where the battery positive lead is routed
through the subframe, disconnect the
negative, then the positive lead from the
battery terminals and pull the positive lead
clear of the frame, noting its routing for
reference when refitting.

3 On early models undo and remove the two
adjusting nuts securing the ends of the two
handbrake cables to the trunnion on the
handbrake lever (see illustration). Pull the
cables out of the trunnion and then slide off
the washers and tension spring. Note: On
later models a single front cable is used and
the tension springs are omitted.

4 Lift up the carpets to expose the cable
guide plates located at the point where the
cable passes through the floor.

5 Engage the help of an assistant to hold the
nuts from underneath the car while the cable
guide retaining screws are removed from
above (see illustrations). Lift off the guides
and sealing pads, and from underneath the
car, pull the ends of the cable through the
opening in the floor and out of the passenger
compartment.

6 Remove the brake master cylinder reservoir
filler cap and place a piece of polythene over

10
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from below . ..

the filler neck, then refit the cap. This will help
prevent fluid loss when the rear pipes are
disconnected.

7 From underneath the rear of the car, undo
and remove the brake hydraulic pipe union
from the centre of the pressure regulating valve
on early models. On models equipped with a
dual circuit braking system, unscrew the pipe
unions at the pipe connectors on each side of
the subframe front crossmember. On later dual
circuit systems unscrew the pipe union from
the three-way connector on the rear subframe.

8 Refer to Chapter 4C if necessary and
remove the complete exhaust system from
the car.

9 If an electric fuel pump is fitted, disconnect
the electrical leads, slacken the clips and
detach the fuel inlet and outlet hoses from the

pump.
Chapter 4A, Section 1 before

carrying out any work on the

fuel system.

Warning: Refer to the
precautions contained in

Note: During this operation, clamp the hoses
using a self-gripping wrench with suitably
protected jaws to prevent loss of fuel. Plug
both hoses with a bolt or suitable metal rod
upon removal.

10 On models fitted with Hydrolastic
suspension, undo and remove the transfer
pipe unions from the pressure valves at the
rear of the subframe.

11 Place a block of wood under the rear wheels
or jack up the radius arms slightly. From inside
the car or luggage compartment, undo and
remove the shock absorber upper mounting on
models with rubber cone suspension, or the
helper spring upper mounting on models with
Hydrolastic suspension. On Saloon cars, it will
be necessary to detach the fuel tank retaining
strap and move the tank slightly to provide
access to the left-hand mounting.

12 Undo and remove the retaining screws
and lift off the finisher panels from each end of
the body side sills (where fitted).

13 Place a jack under each side of the
subframe, or a trolley jack in the centre, with a
substantial plank of wood running
transversely across the subframe, and just
take the weight of the frame on the jacks.

21.14 Exploded view of the front and rear subframe assemblies

1 Front subframe 6 Washer 11 Washer 16 Washer 21 Screw
2 Rear subframe 7 Packing piece 12 Pressure pad 17 Nut 22 Washer
3 Screw 8 Washer 13 Support pin 18 Screw 23 Bracket
4 Washer 9 Nut 14 Bush 19 Screw 24 Nut

5 Bolt 10 Screw 15 Mounting 20 Washer 25 Washer
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22.1 Prise up the central motif for access
to the steering wheel nut on later models

14 Undo and remove the two bolts securing
each of the four subframe mountings to the
body (see illustration). If the bolts are tight,
use liberal amounts of penetrating oil on them
and allow time for the oil to soak.

15 With the mounting bolts removed, engage
the help of an assistant to steady the
subframe and then slowly lower the jacks until
the subframe can be withdrawn from the rear
of the car.

16 With the subframe removed from the car it
can now be completely dismantled by
referring to the relevant Sections and
Chapters of this manual.

Refitting

17 Refitting is the reverse sequence to
removal, bearing in mind the following points:
a) Line up the subframe mountings and fit
the bolts finger tight first, before
progressively tightening.

b) Bleed the complete hydraulic system on
completion as described in Chapter 9.

c) On models fitted with Hydrolastic
suspension, have the system
repressurised at your nearest Rover
dealer.

22 Steering wheel - removal and
refitting

Y

Removal

1 Depending on model, either undo and
remove the retaining screws and lift off the
trim, or carefully prise up the steering wheel
central motif (see illustration).

