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Diagonally-spliit dual hydraulic cirouita; front left/rear right and front

right/rear left. Discs fitted front and rear, ventilated at the front, Single-
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Ventilated
208.0 mm
25.0 mm
20.6 mm
22.0 mm
0,08 mm
0.016 mm

piston, sliding calipers on the front,
or floating calipers (late)
fitted as standard on all
Stabllity Program (ESF) opt
Lever and cablo operation,
roar disce

ingle-platon floating
67,0 mm

~ p.0mm

on the rear.,
modals. Vacuum sarvo assistance. Electronio

lon on soma models
mﬁnommuhdmlmwmdm

double-piston fixed calipers (earty)

Anti-lock Braking System (ABS)
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Hboard and one Outboard
o the CisC '_E;.‘lf:' modeds have a f_l.:‘a:-f.] 3
gngle-p f,‘f.:,’. canper with two brake pads T}?‘;
pistons in the r-;:-'f; typPe operate ;r:deggnqen”;

f each other, aithough, the later t _
:; described for the fd,.,:ﬁ; '::J]'r[:rf:,rg_fﬂﬁ function
k The rear discs incorporate drums with
ynternal orarke -¢Ar|FJ‘EE for operation of jo
handbrake A single pr:rnaw cable, trjgeihﬁr
with two secondary cables from the handbrake
lever, operate the lever on each rear brake
expander. The handbrake is not ,rjﬁif_a,j]umnql
and must be adjusted regularty.

The brake vacuum servo unit uses engine
imiak e manifold vacuum to boost the affort
t applied to the master cylinder by the brake
pedal, In order 10 supply sufficient vacuum
to the servo on autornatic transmission and
diesel models, the intake manifold vacuum
s supplemented by an additional vacuum
pump driven from the exhaust camshaft. The
vacuum pump is mounted on the left-hand
end of the cylinder head and driven by the
camshaft. Manual transmission petrol models
ars fitted with an ‘ejector’ device to boost the
vacuum to the vacuum servo, The device s
fitted in the charge air pipe, and operates by
spoeding up the flow of alr across a venturi,
thus providing vacuum 1o the servo.
=~ anti-lock braking system (ABS), fitted
{ard 1o all models, prevenis wheel
Jinder heavy braking, and not only
L stopping distances, but also
slesring control, By electronically
4 the speed of ench roadwhoel in
b the other wheals, the system can
When a wheel (s about to 100k-up,
~ jontrol Is actually lost. The brake fluld
L applled 1o that wheel's brake caliper
4 and restored (‘modulated’)
times a second until control 1e
4, The systemn components gomprise
yeel spsed sensors, a hydraulio unit
mlegral electronio control module
), brake lines and a dashboard-mounted
ha llght, The four wheel seneore aro
sted on the whesl hub carrlers, Each
o has & ratating toothed hub mounted on
triveshaft (front) o on the hub (rear). The

LB

8ol spoed sensors are mounted In close
ity to these hubs. The teeth produce

sitans wavelorm whose frequency varles
' Iransmitted to the ECM, and used o
s EGM has @ solf-diagnostio facliiy, 1o
sV TIAD: of the ABS If a fault 19

| ’
T T A
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ratio rd<mounted
104 “mm:.m will then

E’:raking system Qe

Wthe 5 Park

or
currespnnding to the 5

This has the effect
wheel with most
the throttle plate

the torque from the engine,

The electronic stabilit
Sy&lem adds anoth

system. Sensors

Speed of
of transferring
traction. At th

Mmaster cylinder, th
the latera] accelerat
the system can co
with the vehicle's move
appropriate corrective action.

bleeding

polsonous; wash off immediately
and thoroughly In the case of basi

skin contact, and seek Immediate medical s described in detail below.

advice if any fluid is swallowed or gets into 9 If

the eyes. Certain types of hydraulic fluid as described previously, and follow the kit
are Inflammable, and may ignite when manufacturer’s instructions, as the procedure
brought Into contact with hot components; may vary slightly according 1o the type being
when servicing any hydraulic system, used; generally, they are as outlined below in

It Is soefost to assume that the fluid is the
inflammable, and to take precautions 10

agalinst the risk of fire as though it is petrol  sequence must be followed (paragraphs 11
that Is being handled, Mydraulic fluid is also  and 12) 1o ensure the removal of all air from
an effective paint stripper, and will attack  the system.

Bleeding sequence

been only partially
rosh water. Finally, it Is hygroscopic (it 11 If the system has |
:L:ﬂrbl molsture fru:'n the air) = old fluid  disconnected, gnd suitable precautions wu;
may be contaminated and unfit for further taken to minimise fluid loss, i slt:nd only o
use, When topping-up or renewing the necessary tnblaedthut@d_ system (ie,
fluld, always use the r-nnmmnnﬂ-:‘:r;- :h: Tiﬂtnt::':n m:fﬁ u:mﬂ\s m‘m o
g aosire (00 fLoasn s # it should be done working in the following

gequence:

plastics; If any is spilt, it should be washed
off Immediately, using coplous quantities

openaed sealed container.

General

hydraulic
\0 correct operation of any

: I::m |8 only posaible after rumm..flm;; nlu
l?;' from the gomponents and clrcult; this

achloved by bloeding the system. Bleeding

dd
the bleeding procedure, &
:nll:;u:mn. unuaed hydraulic ﬂulﬁu;::df tm
gommended ype; never re-use A
n already been plad from the wmmr;
;l.'l:uu that sufficlent fluld (s avallable

atarting work. of Ingorrect
3 |f there o any P°“mmw m, the brake

In the systo
fluld b.:z\t.l"::? sirouit must be ﬂu;l:;
qawmpn oly with uncontaminated. € Eh. various
26 how soals should be fitted to {

" from the
?H hydraulic fluld has been lost

SYSlem, or air ha
leak, BNsure thay
Proceeding further

handbrake then |
: Jack up th :
the vehicle and supﬂur?it o, and ree o

Jacking and
: 1€ same time, g na vehicle sSupport). For imoron
's closed slightly, 10 reqyos ?r?:i:dm;h tllhe vehicle it
wheels.
Y Program ([ESP) 2 ;hec“. that all pipes and h
er function to the agg - OnS tight and bleed scre

_ measure the o any dirt from around th rew
he steering wheel, the pressure the ?;,I:af; 7 Unscrew the mast n

© yaw velocity/r and top the master
on. With this informatir, "6 MAX level
mpare the driver's inlanti-::-r:. remember to maintain the fluid level at least
ment, and apply the above the MIN level line throughout the
prm&dur&, otherwise there Is a risk of further
:Ir ﬁ?tering the system,
ere Is a number of one-man. do-it-
2 Hydraulic system - yourself brake bleeding kits Eur:l:n‘:::y
% available from motor accessory shops. It is
3: recommended that one of these kits is used
whenever possible, as they greatly simplify the
bleeding operation, and also reduce the risk of
Warning: Hydraulic fluid is expelled air and fluid being drawn back into
the system. If such a kit is not available, the

S enterad Decause

the faultl ig A

the vehicle over
Car ramps. Altern

lacked up, remaye

USes are securp
WS Closed. Clean

er cly*linder Feservoir cap,
. :?Imder reservoir up to
line; refit the cap loosely, and

c (two-man) method must be used, which

a kit is to be used, prepare the vehicle

relevant sub-section.
Whichever method is used, the same

a) Right-hand front brake.
b) Left-hand rear brake.
d) Right-hand rear brake.

Baslo (two-man) rmtho:l o
13 Collect together a © ean \ 1
gultable langth ol plastic Of mbh;.n:i:?d
which i8 a tight fit over the bleed \

nﬂmsptmltoﬂl“ﬂw'mmdm
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2.14 Dust cap on the caliper bleed screw

16 Ensure that the master cylinder reaervolr
fluld level ls malntained at least above the MIN
lovel mark throughout the procedure.