2 Using a suitable socket or box spanner,
undo and remove the nut which retains the
wheel on the steering column.

3 Recover the retaining nut lockwasher and
then lift the steering wheel off the splines on
the column.

gy |fthe wheelis tight, tap it up
near the centre, using the
m palm of your hand, or twist it

from side to side, whilst
pulling upwards to release it from the
shaft splines.

Refitting

4 Make sure that the roadwheels are in the
straight-ahead position and that the small
triangle on the direction indicator switch bush
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23.3 Steering

1 Column shroud retaining screw
2 Column shroud halves
3 Multi-plug connectors

column removal

4 Pinch-bolt
5 Upper column support clamp bolt
6 Steering column

is pointing toward the horn push (later models
only).

5 Refit the steering wheel to the column with
the wheel spokes centralised.

6 Refit the lockwasher and retaining nut, then
tighten the nut to the specified torque.

7 Refit the trim or central motif.

23 Steering column - removal
and refitting

Ve

Removal

1 Disconnect the battery negative lead.

2 Undo and remove the screws securing the
two halves of the steering column shroud to
the column and lift off the shroud.

3 Disconnect the electrical wiring multiplug
connectors located under the parcel shelf
(see illustration).

4 At the base of the column, undo and
remove the pinch-bolt securing the inner
column clamp to the pinion shaft.

5 Undo and remove the upper column
support clamp bolt at the parcel shelf. On
later models where a shear bolt is used, cut a
slot in the bolt and use a screwdriver to
unscrew it, or drill a small hole and remove it
with a stud extractor.

6 Position the roadwheels in the straight-
ahead position, pull the column upwards and
remove it from the car.

Refitting

7 Make sure that the roadwheels are still in
the straight-ahead position.

8 Lift up the front carpets and slacken the
steering rack U-bolt locknuts sufficiently to
allow sideways movement of the rack housing.
9 Slacken the upper column support clamp
mounting bracket bolts, to allow movement of
the bracket.

10 Lift out the rubber grommet in the
passenger side floor, then remove the plastic
plug from the rack housing. Insert a 6 mm
diameter centralising pin (a bolt or drill bit are
ideal) into the hole (see illustration). Move

23.10 Use of a dowel to centralise the
steering rack

Inset shows plastic plug
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23.17 Correct position of clamp bolt and direction indicator lever

when refitting the early type steering column

A RHD models B LHD models
the rack sideways slightly until the pin fully
engages with the hole in the rack, thus
centralising the assembly. Engage the
steering inner column clamp with the pinion
shaft ensuring that the steering wheel spokes
are horizontal/centre spoke vertical.

11 Refit the column clamp bolt and then
remove the centralising pin. Refit the plastic
plug and grommet.

12 Refit the upper column support clamp
bolt, using a new shear bolt on later models.
Ensure that there is no twist or strain on the
column as the bolt is inserted. Reposition the
clamp and bracket if necessary.

13 The remainder of the refitting procedure
now varies according to model year as
described below.

Models with single stalk multi-
function switch

14 Tighten the steering column clamp and
bracket retaining bolts and the steering rack
U-bolt locknuts to the specified torque.

15 Reconnect the electrical multiplugs under
the parcel shelf.

16 Adjust the direction indicator switch
cancelling stud so that it just trips the switch
levers as the wheel is turned.

17 With the roadwheels in the straight ahead
position and the steering column installed, the
direction indicator stalk should be at 20° to the
horizontal, with the cancelling levers of the
switch (see illustration). If this is not the case,
slacken the steering column support bracket
clamp and rotate the column as necessary.

18 Refit the steering column shrouds and the
carpets, then reconnect the battery.

Models with twin stalk multi-function
switch

19 Position the outer column to give 2 mm
clearance between the steering wheel hub and
the boss of the multi-function switch, then
tighten the shear bolt until the head breaks off.
20 Reconnect the electrical multiplugs under
the parcel shelf.

A Multiplug

c =20° connector

21 Refit the steering column shrouds and the
carpets, then reconnect the battery.

24 Steering column -
dismantling and reassembly

Vi

Dismantling

1 With the steering column removed from the
car as described in Section 23, remove the
steering wheel as described in Section 22.