16 Have the assistant fully depress and

reloase the brake pedal several times to
bulld-up Initial pressure In the gystem.

17 Unascrew the bleed screw approximately
half a turn then have the assistant slowly

depress the brake pedal down to the floor
and hold it there. Tighten the bleed screw and
have the assistant slowly release the pedal to
Its rest position,
18 Repeat the procedure glven in para-
graph 17 untll the fluid emerging from the
hleed screw Is free from air bubbles. After
every two or three depressions of the pedal,
check the level of fluid in the reservoir and
top-up if necessary.
19 When no more air bubbles appear,
securely tighten the bleed screw, remove the
tube and spanner, and refit the dust cap. Do
inot overtighten the bleed screw.
20 Repeat the procedure on the remaining
crews in the sequence until all air is removed
fom the system and the brake pedal feels firm

again.
Using a one-way valve kit
841 As the name implies, these kits consist of

‘a length of tubing with a one-way valve fitted,
" to prevent expelled air and fluid being drawn
" back into the system; some kits include a
' translucent container, which can be positioned
o that the air bubbles can be more easily
~ geen flowing from the end of the tube.

22 The kit is connected to the bleed screw,

ich is then opened (see |ll
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2 22 Using a one-way valve kit to bleed
the rear brake circuit

user returns to the driver's seat, depresses
the brake pedal with a gsmooth, steady st[aka, 3
and slowly releases It; this is repeated until the
expelled fluid Is clear of air bubbles.
23 Note that these kits simplify work soO
much that it is easy 1O forget the master
cylinder reservoir fluid level; ensure that this is
maintained at least above the MIN level line at

all times.

Using a pressure-bleeding kit

24 These kits are usually operated by a
reservoir of pressurised air contained in the
spare tyre. However, note that it will probably
be necessary to reduce the pressure to a lower
level than normal; refer to the instructions
supplied with the kit.
25 By connecting a pressurised, fluid-filled
container to the master cylinder reservoir,
bleeding can be carried out simply by opening
each screw in turn (in the specified sequence),
and allowing the fluid to flow out until no more
air bubbles can be seen in the expelled fluid.
26 This method has the advantage that the
large reservoir of fluid provides an additional
safeguard against air being drawn into the
system during bleeding.

27 Pressure-bleeding is particularly effective
when bleeding 'difficult’ systems, oOr when
bleeding the complete system at the time of

routine fluid renewal.

All methods

28 When bleeding is complete, and firm
pedal feel is restored, wipe off any spilt fluid,
securely tighten the bleed screws, and refit

the dust caps.
20 Check the hydraulic fluid level in the

master cylinder reseryoir
i E_"‘ﬂ

necessary (see Weeldy cheany ey

bled from the system: i L
Ay Wil P =

feels at all spongy, air must s

the system, and further bleedi,. .

Failure to bleed satisfactorily af,.
B

n
repetition of the bleeding h.‘-
due to worn master cyun.d;mc m

3 Hydraulic pipes and he

minimise fluid loss by first
master cylinder reservoir
it down onto a piece of :1?&::,?&%
an airtight seal. The cap i“mmnratea%
warning float, so hose clamps can be
flexible hoses to isolate sections of het L
metal brake pipe unions can be pj, o
care is taken not to allow dirt into th&mﬂ
or capped immediately they are di
Place a wad of rag under any union tha
be disconnected, to catch any spilt flug
2 If a flexible hose is to be disconne
unscrew the brake pipe union nut befy,

.

Discard any hydrayic Sl 1 by

X
Check the feel of the
h:a@"l

Seals, WY

renewal

If any pipe or hose is to be

"Emnymﬂ ,:»

d
e

Yoty
3

removing the spring clip that secures the
to its mounting bracket (see illustrationg)
Where applicable, unscrew the banjo urig

bolt securing the hose to the caliper ang fhat
recover the copper washers. When removing or !
the front flexible hose, pull out the spring ciip 1€
and disconnect it from the strut. cof
3 To unscrew union nuts, it is preferabls to are
obtain a ‘split’ brake pipe spanner of the corect Af
size: these are available from most motor re

accessory shops. Failing this, a close-fitting d

fl

open-ended spanner will be required, though
if the nuts are tight or corroded, their fiats may
be rounded-off if the spanner slips. In sucha
case, a self-locking wrench is often the arly
way to unscrew a stubborn union, but it follows
that the pipe and the damaged nuts must be
renewed on reassembly. Always clean a uriol
and surrounding area before disconnectng
it. If disconnecting a component with moe
than one union, make a careful note of the
connections before disturbing any of them.
4 If a brake pipe is to be renewed, itcan®
obtained. cut o length and with the urion i
and end flares in place, from a dealer's pars
shop. All that is then necessary is 10 bend

it to shape, following the line of the ofigh n: |

before fitting it to the car. i
motor accessory shops can make “P::.'. 3
pipes from kits, but this requires very e
measurement of the original, 10 “""’.-m |
the new part is of the length-
safest answer is usualty 10 %
the shop as a pattem. Uﬂ
§ On refitting, do not overtighten 1=
nuts.

6 When




4.2 Using slip-joint pliers to press the
piston into the caliper

B ;
Al "_ By o
|.;‘g .'"""?'u* - ;
:- ;_-'_df-\.'
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4.4 Remove the dustcaps...

use new copper washers and tighten the

- * = polts to the specified torque.
2t the hoses are positioned so
2ot touch surrounding bodywork

Bt the pipes and hoses are
fed, with no kinks, and that they
d in the clips or brackets provided.
%9, remove the polythene from the
F and bleed the hydraulic system as
ped in Section 2. Wash off any spilt
anc ‘check carefully for fluid leaks.
i

s
= g

A Warning: Renew BOTH sets of
-’;:-‘fl  front brake pads at the same
——  time - NEVER renew the pads on
ne wheel, as uneven braking may

created by wear

asbestos, whlf:h

-

._-'-.'""",I: "
Jrar r_' tj ~

result. Note that the dust
f the pads may con tain

o = LR i L i
i S e

PR

4.5a ... then unscrew the guide bolts . ..

fgve-' while retracting the piston. If the fluid level
rises above the MAX level line at any time, the
Sumff:}s should be siphoned off or ejected via a
plastic tube connected to the bleed screw.
Caution: Pushing back the piston causes a
reverse-flow of brake fluid, which has been
known to ‘flip’ the master cylinder rubber
seals, resulting in a total loss of braking. To
avoid this, clamp the caliper flexible hose
and open the bleed screw - as the piston is
pushed back, the fluid can be directed into
a suitable container using a hose attached
to the bleed screw. Close the screw just
pefore the piston is pushed fully back, to
ensure no air enters the system.
3 Carefully lever off the retaining spring from
the holes on the outer surface of the callpef,

noting how the spring is located
illustrations)

ng bracket (see
:W;Wﬂﬁ ge the dust caps from the inner ends t:ktsta ;ﬂa: ﬁzﬁ ek e
of the guide bolts (see illustration).

ted on the caliper

. » . and lift the caliper and pads away
from the mounting bracket
9 Using an Allen key, unscrew the guide
bolts from the caliper, and lift the caliper and
pads away from the mounting bracket (see
ilustrations). Tie the caliper to the suspension
strut using a suitable piece of wire. Do not
allow the caliper to hang unsupported on the
flexible brake hose.
8 Remove the inner and outer pads from the
caliper, noting that the inner one Is retained
in the piston by a spring clip attached to the
pad backing plate (see illustrations). Note:
On some models, an acoustic wear waming
device is fitted to the outer pad, consisting of
a metal strip, which contacts the brake disc
when the thickness of the friction material
is less than 3.0 mm. This device causes a
scraping noise that warms the driver that the
are worn excessively. ;
7 Emshmadinanddusthummacahn&r-blﬂ
inhale it. Carefully remave any

4.5b




4.11a Outer (A) and inner (B) front brake
pads

8 Measure the thickness of the friction material
on each brake pad (excluding the backing
plate). If either pad is worn at any point to
the specified minimum thickness or less, all
four pads must be renewed. The pads should
also be renewed if any are contaminated with
oil or grease; there is no satisfactory way of
degreasing friction material. Trace and rectify
the cause of contamination before reassembly.
9 If the brake pads are still serviceable, clean
them using a clean, fine wire brush or similar,
paying particular attention to the sides and
back of the metal backing. Carefully clean the
pad locations in the caliper body/mounting
bracket.
10 Prior to fitting the pads, check that the guide
bolts are a good fit in the caliper bushes. Brush
the dust and dirt from the caliper and piston (see
Warning at the beginning of this Section). Apply
a little high melting-point copper brake grease

#“ = | _a _
— PR

" 5.2 Using a punch to drive out the rear
& brake pad retaining pins

- i Tl il

4.11b The pads must be fitted with thu.i:

arrow pointing the normal, forward rotation
of the brake disc

to the areas on the pad backing plates which
contact the caliper and piston. Inspect the dust
seal around the piston for damage, and the
piston for evidence of fluid leaks, corrosion or
damage. If attention to any of these components
is necessary, refer to Section 6.
11 Fit the inner pad to the caliper, ensuring
that its clip is correctly located in the caliper
piston. Make sure that the arrows on the
pad point in the normal, forward direction of
rotation of the brake disc (see illustrations).
12 Fit the outer pad to the caliper mounting
bracket, ensuring that its friction material
is facing the brake disc. The acoustic wear
indicators must face downwards.
13 Slide the caliper and inner pad into
position over the outer pad, and locate it in

the mounting bracket.
14 |nsert the caliper guide bolts, and then

tighten them to the specified torque setting.

5.3 Removing the anti-squeal spring

remove |
inner rear brake pad

15 Refil the guid

16 F"i:afii thagrat;rﬁﬁh ;
ensuring that js andag o
the caliper holes e con
17 Depress the brake
normal pedal Pressure iaenm
18 Repeat the aboyg kg
remaining front brake Calj o
19 Refitthe roadwheels s
to the ground and lightér:hen
to the specified torque 88 "
20 Check the h?draut’ltilc |

described in Weekly Checks

5 Rear brake pads ..
renewal
Warning: Rene
w

A rear brake pad;a::m Sl

time - NEVER rgp, the .
result. Note that the dysg mramm:
of the pads may contain ash Mhb. :
is a health hazard. Neyer b;;:h"“ll‘
compressed air, and do not {nn.u My
Use brake cleaner or me i‘”""'lfl.

clean brake components, thﬂﬂmmi
1 Chock the front wheels, then

5.8C

rear of the vehicle and sy U by
(see Jacking and vehicle sim,? e g
rear roadwheels. -Remon, not bEE;
Fixed caliper fﬁ: fl
2 Note how the anti-squeal spring is the fluid
then drive out the upper and loyy any time
retaining pins from the outside of the :a: or eject
using a punch (see illustration), _ pleed St
3 Remove the anti-squeal spring (g Cautiol
illustration). -‘ reverse
4 Move the pads away from the disc sigs known
using a suitable lever or a pair of gy seals,
adjustable pliers, and then withdraw the s avoid
pad from the caliper using pliers or a speea and o,
removal tool. 1 e pushe
5 Withdraw the inner pad from the caiz § @ suit
(see illustrations). B toth
Floating caliper  °
& ensu
6 Using slip-joint pliers, press the psa T Cz
fully into the caliper (see illustration). N the |
Provided that the master cylinder BSeVors. noti




5.7 Use a screwdriver 1o lever off the
retaining spring

w with hydraulic fluid, there

mmm but keep a careful watch
,mumm whille retracting the piston. If

Wmmmmmﬂx level line at
"ﬁ'm the surplus should be siphoned off

m:mw::qnnacfed to the

mmmpﬁmnuumn

;- ﬂ“ﬂﬂfd which has been

Wﬂnmm{mm

sdting In a totsl loss of braking. To

M the caliper flexible hoso

 blead scrow - as the piston Is

& the fluld can be directed into

1ol :mm-mmcmd

_i?:-f* screw. Close the screw Just

® the piston Js pushed fully back, 1o
ﬂ-mmmn

o the retaining spring from

mmawcﬁw

5-3d . . then lift the c.allper and pads from
the mounting bracket , , .

mouriting bracket (see llustration).

8 Remove the dust caps, then use an Allen
key 10 unscrew the guide bolts from the
caliper, and lift the caliper and pads away from
the mounting bracket. Tie the callper Lo the
suspension coll spring using a suitable piece
of wire (see lllustrations). Do not allow the

caliper 10 hang unsupported on the flexible
brake hose.

9 Remove the outer and inner pads from the
caliper, noting that the inner one is retained in
the pision by a spring clip attached 1o the pad
packing plate (see illustrations).

All models

10 Brush the dirt and dust from the caliper,
Mtﬂtﬂﬂrﬂmﬂniﬂmmmwrrmu
Wﬂm{rmﬂwodqodﬂubrakodim

11 Measure the thickness of the {riction
material on each brake pad (excluding the
mmjamwpaﬂhwndwm

Braking BYElEm g.?

- then use an Allen k
&y 10 un
the guide bofts . St

G.8e ... and suspend the caliper from the
suspension coll spring
Lo the specified minimum thickness or less, all
four pads must be renewed. The pads should
also be renewed if any are contaminated with
oil or grease; there is no satisfactory way
of degreasing friction material. Trace and
rectify the cause of contamination before
reassembly,
12 If the brake pads are still serviceabls,
clean themn using a clean, fine wire brush or
similar, paying particular attention to the sides
and back of the metal backing. Carefully clean
the pad locations in the caliper body/mounting
bracket.
13 Prior 10 fitting the pads, clean and check
the guide bolts/retaining pins are a good fit
in the caliper. Brush the dust and dirt {rom
the caliper and piston (see Warning at the
beginning of this Section). Apply a littls high
melting-point copper brake grease 10 the
the caliper and piston (see iHustration).
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5.15 Correct position of the piston in the
rear brake caliper (early models)

Inspect the dust seal around the piston(s) for
damage, and the piston(s) for evidence of fluid
leaks, corrosion or damage. If attention to any

of these components is necessary, refer to
Section 7.

14 If new brake pads are to be fitted, the
caliper piston(s) must be pushed back into the
cylinder(s) to make room for them. Either use a
G-clamp or similar tool, or use suitable pieces
of wood as levers. Provided that the master
cylinder reservoir has not been overfilled with
hydraulic fluid, there should be no spillage,
but keep a careful watch on the fluid level
while retracting the piston(s). If the fluid level
rises above the MAX level line at any time, the
surplus should be siphoned off or ejected via
a plastic tube connected to the bleed screw.
Warning: Do not siphon the fluid
by mouth, as it is poisonous; use a
syringe or an old antifreeze tester:
~ Caution: Pushing back the piston causes a
_ reverse-flow of brake fluid, which has been
known to “flip’ the master cylinder rubber
Seals, resulting in a total loss of braking. To
avoid this, clamp the caliper flexible hose
and open the bleed screw - as the piston is
)ushed back, the fluid can be directed into
8 suitable container using a hose attached
fo the bleed screw. Close the screw just
before the piston is pushed fully back, to
ensure no air enters the system.

r] ll-'

g
!