2 Undo and remove the retaining screws and
withdraw the multi-function switch from the
column.

3 On early models, undo and remove the
direction indicator cancelling stud and locknut
from the inner column.

4 The inner column can now be withdrawn
from the lower end of the outer column tube.
Before doing this insert the ignition key into
the switch and turn it to the | position. This will
release the steering lock and allow the inner
column to be removed.

5 Prise the top bush out of the column if
necessary using a screwdriver. The lower felt
bush is removed by simply sliding it out of the
outer column.

6 To remove the steering lock/ignition switch,
drill out the shear bolt heads, or alternatively
drill a hole in the shear bolts and unscrew
them using a stud extractor (see illustration).
The clamp plate and lock switch assembly
can then be removed.

7 With the steering column assembly
dismantled, check the inner and outer column
for straightness by rolling them on a flat surface.
Renew the parts if distortion is obvious.

Reassembly

8 Begin reassembly by lubricating the upper
polythene bush with graphite grease. Insert
the bush into the top of the outer column,

24.6 Steering lock/ignition switch assembly

2 Shear bolts 3 Steering

lock/ignition switch

chamfered end first. Tap the bush fully into
position, ensuring that the shouldered slot
engages with the detent in the outer column.
9 Insert the inner column into the lower end of
the outer column and slide it in approximately
half way.

10 Soak the lower felt bush in engine oil and
then wrap it around the inner column until its
ends are butted together. Now carefully slide
the inner column fully home.

11 Refit the multi-function switch assembly,
and on early models the direction indicator
cancelling stud and locknut.

12 Refit the steering lock ignition switch
using new shear bolts. Do not shear the heads
off the bolts until the steering column has
been refitted and the operation of the steering
lock tested.

13 Refit the steering column to the car as
described in Section 23 then, when the column
is correctly positioned in relation to the steering
gear, refit the steering wheel (Section 22).

25 Steering tie-rod outer %
balljoint - removal and N
refitting §

Removal

1 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 roadwheel.

2 Slacken the locknut securing the balljoint to
the steering tie-rod by a quarter of a turn.

3 Undo and remove the balljoint shank locknut
and separate the taper of the shank using a
universal balljoint separator or the alternative
method described in Section 3, paragraph 5.

4 Hold the steering tie-rod with a self-
gripping wrench and unscrew the balljoint
from the tie-rod, counting the number of turns
necessary to remove it.
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Refitting

5 Screw the new balljoint onto the tie-rod by
the same number of turns as counted during
removal.

6 Clean the taper surfaces then fit the
balljoint shank to the steering arm. Refit and
tighten the shank locknut to the specified
torque.

HAYNES If diffic_ulty is exp(_eri_enced in
tightening the balljoint shank
m locknut due to the tapered

shank turning in the steering
arm, apply pressure with a jack or long
lever to the underside of the balljoint to
lock the taper in its conical seat.

7 Tighten the locknut securing the balljoint to
the steering tie-rod

8 Refit the roadwheel and lower the car to the
ground.

9 On completion, have the front wheel toe
setting checked (see Section 30).

26 Steering rack rubber gaiter -
removal and refitting

Ve

Removal

Note: Should the rubber gaiters at each end
of the steering rack become damaged, split or
show any other signs of deterioration, they
must be renewed immediately, otherwise the
lubricant will be lost from the rack unit, and
water and road grit will enter the assembly,
causing rapid internal wear.

1 Remove the steering tie-rod outer balljoint
as described in Section 25.

2 Mark the position of the locknut on the tie-
rod so that it can be refitted in the same
place, then unscrew it from the tie-rod.

3 Place a suitable container beneath the
rubber gaiter to catch any oil that may spill
from the rack (early models only).

4 Undo and remove the two retaining clips or
cut off the wire clips, then slide the gaiter off
the rack housing and tie-rod.

Refitting

5 Refitting is the reverse sequence to
removal. With the gaiter in position refill the
rack with the appropriate lubricant, as
described in Section 29, before refitting the
retaining clips or wire.

27 Rack-and-pinion steering
gear - removal and refitting

Va

Note: The rack-and-pinion steering gear is
secured to the front floor of the car by U-bolts
and locknuts. To enable the steering gear to be
removed, it will be necessary to lower the rear
of the front subframe by approximately 76 mm
to provide the necessary working clearances.

Removal

1 Remove the air cleaner assembly as
described in the relevant Part of Chapter 4.

2 Undo and remove the nuts and bolts
securing the exhaust pipe-to-manifold clamp.
Lift off the clamp. On Cooper S models,
remove the complete exhaust system as
described in Chapter 4C.