Fi

Fixed caliper
15 Where applicable, use a steel rule to
check that the cutaway recess in the pistons

are positioned correctly (see i!Iustratmn].llThe
recesses must be at the bottom IDf the ca iper.
If necessary, carefully turn the pistons 10 their

correct positions. :
16 Locate the new pads in the caliper. Ensure

that the friction material faces the disc, and
check that the pads are free to move.

17 Locate the anti-squeal spring on the pads,
then insert the pad retaining pins from Fhe
inside edge of the caliper, w_hile depregslng
the spring. Tap the pins firmly into the caliper.

Floating caliper

18 Locate the inner and outer pads in Eha
caliper, making sure that the inner pad location
spring is fully entered in the piston. ‘
19 Slide the caliper and pads over the disc
and onto the mounting bracket.

20 Insert the caliper guide bolts, and_ then
tighten them to the specified torque setting.
21 Refit the guide bolt dust caps.

22 Refit the retaining spring to the calipe:r.
ensuring that its ends are correctly located in
the caliper holes.

All models

23 Depress the brake pedal repeatedly until
normal pedal pressure is restored.

24 Repeat the above procedure on the
remaining rear brake caliper.

25 Refitthe roadwheels, then lower the vehicle

to the ground and tighten the roadwheel bolts
to the specified torque setting.

26 Check the hydraulic fluid level as
described in Weekly checks.

6 Frontbrake caliper- %
removal, overhaul and refitting

S

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the roadwheel.

2 Minimise fluid loss by first removing the
master cylinder reservoir cap, then tightening
it down onto a piece of polythene to obtain an
airtight seal. Alternatively, use a brake hose

clamp to clamp the flexible hose leading to
the brake caliper.
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3 Clean the areg aroy

hose union. Notg the . 0 the
(to ensure correct o1 g 5
remove the union bmltma:?:;l- they, t».:f\ 16 .V
sealing washer frop, each OV p 4 Y ”ad;fﬂ
union. Discard the Wa&hehr Side E:"ig} ﬂ# b
be rused on refining, Ply s Ney, 11-“' 47 Lut
EE|IF}EF hole to Minimige ﬂ?ﬁq ho:\ \ e ﬁd.
the ingress of dirt into oy a.:"l} : ;riraiirg
4 Remove the brake h?lira.‘c "\: gl’d €
Section 4, th o Gl s 7
g en I'El'nnye lhﬁ d ' 1 10
vehicle. iﬁgh F e
5 If necessary, unbolt A 5“;9?*

bracket from the hup camu: h‘:ﬁb& 3

Overhaul .’::::\ ﬁi_ EI
Note: Before dismany; - 8
check on the availability a:?; Orzy . '”g'u
as it may be more Bcﬂﬂnmj‘:afnu m\ 20 i
complete unit. lo ’Bf:"» By
6 With the caliper on the " _ f‘ |
all external dirt and deprig. " C% Not
7 Withdraw the piston from the S wer
and remove the dust seal. The %hﬂ shO

PN B (o
out by applying compresseq 4, h"‘"ﬁh. F 2

hose union hole. Only |ow Pressy “"‘N o'
required, such as from a foot 'I"'Hu 0
8 Using a small screwdriver carps. |

the piston seal from the calipes Y gy [
not to mark the bore.  taking

9 Remove the guide bushes

10 Thoroughly clean all .
only methylated spirit or clean

.
Never use mineral-based soiumm:l
petrol or paraffin. Dry the wm;i
compressed air or a clean, lint-free cign s B
available, use compressed air to bjoy ;
the fluid p B

11 Check all cur.nponenta. and reney
that are worn or damaged. If the piston:
Cylinder bore are scratched excessivaly,

the complete caliper body. Similarly check *., 4
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-condition of the guide bushes and bols e
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reasonably tight sliding fit. If th
about the candition of any component
a matter of course; these are avallabes! |

-

Bl

repai kit together it assemby g
13 Lﬂbﬂnaiaifmw Ul b

‘-'\.

b e i
o

E‘u Iad L .."“".t::é.:l ....-f:l -: e X .. :... ;: _.-:, 2 «:‘:l’.l '_ I |
supplied, or dip it in clear
7 ; th;q,.a L= _:I_. :;. T{'; _ .

Fry SR s -“i.:;:"'_;:lhc";.a Sl 3 AT

using only the finger

sPOSNON e o

. ' }_...'
: o
i ana ® Ty "\.i
1l .i"' 1 ILET.

L

I-I |
| |
}
.|IIr g
at!
' -



24

o
el

:
=21
i ] 1
el W

et

. T
H

Py . ‘
o vhad L
i hT i TF4

Note that, provoeng the

brake caliper ~
i, overnaiud and refitting

3

 from whesls, then jack up the

Sahicie and suppon on arle stands

%) a0 vehicle support), Remove the

fiuid loes by first removing the

der reseryo cap, then tightening

0 a piece of polythene 1o obAain

sezl, Anernatively, use a brake

Hamo on the flexible hose leading 1o

F fine on the rear axe (earty models

fed casiper) (see Wustration) or 1o the

g caliper (iate modess),

: unscrew the mst at this etage.

:tht brake pads as described in

recautions describey
R taken 10 mensmise Drake fiuid loss, j
) id oriy be necessary 10 Dieed the releyam
 fort Drzr s

Befit the reacWnes, then lower the vehicie

iNdr the hose from .
OF PG the endg of g

10 ¥ necesean
Y, unboft the
Dracket from the backplat:

Overhaul

Mote: Before dismantling the brake caliper
check on the availability and

: cost of parts,
as it may be more economical to renew the
complete unit,

11 With the cafiper on the bench, clean away
2l external dirt and debris,

12 Withdraw the piston(s) from the caliper
body, and remove the dust sealls), The pistonis)
can be withdrawn by hand, or f necessary
pushed out by applying compreseed air 1o
the brake hose union hole, Only low pressure
should be required, such as from a foot pump.
Caution: On the fixed caliper, keep each
piston identified for position to ensure

correct refitting.
13 Uging a small screwdriver, carefully

ermoy ' aliper,
e the piston seal(s) from the ¢
:amqmmwmmwm |
14 Ontmﬂaaﬁngcaﬁpﬂ,mawm
Wirmﬁwcﬁpﬂ'bodv-

Only methylated siri
Never Use mineral.
PEIrol or paratfin.

COMpressed air

based Solvems such as

Ory the

’fh:rf'ﬂing caliper,
guide bushes and bolte; both bushes and

bm;thouﬁdbaurﬁmmgmardamm
ught sliding fit. Renew the caliper sealg and

dlmwmua:armnermmm“

available as a fepairkntnqeﬂ'uvﬁmm;
grease.

17 Dnrmrﬂy.mumﬂmmcmw;

are absolutely clean.

1€ Lubricate the new seal(s) with the grease

supplied, or dip them in clean hydraufic fluid,

then locate them in the cyfinder bore groove(s),

using only the fingers to manipulate them into

19 Fill the inner cavities of the dust seals
with the grease supplied, or dip them in
clean hydraulic fluid, then locate them on the

Aonis),

20 Locate the piston(s) on the caliper, then
caredully press it fully into the caliper body,
tw/isting it from side-to-side fo ensure It entsrs
the internal seal correctly. At the same time,
ake sure that the inner end of the dust seal(s)
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8.5 Checking the front brake disc run-out
with a dial gauge

the fixed caliper, make sure that the piston
cutaway recesses are positioned as described
In Section 5.

Refitting

Fixed caliper

21 With both pistons refitted, locate the
caliper over the disc and onto the backplate,
then insert the hydraulic line and screw in the
union nut. Do not fully-tighten the nut at this
stage.
22 Apply a little locking fluid to the threads
of the mounting bolts, then refit the cover
plate and bolts, and tighten the bolts to the
specified torque.
23 Refit the brake pads (see Section 5).
24 Fully tighten the hydraulic union nut.

Floating caliper

25 Locate the caliper mounting bracket on
he backplate, then apply locking fluid to the
reads of the mounting bolts, insert them,
d tighten to the specified torque.

Screw the brake hose into the caliper and
ten it to the specified torque.

‘Refit the brake pads as described in
tion 5, together with the caliper.

3 Locate the brake hose in the bracket
aking sure that it is not twisted. Refit the
lip, then insert and tighten the rigid brake line
Inion nut.

models

20 Remove the polythene, where fitted, and
‘bleed the hydraulic system as described in
" Section 2. Note that, providing the precautions
- described were taken to minimise brake fluid
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8.7 Use a micrometer to check the disc
thickness
loss, it should only be necessary 10 bleed the

relevant rear brake. _
30 Refit the roadwheel, then lower the vehicle

to the ground and tighten the roadwheel bolts
to the specified torque.

8 Front brake disc - g&

inspection, removal A

and refitting Q‘\..
Inspection

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
both front roadwheels.

2 For an accurate check and for access to
each side of the disc, the brake caliper should
be unbolted and suspended to one side as
described later in this Section. Alternatively,
just the brake pads can be removed as
described in Section 5.

3 Check that the brake disc securing screw is
tight, then fit spacers approximately 10.0 mm
thick to each of the roadwheel bolts, and refit
and tighten the bolts. This will hold the disc in
its normal running position.

4 Rotate the brake disc, and examine it for
deep scoring or grooving. Light scoring is
normal, but if excessive, the disc should be
removed and either renewed or machined
(within the specified limits) by an engineering
works. The minimum thickness is given In
the Specifications at the beginning of this
Chapter.

5 Using a dial gauge, or a flat metal block

Al
St

8.11b Using an impact driver to loosen the

brake disc securing screw

and feeler blades, Check ,
does not exceed the T‘T'alm&%
Specifications (see iflyce. 2" o, "

disc as described Iat.:j%ﬂ_ B
disc-to-hub surfaces ar » g Umg:"\\

the disc and check ET%Q\
run-out is still excessjye t';ew e
renewed. " digg -I,~
7 Using a micrometer check %ﬁ
thickness is not less than “’Elu.!
Specifications (see illumﬁ::l Qe :ﬁ
at several points around the GLTHQ N
8 Repeat the inspection on th. N\
brake disc. the ey,
Removal
9 Remove the roadwh ap0"
used when checking theeﬂm 'S ang t;;ﬂﬂ':{
10 Remove the disc 10
Section 4, and tie th:ac:;::?“ﬁq‘ ’;fea‘iﬁe‘
Also remove the front brake %0'! v 5 Gneck
bracket with reference to Sectign g “"-Irg. st Thé:
11 Remove the securing e iick to
withdraw the disc from the huy_ ": b gnd 19"
is tight, use an impact dmhmh gs nom
illustrations). L 4 ﬂﬂ'i
Refitting d;ejﬁt.
12 Refitting is a reversal of e emoVE
sure that the mating faces of the disc ggy” £ (W""
are perfectly clean, and apply a mu: WOrKS-
fluid to the threads of the securing g the SF
before tightening it. If a new disc S bany chaptt
fitted, remove the protective coating from se § UsH
surface, using an appropriate solvent fuy and f€
the disc pads as described in Section 4 e does
refit the roadwheel and lower the vehices, Spec!
the ground. 6itd
e S disc
9 Fw brake disc 7
and refitting v
A TR e N renc
; TuU
Inspection .

LT

1 Chock the front wheels, then jack w® §

rear of the vehicle and support onaxlesa® § g
(see Jacking and vehicle support). Remit §
both rear roadwheels. ‘% n
2 For an accurate check and for mﬂ' |
each side of the disc, the bmuhf"ﬁt A
- T
R

o
T
o
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be U whoited i‘.'l.""-~.-1 5'-.15'5.*;‘:‘.1"1"‘\.‘: 10 One Side as
gescribed later in this Section, Alternati aly:
juSI the brakeé i.."i.'ldﬁ can be removed as
describad in Section J.
3 Check that the brake disc secunng screw is
tight, then hit spacers approximately 10.0 mm
thick to sach of the roadwheel bolts, and refiy
wmtm the bolts, This will hald the disc in

~ jts normal running position.
_ 4 Rotate the brake disc, and examine it for
S deap scoring or grooving. Light scoring s
pormal, but i axcessive, the dis¢ should be
samaved and either renewed or machined
(within the specified limits) by an engineering
works. The minimum thickness I8 given in
the Specifications at the beginning of this
Phapter,
b s a dial gauge, or a flat metal block
' % biades, check that the disc run-out
':, sxceed the figure given In the
run=out I8 excessive, remove the
described later, and check that the
,, b surfaces are perfectly clean. Refit
8¢ and check the run-out again. If the
Ut 18 still excessive, the disc should be

-

L |
. oy
L

Walna a micrometer check that the disc
s |8 not less than that given In the
sacllications (see lllustration 8.7). Take
sadings at several points around the disc.
8 Repeat the Inspection on the other rear

TS

1 Carefully release the roar brake hydrnuilr:
~ line| the clip on the mllr Txla. (aking oA

H ! _-:‘ :,:-.: '-'.-*-.- ' Lk : ‘ vely.
2 Unbol ;nh; :Lmrn:::'tr\u m:r brake cnlip:;
elerance to Section 7, and tie I l‘i’l‘l’ :
A convenlont place to 8eCuUr0 the “t :::
sidle I8 to the exhaust SYSIETH

ilnng plastic cable-tie.
“With the caliper alrendy remoY

L
5
* [

4 . . "d In ordul’

. F
R ot
'

t':" H_’IH‘&.,,"W]:.. th_.,'

AN remove t
“' t'ﬁ‘ T"h:hl[:'llt.n |
SUSpension 1 alling w:ﬂ orag

All models

14 Using a SCrewds
hole, back oft the hy
with relaroce 1o

15 Remove t
the disc

EC Pads, uns

Crew the bolts

Kot from the rear
(sve ﬂlu;n-um}

L ﬂﬁ‘klﬂﬂg SCrew
irom the hub (see

Refitting

e ht e g e B
9 Rces of the disc and hub
ut\; pertectly clean, and apply a little locki
fluid to the threads of the TOCUNNG SCToW beh:i
tightening it, If a new disc is Deing fitted, remove
the protective coating from the surface. using
an appropriate solvent. Adiust the handbrake
as described in Section 15 and the handbrake
cables as described in Section 18, Refit the
roadwheel and lower the vehicle to the ground

ang w 'I'J‘p,“!il““
ustrations)

10 Handbrake shoes -
Inspection, removal

and refitting

Waming: Renew BOTN sets of
A rear brake shoes at the same

time. Note that the dust created
by wear of the pads may contain asbestos,
wj:‘lfnh is & health hazard, Never hlow it out
with compressed air, and do not inhale any
of It. Use brake cleaner or methylated spirft

to clean brake components.

014 Back oft e

ad;ustmeny USEQ & sTrowdriver theoe
the acoess hoe mn the disc o

Inspection

11 P b -
P ot ey e
i UENQ Drake shoes insice drums
ORrE with the discs
i H:. k:::-:‘ l:h:::t;:::w !':.:v:q.'e{*-r:uhn SN W
3C. Chock the hw:*:: H’\g e ﬂi‘h“ll e
- ey, then jack up
the rear of tha vehicle and suppoet | on axde
stands (=eq WICRING and vehicle suooa Tum
the braka disc so that the automatic atiuster
9 Visiie through the hole In the s, It the
adjuster has mom than 10 threads visitie, the
Shoes are wom excessively and shoud be
rerwed
J FOr a thorough check, remove the real
brake diso as descrbed n Section 9. then
cheok the minimum thickness of the friction
matenal on each handbrake shoe, It any one
of the shoes has wom balow the apeciied

i, all tour handbrake ashoes must be
renewed as a sol.