3 Undo and remove the bolt securing the
engine tie-rod to the side of the cylinder
block.

4 Detach the clutch operating lever return
spring, then undo and remove the two bolts
securing the clutch slave cylinder to the
flywheel housing. Tie the slave cylinder out of
the way from a convenient place on the
bulkhead.

5 Undo and remove the two bolts (or nuts)
each side securing the subframe towers to the
bulkhead crossmember. On later models
undo and remove the large hexagon-headed
plug used in place of the bolts or nuts.

6 Working inside the car, undo and remove
the securing screws and lift off the two halves
of the steering column shroud.

7 Undo and remove the nut and bolt securing
the inner column clamp to the steering gear
pinion shaft.

8 Slacken the upper column clamp bolt at the
parcel shelf bracket. To do this cut a slot in
the shear bolt head and unscrew it with a
screwdriver.

9 Lift the complete steering column upwards
until the inner column clamp is disengaged
from the pinion shaft.

10 Lift up the carpets and then undo and
remove the four steering rack U-bolt locknuts.
11 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.

12 From underneath the car, undo and
remove the nut and bolt securing the exhaust
pipe support to the bracket on the side of the
transmission.

13 On manual transmission models fitted
with a remote control gearchange, undo and
remove the bolts securing the rear of the
remote control housing to the floor. On
automatic transmission models it should be
possible to lower the subframe sufficiently for
removal of the steering gear without
disconnecting the gear selector cable.
However, if during subsequent operations the
cable appears to be under tension,
disconnect it from the transmission as
described in Chapter 7B.

14 On models with rubber cone suspension,
disconnect the front shock absorbers from
the upper suspension arms.

15 Undo and remove the locknuts securing
the steering tie-rod outer balljoint shanks to the
steering arms on the swivel hubs. Release the
tapers using a universal balljoint separator or
the alternative method described in Section 3,
paragraph 5.

16 Support the subframe securely on jacks
and then undo and remove the nuts and bolts
securing the subframe to the rear mountings
or to the floor.

17 Slacken the bolt securing the front of the
subframe or subframe mountings to the body.
18 Carefully lower the jacks, allowing the
subframe to drop by approximately 76 mm at
the rear.

19 Lift off the rack-and-pinion retaining U-
bolts and clamp pads and then manoeuvre
the rack assembly out from between the
subframe and body on the driver’s side.

Refitting

20 Refitting is the reverse sequence to
removal bearing in mind the following points:
a) Do not tighten the U-bolt locknuts until
the upper column is fitted and secure.
b) When refitting the upper column to the
pinion shaft and mountings, refer to the
procedure described in Section 23.

28 Rack-and-pinion steering
gear - dismantling, inspection
and reassembly

W

Note: It is not possible to make any
adjustments to the rack-and-pinion steering
gear unless it is removed from the car. With it
removed, it is as well to dismantle and
examine the whole unit before making any
adjustments. This will save having to remove
the unit again later because of initial non-
detection of wear. If wear is very bad it is
advisable to fit an exchange reconditioned
unit. It must be pointed out that dismantling
and reassembly of the steering gear is rather
involved and may be beyond the scope of the
average DIY enthusiast. Read through the
complete Section first to familiarise yourself
with the procedure and ensure that the
necessary tools and equipment are available
before proceeding.

Dismantling

1 Mark the position of the locknuts on the tie-
rods so that the toe-out is approximately
correct on reassembly.

2 Slacken the locknuts and, gripping the tie-
rods firmly with a self-gripping wrench,
unscrew the tie-rod outer balljoints. Now
unscrew the locknuts also.

3 If the steering gear is fitted with black
rubber gaiters, it will be filled with oil. If it is
fitted with transparent rubber gaiters it will be
filled with grease. If working on the oil-filled
type ensure that a container is available
before proceeding further.

4 Unscrew the clips or cut the wires that
secure the rubber gaiters to the rack housing
and tie-rods. Carefully remove the gaiters,
and on oil-filled types, drain the oil from the
housing.

5 On inspection it will be seen that the ball
housing at the inner end of each tie-rod is
secured to the rack by a locking collar. The

10
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locking collar is then peened into a groove in
the ball housing on early models, or retained
by a grooved pin on later types.