Removal

4 With the rear brake disc removed, clean
\he dust and dint from the brake ahoea and
backplate

8 It ls posaible 1o remove and refil ihe shoes
without removing the rear hub, although we
tfound It much easier with the hub remaoved
and tha backplate on the banch, particularty
far the reastembly procedure. Reter ‘o
Chapter 10 and remove the rear hub. andd the
baokplate complata with handdbiake shoas

¢ Unhook the cable return sping from tha

o e T

mi- din0

l




10.8b Handbrake shoe adjuster (left-hand
rear brake). ..

hole in the backplate and from the cable end
fitting (see illustration).
7 Unhook the cable end fitting from the

lever on the bottom of the backplate (see
illustration).

"'_12 10 9 Removing the handbrake shoe
~ hold-down cups, springs and pins

10.7 Disconnecting the handbrake cable
end fitting from the lever on the backplate

10.8¢c ...expander...

8 Note the fitted position of all components,
and if necessary make a sketch of them (see
illustrations).

9 Remove the shoe hold-down cups, springs
and pins by depressing the cups and turning

10.10 LIift the shoes diractly from the
backplate

10.8d ...and hold-dnwn

them through 90° using a pair of
illustration). If the hub is still litmv,m"
a suitable tool through the hole iIIthm,
flange.

10 Carefully lift the shoes directly from ¢ --.
backplate anchors and guide the m
lever through the rubber grommet |,.
illustration).

11 Pull the shoes apart and rumu
adjuster, followed by the upper nmmm
(see illustrations).

12 Swivel the upper ends of thuhu
inwards, and remove the anpandu!mlg
bottom ends (see lllustrations). 2

13 Unhook the lower mtum spﬂna iﬂ ’

shoes (see illustration).
14 Dismantle the ad]uatar nnd
components for cleaning (see

15 If both handbrake nssamhlll!'"
dismantled at the same tima, take care nt8.

mix them up

o '\-'
]
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46 Clean all components
S, then e
Xamine

Braking system 9e11

them for wear and d

damaged cmmpanen?:abaea-kgesnuew worn or

expander and adjuster operate fre: that the

not seized — apply a spot of oil to the At

pivots, and apply a little high meu_exl:-anqﬂ

grease to the threads of the adiustjer:gl:_rzfacint
re

reassembling it. Set th :
: e :
minimum length. adjuster to jts

Refitting

17 Clean the backplate thoroughly, and apply

a little copper grease to th
: J e sh
points (see illustration). Oe contact

18 Assemble the shoes onto the backplate
using a _reuersal of the removal procedure
19 Refit the backplate and rear hub ‘with
reference to Chapter 10.
I2!'.I Hook the cable end fitting on the expander
ever and locate the cable hol '
il older in the
21 Hook the cable return spring in the
backplate hole and on the end fitting.
22 Hgﬁt the rear brake disc and caliper as
described in Section 9.
23 Adjyst the handbrake shoes as described
in Section 15, then refit the roadwheels and
lower the vehicle to the ground.

~“#moval, overhaul and refitting

V((a

T

ff'tha vacuum present in the brake
it by repeatedly depressing the brake

’t -hand drive models, remove the main
ox and holder, then disconnect the wiring
‘the anti-theft alarm switch. To provide
re working room, unbolt and remove the
) Where fitted, disconnect the wiring from the
yrake fluid warning switch in the reservoir.

" Ji' phon out the fluid from the reservoir.
Alternatively, open any convenient bleed screw
in the system, and gently pump the brake
al to expel the fluid through a plastic tube

A ected to the bleed screw (see Section 2).
siphon the fluid

e

i
e e
T

conne
A Warning: Do not
/ is poisonous; use @

- h by mouth, as it
L= syringe or an old poultry baster.
the master cylinder

5 Place cloth rags beneath
o catch spilt fluid.

6 Onmanual transmission
the clutch hydraulic hose

eservolr.

Sfit the filler cap on 1
ully lever the reservo
top of the master C

screwdriver. :
Note the position of the brake

| unscrew the union nuts and move

| toone side so that they ar®

| essively, If available use @

models, dlscnnna?t
from the brake fluid

he reservoir, then

ir from the rubber
ylinder

o
[,

' »
Fail L™
k J‘;'.'.l
o |

e

i i
.-.h.‘_ %

-~ grommets in the
using a wide-bladed

3
_ "#il' i -_.
3 NOLe

nes, then
the lines

A
L

Y, 7 | g
- '--,-':;-l'*'q-.'!..

: L :'E'.T:Iﬂ:-"
er cylinder.
Pt o | =

.....
ey v R

10.14 Dismantling the expander

unscrew the nuts, as they can be very tight.
Tape over or plug the outlets of the brake lines
and master cylinder.

9 Unscrew the mounting nuts and withdraw
the master cylinder from the front of the
vacuum servo (see illustration). Recover the
seal, Wrap the master cylinder in cloth rags
and remove it from the engine compartment.
Take care not to spill fluid on the vehicle

paintwork.

Overhaul

10 Before dismantling the master cylinder
check on the availability and cost of parts,
as it may be more economical to renew the

complete unit.
11 Clean all dirt and debris from the exterior

of the master cylinder.
12 Prise out the rese
the top of the master Cy

overleaf).

rvoir rubber seals from
linder (see illustration

10.17 Apply a little copper grease to the
shoe contact points
13 F{qmuve the cover and the lockpin from
the ﬁuu? aperture to the secondary piston.
14 Using circlip pliers, extract the circlip from
the mouth of the master cylinder while slightly
depressing the piston against the spring
tension.
15 Remove the primary and secondary
pistons, together with their springs, from
the master cylinder bore, noting their order
of removal. If the pistons are tight, tap the
cylinder on the work bench or on a block of
wood to release them.
16 Thoroughly clean the master cylinder
components with methylated spirit or clean
brake fluid, and examine them for wear and
damage. In particular, check the bore surfaces
and rubber seals. The bore surface must not
be pitted or scored, and the rubber seals must
not be perished or worn. Clean the fluid entry
ports of any rust or sediment. |
17 Ifthe cylinder bore is in good condition but
the rubber seals are worn excessively, obtain
new seals or complete new plstons and 353!5.
18 Lubricate the seals and bore suﬂana‘wmh
clean brake fluid. Insert the secondary piston
assembly with the slot in line with the top of

the cylinder, and then insert the lockpin and

cover to hold the piston in place. Make sure
that the seal

lip is not damaged as it enters
the cylinder.

' [ bly; again
9 Insert the primary piston assem
Laking sure that the seal lip is not damaged

as it enters the cylinder.
o0 Depress the primary pis
circlip in the groove In the

Release the piston.
21 Dip the rubber sea

ton, then fit the
cylinder mouth.

|s in clean fluid and




9¢14 Braking system

locate them in the apertures on the top of the
master cylinder,

Refitting

22 Ensure the mating surfaces are clean and
dry then fit the new seal to the rear of the
master cylinder.
23 Fit the master cylinder to the studs on the
vacuum servo unit, ensuring that the servo
unit pushrod enters the master cylinder piston
centrally. Fit the retaining nuts and tighten
them securely.
24 Remove the tape or plugs, and reconnect
the bra}ce lines to the master cylinder. Tighten
the union nuts initially with the fingers to
prevent cross-threading, then fully tighten
them with a spanner.
25 Locate the fluid reservoir stubs in the rubber
seals, and press firmly until it is fully entered.
26 On manual transmission models,

reconnect the clutch hydraulic hose to the
brake fluid reservoir.