6 On early models punch or prise up the
peening and then unlock the ball housing and
collar using Rover special tool No 18G1278.
Alternatively, use two small Stilson wrenches,
but take care not to damage the housing and
collar faces.

7 On later models, it is first necessary to drill
out the grooved pin. To do this use a 3.97 mm
diameter drill, and drill to a depth of 4 mm. Now
unlock the ball housing and collar using the
procedure described in the previous paragraph.
8 Unscrew the ball housing and then lift off
the tie-rod, ball seat and spring from the end
of the rack. The locking collar can now be
removed.

9 Repeat this procedure for the other tie-rod,
noting that if these components are to be re-
used they must be refitted to the same side of
the rack from which they were removed.

10 At the base of the pinion housing, undo
and remove the two rack damper cover bolts
and spring washers. Lift off the damper cover
together with its shims, and then withdraw the
thrust spring, yoke, and O-ring seal from the
rack housing.

11 Undo and remove the two bolts and lift off
the pinion end cover together with its gasket
and shims.

12 Carefully push out the pinion and lower
bearing.

13 Withdraw the rack from the pinion end of
the housing. Note: If the rack is withdrawn
from the plain end of the housing the rack
teeth will damage the support bush.

14 Extract the pinion upper bearing from the
rack housing, followed by the oil seal.

15 From the plain end of the rack housing,
undo and remove the small retaining screw
and then withdraw the rack support bush.

Note: On some models a rivet is used instead
of a screw and this must be carefully drilled
out.

Inspection

16 Thoroughly clean all the parts with
paraffin or a suitable solvent and dry with a
lint-free cloth. Carefully inspect the teeth on
the rack and the pinion for chipping,
roughness, uneven wear, hollows, or
fractures. Renew both components if either is
badly worn.

17 Carefully inspect the component parts of
the inner balljoints for wear or ridging, and
renew as necessary.

18 The outer tie-rod balljoints cannot be
dismantled, and if worn must be renewed as
complete  assemblies. Examine  the
component parts of the damper and renew
any that show signs of wear. Pay particular
attention to the oil seals; as a precautionary
measure it is always best to renew them.

19 The rubber gaiters are particularly prone
to damage and it is advisable to renew them
as a matter of course.

Reassembly

20 Begin reassembly by refitting the rack
support bush to the plain end of the rack
housing. If the original bush is being refitted,
align the screw holes in the bush and rack
housing.

21 If a new rack support bush is being fitted,
drill a 2.7 mm diameter hole into the bush,
through the retaining screw hole, to a depth
of 10.5 mm (see illustration).

22 Apply jointing compound to the threads of
the support bush retaining screw. Refit and
tighten the screw, then check that the bush
bore has not distorted. Make sure that the
screw does not break right through the bush
into the bore.

23 Lubricate the upper pinion bearing and fit it
into place in the housing (see illustration). Use
the pinion to push the bearing fully into position.
24 Insert the rack into the housing from the
pinion end and then refit the pinion, splined
end first.

25 Lubricate the lower pinion bearing and
place it in position on the lower end of the
pinion shaft.

26 Refit the preload shims, using additional
shims if necessary, until the shim pack stands
proud of the pinion housing.

27 Refit the end cover and retaining bolts
and tighten the bolts lightly and evenly until all
pinion endfloat is taken up.

28 Using feeler blades, measure the gap
between the end cover and the pinion
housing. Now take off the end cover and
remove the appropriate number of shims until
a gap of 0.28 to 0.33 mm still remains.

29 With the correct shims in position, refit the
end cover using a new gasket, and with the
bolt threads lightly coated in jointing
compound, tighten them fully.

30 Place a new oil seal over the pinion and
insert it into the housing. The seal must be
fitted with the seal lips toward the pinion
bearing and with its top face flush with the
end of the housing.

31 Lubricate the rack damper yoke and slide
it into the housing. Refit the cover plate and
retaining bolts, but do not fit the spring at this
stage.

32 Tighten the cover plate bolts evenly until
the rack is lightly clamped by the yoke. Turn
the pinion two or three turns in either direction
and check that the rack is not binding in any
position. If necessary, slacken the cover plate
bolts slightly to achieve this.

33 Take a feeler blade measurement of the
gap between the damper cover plate and the
housing and then remove the cover plate.

H.1704 6

28.21 Refitting the rack support bush
2 Drill to a depth of 10.5 mm

1 Retaining screw

Oil seal

A wWN R

Upper pinion bearing
Pinion and lower bearing
Preload shims

28.23 Reassembly of the pinion housing

5 End cover and retaining
bolt

6 Rack

A =0.28t0 0.33 mm
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34 Fit a new O-ring seal to the damper yoke
and place the spring in position. Add shims
equal to the gap measured between the cover
plate and housing plus 0.05 to 0.13 mm. Refit
the cover plate and tighten down the bolts.
Turn the pinion through 180° in each direction
from the centre and make sure there is no
tightness or binding.

35 Screw one of the tie-rod ball housing
locking collars onto the rack as far as it will
go. If the original components are being re-
used, make sure that the collar is being
refitted to the end of the rack from which it
was removed.

36 Lubricate the thrust spring and ball seat
and then locate them in the end of the rack.
Lubricate the tie-rod balljoint and the ball
housing and refit these components.

37 Tighten the ball housing until the tie-rod
ball is clamped and will not move without
binding.

38 Now slacken the ball housing slightly
(approximately one eighth of a turn) until the
tie-rod is just free to move. Note: The tie-rod
will still feel stiff to move because of the
tension of the thrust spring, but there should
be no trace of binding or endfloat.

39 Hold the ball housing in this position and
screw the locking collar into contact with it.
Tighten the locking collar using the same
procedure used for removal, making sure that
the position of the ball housing does not alter.
40 If working on early type racks, peen the
edge of the locking collar into the groove of
the ball housing using a small punch.

41 On later type racks, protect the rack
housing from swarf and drill a 3.97 mm
diameter hole, 8.0 mm deep, between the
locking collar and ball housing. The hole must
be drilled on the side facing away from the
rack teeth and at least 90° away from any
previous hole. Note: The rack may be drilled a
maximum of three times only. With the hole
drilled, drive in a new grooved pin and retain it
by peening over the edge of the hole.

42 Repeat the above procedure for the other
tie-rod and ball housing.

43 Refit the rubber gaiter and retaining clips
or wire to the plain end of the rack assembly.

44 Stand the assembly upright and fill it
through the pinion end of the housing with the
correct quantity and type of lubricant as
shown in the Specifications.

45 Refit the remaining rubber gaiter and its
retaining clips or wire.

46 If the original tie-rods have been refitted,
screw on the tie-rod outer balljoint locknuts to
the positions marked during dismantling. Now
screw on the balljoints and tighten the locknuts.
47 If new tie-rods have been fitted, screw on
the locknuts and then screw on the balljoints,
by an equal amount each side, until the
dimension between their centres is as shown
in the Specifications. Tighten the locknuts.

48 The steering gear can now be refitted to
the car as described in Section 27. It will be
necessary to have the front toe setting
checked and reset as described in Section 30
after refitting.

29 Rack-and-pinion steering
gear - lubrication

Ve

1 The steering gear is filled with lubricant
during manufacture and then sealed.
Additional lubricant will only be required in
service if a leak develops, either from the
rubber gaiters or from any of the joints, or if
the steering gear has been dismantled.

2 The steering gear fitted to early models,
identified by black rubber gaiters, is filled with
oil. The steering gear fitted to later models,
identified by transparent rubber gaiters, is
filled with grease. The grade and quantity of
lubricant for both types is given in the
Specifications.

3 Should it be necessary to refill the rack,
proceed as follows.

4 Jack up the driver’s side of the car and
suitably support it on stands (see “Jacking
and Vehicle Support”). Remove the front
roadwheel.

5 Centralise the steering gear so that the
wheels are in the straight-ahead position.

6 Slacken the retaining clips or remove the
wire securing the rubber gaiter to the rack
housing and tie-rod. Slide the rubber gaiter
down the tie-rod sufficiently to provide
access.