27 Fill the fluid reservoir with fresh brake fluid
up to the MAX level mark.

28 F_Ieconnect the wiring to the brake fluid
warning switch in the reservoir filler cap.

29 On left-hand drive models, reconnect the
wiring to the anti-theft alarm switch. Refit the
bracket, main fusebox and holder.

30 Bleed the hydraulic system as described
in Section 2. Thoroughly check the operation
of the braking system before using the vehicle
on the road.

12 Vacuum servo unit
non-return valve - :
removal, testing and refitting

V(i

Removal

1 The non-return valve is located in the
hose leading from the vacuum servo unit to
the intake manifold. It cannot be obtained
separately from the hose.

2 Carefully ease the hose adapter from the
rubber grommet on the front of the servo unit.
3 Unscrew the union nut and disconnect the
hose from the intake manifold.

4 Release the hose from the support and

remove from the engine compartment.

I e G

P il .
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5 K o

Refitting fgc

7 Refitting is a reversa o o0P

tighten the union mnmnl:' _ p®
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—
gnscrew theé servo bracket mg
and Nuts. Withdraw the servo yni
mounting bracket from the bulkhead
remove from the engine Compartment il
41 Undo the nuts and remove the-
from the rear of the servo unit.

Refitting

12 Fit the bracket to the rear of the se
and tighten the nuts,

413 Locate the servo unit and mountin

pracket on the bulkhead making syre that the

upper bracket locates correctly on the lower

pracket. Refit the mounting bolt ang nuts, and

tighten securely.

14 Inside the vehicle, connect the Pushrod

clevis on the pedal, then insert the pivot pin

and secure with the spring clip. Reconnect

the brake pedal return spring (see llus-

tration).

15 Refit the facia lower trim panel beneath

the steering column.

16 Refit the crankcase breather valyve and

hoses.

17 Press the vacuum hose adapter in the

rubber grommet in the front of the vacuum

servo unit.

18 Refit the plastic cover to the rear bulkhead

area, then refit the windscreen wiper arms
: " -ance to Chapter 12.

| 1e master cylinder with reference
211, and bleed the brake hydraulic

scribed in Section 2.

d drive models

Unting b[}h
t and UDper

bracket

VO unit,

; -
Loty

ﬂ“ the master cylinder as described

, area around the master cylinder-

o

rear brake line, note its position,
1 ‘the union nut and remove the
] -" unit. Tape over or plug the
d line ends to prevent entry of dust

i

*

L

L™ g
I':‘::

""‘ um hose adapter from the
grommet in the front of the vacuum

aoE

- e

ew the mounting nuts securing the

-
e i

o the bracket, then remove the clip

e pushrod and withdraw the servo unit

'::.. TLAe

P

th '“mn unit on the bracket and

- 4 r{“‘_:_ e

he brake pedal pushrod with the
hrod. Refit and tighten the mounting

L --Z'I._L"'_k;q -

k., § .
B
i |

—o

139¢c ...and remove the pushrod pivot 13.14 Fitted position of the brake pedal

ot return spring
14 Vacuum pump - unscrew the mounting bolt from the braciet
removal and refitting on the cylinder head, and withdraw the pipe

from the engine compartment. Temporarily
tape over or cover the turbocharger and
throttle body apertures.

1 Disconnect the vacuum hose from the
vacuum pump on the left-hand end of the
cylinder head. To do this, press in the red
locking ring while pulfing the hose out (see
illustration).

8 Disconnect the wiring from the ignition
dﬁdmgenm:mmemﬁmerhaad.

9 Place some cloth rags below the vacuum

Vi

Mechanical vacuum pump

Removal

1 Unclip and remove the engine top cover.
2 Disconnect the vacuum hose from the
pressure sensor located on the side of the

turbocharger. me. _
3 Undo the screw, and detach the bypass pump m;mm ﬁ-ﬂu‘ then ﬂm. :

‘ the turbocharger inlet pipe. remove the banjo Recover the ¢ ‘
E[p;fr::r]'mect the bypass valve from the 10 Unscrew the pump :sl:l::;ngbom
cha;;EEirDipe mmmmﬁw.wm vithgraw
5 Disconnect the wirin? fmm the temperature ustration).
sensor on the charge air pIpe.

' inq the charge air pipé
6 Loosen theclips securing L
to the throttle body and turbocharger

g

o] * o l.::..'l""




ge16 Braking systém

A

15.7 Handbrake cable adjustment nut on
the handbrake lever

Refitting

11 Clean the contact surfaces of the pump
and cylinder head. Position the new inner and
main seals on the pump and retain with a little

grease.

12 Position the pump drive dog SO that it will
engage with the slot in the end of the camshaft
when refitted. Locate the pump On the cylinder
head, and refit the mounting bolts, hand-tight
at this stage. Wipe away any spilt oil from the

cylinder head.
13 Refit the banjo bolt, together with a new

O-ring seal, and tighten it to the specified

torque.
14 Insert the mounting bolts, and first tighten

the two in the cylinder head to the specified
torque, then tighten the remaining bolt in the

bracket to the specified torque.
15 Reconnect the wiring to the ignition
discharge module, then reconnect the vacuum

hose to the pump.
16 Refitthe charge air pipe to the throttle body
'and turbocharger, and tighten the mounting

bolt. If necessary, apply a little petroleumn jelly
o the throttle body O-ring to facilitate refitting
it. Tighten the pipe securing clips.

17 Reconnect the wiring 1o the temperature
sensor on the charge air pipe.

18 Reconnect the bypass valve to the charge
air pipe, then reconnect the bypass pipe to the
turbocharger inlet pipe and tighten the screw.

19 Reconnect the vacuum hose to the
pressure sensor.

20 Refit the engine top cover.

Electrical vacuum pump

' Removal

'21 Apply the handbrake, then jack up the
front of the vehicle and support it on axle
~stands (see jacking and vehicle support).
‘Remove the left-hand front wheel.

ﬁ).ﬁ emove the wheel arch liner, and where
applicable, the engine undershield

23 Disconnect the vacuum hose from the
4 Dis g,u, t the wiring from pump.

25 Unscrew the mounting nuts and bolts and

the vacuum pump from the inner

e reversal of the removal

45 Handbrake = S
adjustment q:.
a

heels, then jack up
d support on axle

vehicle support).
release the

1 First chock the front W
the rear of the vehicle an
stands (s€€ Jacking and
Remove both rear wheels. Fully
handbrake lever.

2 Check that the cables are not pulling the

expander levers on the rear PECEP@E? lsf
they are, loosen the cable adjusting nut 4@
necessary with reference to pﬂragl_’aﬂh 6.

3 Working on each side at a time, adjust
the shoe positions as follows. Turn the_: rear
disc/drum until the access hole 1S pc:mh::med
over the upper adjuster serrations. USJFIQ a
screwdriver through the hole, turn the adjuster
serrations until the disc/drum is locked. ND‘:“"
back off the serrations until the disc/drum 1S
just free to turn. Repeat the adjustment on the
remaining disc/drum.
4 Refit the rear wheels and tighten the bolts.

5 Set the handbrake lever on the 1st notch.

6 Open the lid of the centre console, and
remove the mat for access to the handbrake
cable, adjusting nut.

7 Tighten the cable adjusting nut until slight
resistance is felt when turning the rear wheels
(see illustration). Fully release the handbrake
lever and check that the rear wheels turn freely,
then set the lever on the ond or 3rd notch and
check that the rear wheels are locked firmly.
If necessary, make a final adjustment of the
adjusting nut.

8 If only one rear wheel locks, one of the
brake cables may be seized, and this must
be attended to before finally adjusting the

handbrake.
9 On completion, lower the vehicle to the

ground.