7 Using an oil can or grease gun filled with
the specified grade and quantity of lubricant,
fill the rack housing.

8 Refit the rubber gaiter and secure it with the
retaining clips or soft iron wire.

9 Turn the steering from lock to lock to
distribute the lubricant, refit the roadwheel
and lower the car to the ground.

30 Wheel alignment and
steering angles - general
information

General

1 A car’s steering and suspension geometry
is defined in four basic settings - all angles are
expressed in degrees (toe settings are also
expressed as a measurement); the relevant
settings are camber, castor, swivel hub
inclination, and toe-setting. Front wheel toe-
setting is readily adjustable but all other
settings are established during manufacture
and will not normally require attention. It is
possible to alter the front castor angle by
fitting a longer or shorter tie-bar to the
relevant side, and to alter the rear wheel toe
setting by fitting spacers between the rear
radius arm outer brackets and the subframe.
Should there be any reason to suspect that
the front castor angle is incorrect (insensitive
steering, pulling to one side etc) or the rear
wheel toe setting is incorrect (excessive rear
tyre wear) then the settings should be
checked and if necessary altered by a Rover
dealer.

Front wheel toe setting -
checking and adjustment

2 Due to the special measuring equipment
necessary to accurately check the wheel
alignment, and the skill required to use it
properly, checking and adjustment is best left
to a Rover dealer or similar expert. Note that
most tyre-fitting shops now possess
sophisticated checking equipment. The
following is provided as a guide, should the
owner decide to carry out a DIY check.

3 The front wheel toe setting is checked by
measuring the distance between the front and
rear inside edges of the roadwheel rims.
Proprietary toe measurement gauges are
available from motor accessory shops.
Adjustment is made by screwing the tie-rod
outer balljoints in or out of their tie-rods, to alter
the effective length of the tie-rod assemblies.

4 For accurate checking, the vehicle must
be at kerb weight, ie unladen and with a full
tank of fuel, and on models with Hydrolastic
suspension, the trim height must be correct
(see Section 2).

5 Before starting work, check the tyre
pressures and tread wear, the condition of the
hub bearings, the steering wheel free play,
and the condition of the front suspension
components (see Chapter 1). Correct any
faults found.

6 Park the vehicle on level ground, check that
the front roadwheels are in the straight-ahead
position, then rock the rear and front ends to
settle the suspension. Release the handbrake,
and roll the vehicle backwards 1 metre, then
forwards again, to relieve any stresses in the
steering and suspension components.

7 Measure the distance between the front
edges of the wheel rims and the rear edges of
the rims. Subtract the rear measurement from
the front measurement, and check that the
result is within the specified range.

8 If adjustment is necessary, apply the
handbrake, then jack up the front of the
vehicle and support it securely on axle stands
(see “Jacking and vehicle support”). Turn the
steering wheel onto full-left lock, and record
the number of exposed threads on the right-
hand tie-rod. Now turn the steering onto full-
right lock, and record the number of threads
on the left-hand side. If there are the same
number of threads visible on both sides, then
subsequent adjustment should be made
equally on both sides. If there are more
threads visible on one side than the other, it
will be necessary to compensate for this
during adjustment. Note: It is most important
that after adjustment, the same number of
threads are visible on each tie-rod.

9 First clean the tie-rod threads; if they are
corroded, apply penetrating fluid before
starting adjustment. Release the rubber
gaiters outboard clips (where necessary), and
slide back the gaiters; apply a smear of
grease to the gaiter seat on the tie-rod, so that
the gaiters will not be twisted or strained as
their respective tie-rods are rotated.

10
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10 Use a straight-edge and a scriber or
similar to mark the relationship of each tie-rod
to its outer balljoint then, holding each tie-rod
in turn, unscrew its outer balljoint locknut fully.
11 Alter the length of the tie-rods, bearing in
mind the note made in paragraph 8. Screw
them into or out of their outer balljoints,
rotating the tie-rod using a suitable pair of
grips or self-locking wrench. Shortening the
tie-rods (screwing them into their outer
balljoints) will reduce toe-in/increase toe-out.

12 When the setting is correct, hold the tie-
rods and securely tighten the outer balljoint
locknuts. Count the exposed threads to check
the length of both tie-rods. If they are not the
same, then the adjustment has not been
made equally, and problems will be
encountered with tyre scrubbing in turns;
also, the steering wheel spokes will no longer
be horizontal when the wheels are in the
straight-ahead position.

13 If the tie-rod lengths are the same, lower
the vehicle to the ground and re-check the toe
setting; re-adjust if necessary. When the
setting is correct, securely tighten the outer
balljoint locknuts. Ensure that the rubber
gaiters are seated correctly, and are not
twisted or strained, and secure them in
position with new retaining clips or wire
(where necessary).