16 Handbrake cables -
removal and refitting

I

Removal

the handbrake cap|

- _ f
expander levers. ) SPrin | 1’1J1 i‘!
5 Unhook each cap)q i, aﬂta "

expander levers, oI fittyy %?a Gnﬂiﬁdﬂ 4
6 IU-FH th':i primary cable : 9 fy : ' /4 "-Jﬂrq.
90° and disconnect it from, thti fitg, N 5‘”‘1{6 2
7 Release the front enqs ﬁ?&&%;‘j?ih% S
|
theS supports. fach ":hi " e 1'30 ﬂpﬂ?ﬁﬂ;
B8 Support the fuel tank With 5 + A e ,.r.nne
large block of wood, then |, trﬂﬂeﬂ 10 l:.hnt'l" t.ﬂu
tank front support strap py NSerey, NG 60N
str;ps to release the handhl:aiu“q o ij ,35155 F
cables. g b f A
9 Release the cab \ iy
withdraw from aclIES from the g, ' B iﬁnlwuﬁr
Y Under the vehicje, "y AT e
Refitting R 6 g
s | r
10 Refitting Is a reversal of re Giﬁﬁh'j
;

the handbrake as described jn g hu: ?‘ E the

17 Handbrake lever - Heﬁﬂi
removal and refitting . it
19
Removal
1 Chock the front wheels, then ja
rear of the vehicle and support on mi"ﬂ the
(see Jacking and vehicle suppor H“N germ
both rear wheels. + NeMay e
2 Working at each rear wheg br ! igh
BRI

disconnect the left- and right-hang .
springs from the holes in the backpm: E 9 RE
unhook the cable fittings from the hangy, § 92

shoe operating levers. 73 W
3 Remove the centre console as describeqy the
Chapter 11, and lift up the gaiter, totl

4 Disconnect the wiring from the handoraie 4\
warning light switch, and release the wiin pal

from the cable-ties. 5 |
5 Unscrew the nuts securing the handore o
assembly to the floor. Cé
6 Raise the handbrake assembly directly fron ¢
the floor, and carefully ease the equaisery § S
through the floor aperture. Tie alength o stin E
to the equaliser so that it can be recovered fu €

refitting. __
7 Turn the primary cable end fitting through
90° and disconnect it from the equaliset §

1 One primary and a double secondary
cable are fitted. An equaliser is permanently
attached to the front of the secondary inner
cables, and the primary cable is attached to
the centre of the equaliser. The secondary
cables are supplied as one assembly. First,
chock the front wheels then jack up the rear
of the vehicle and support on axle stands (see

Jacking and vehicle support).

2 Refer to Chapter 4A or 4B and separate =-== --L-.-.u.-

the exhaust front and rear sections, then
disconnect the rubber mounting from the

left-hand side of the exhaust and lower the s et

Removal il
1 The handbrake ‘on’ warning g * g -
mounted on the front of the mmﬂwi v

exhaust.
3 Unscrew the rear nuts from the heat shield

on the underbody, then bend down the heat
shield for access to the handbrake equaliser.

4 At the rear brake backplates, disconnect mounting bracket (see

Withdraw the handbrake lever assembly fo? §
inside the vehicle. .

Refitting
8 Refitting is a reversal
adjust the handbrake as described in %

tion 15. Tighten the handbrake lever mourtd 1
bolts securely. |

(=

3

iilustration):
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Chapter 11 and remove the centre console
2 Disconnect the wiring from the switch
3 Undo the mounting |

Braking system Qe17

" SCrew and remove the
gwitch.

Testing

4 Connect a multimeter or Dattery test probe
to the wiring contact and switch pody:.

5 With thelswitch plunger at rest. there should
be cgnnnuny and the multimeter should read
no resistance, or the test light should light.

With the plunger depressed there should be
infinity resistance or the test light should be
axtinguished.

6 Failure to operate correctly may indicate
corroded contacts or ultimately a faulty
switch. Check that there is a 12 volt supply

to the wiring with the ignition switched on.
Renew the switch if necessary.

Refitting

7 Refitting is a reversal of removal.

19 Brake pedal -
removal and refitting

Removal

1 Move the driver's seat fully rearwards.
Right-hand drive models

2 R~—~ - the brake vacuum servo unit as
Section 13.
um servo removed, unscrew
lecuring the brake pedal bracket
de the vehicle, remove the facia
‘s, as described in Chapter 11.
“ster 10 and detach the steering
%e steering gear pinion, taking
parate the splined/telescopic
| wheels must be pointing
d and the steering wheel should
sosition as a precaution.
ect the wiring from the pedal

-I‘
=

the steering column assembly from

head and pedal bracket, and move it
as far as possible without straining
; "".". :

'_ t bracket assembly from

the vehicle.

=

.. head and remove from

SR L

18.1 Handbrake ‘on’ warning light switch .

14 Refer to Chapter 11 and remove the lower
facia trim from the driver's side.

15 Remove the stepping motor located
beneath the brake pedal.

16 Refer to Chapter 10 and detach the
steering column from the steering gear pinion,
taking care not to separate the splined/
telescopic section. The front wheels must be
pointing straight-ahead and the steering wheel
should be taped in position as a precaution.
17 Unscrew the two bolts securing the pedal
assembly to the steering column assembly.
18 Disconnect the wiring from the pedal
switches.

19 Unhook the return spring from the pedal,
then remove the circlip and pull out the clevis
pin connecting the pedal to the pushrod.

20 Lift the pedal bracket assembly from
the bulkhead and remove from the vehicle.
Recover the foam packing.

Refitting

21 Refitting is a reversal of removal, but
tighten all nuts and bolits to their correct
specified torque where given.

20 Stop-light switch-
removal, testing and refitting

N

\2‘\\0
X

Removal

1 The stop-light switch IS muunte?d on top of
the pedal bracket. An internal spring tensions
the switch plunger SO that the contacts ar:l
normally closed, however, when the brake ped

the stop-light switch from
thﬂ hmﬂkﬂt M

'S released, the pedal return Spring tension i

greater than the switch Spring, so the ccm;:‘lta
are Separated when the pedal is In its rele 3
pnsntlap. When the brake pedal is dEpresf:d
the switch supplies a curremt of 12 volts to lhé
Central electronic control module, which then

supphes the stop-lights with power. The control
unit checks the three stop-light bulbs and if
necessary displays a warning on the Instrument
panel. Where a trailer is being towed, current to

the trailer stop-lights is supplied direct from the
stop-light switch.

2 To remove the switch, first remove the

lower trim panel from the facia with reference
to Chapter 11.

3 Twist the switch anti-clockwise 90° and

withdraw it from the mounting bracket (see
illustration).

4 Disconnect the wiring from the switch (see
illustration).

Testing

9 The switch is a single-pole device, and
has normally-closed contacts. The operation
of the switch can be tested using either
a multimeter (switched to the ochmmeter
function), or a continuity tester made up of a
flashlight bulb, dry cell battery and two pieces
of wire. Connect the meter/tester to the switch
connector terminals with the switch in its rest
position, and check that the meter reads zero
resistance or the tester lights up.

6 Press the switch plunger down, and check
that the meter reads infinity resistance (open-
circuit) or the tester is extinguished.

7 If the switch does not behave as described,
or is intermittent in its operation, then a
new switch must be fitted; the unit is not
serviceable.

Refitting

8 Refit the brake stop-light switch by reversing
the removal procedure.

21 Anti-lock Braking System
(ABS) - general information
and fault finding

General information

1 The Anti-lock Braking System (ABS) is
managed by an electronic control mudule.




918 Braking system

£CM), which has the capacity to monitor the
Status and condition of all the components
In the system, including itself. If the ECM
detects a fault it responds by shutting down
the ABS and illuminating the dashboard-
mounted ABS warning light. Under these
circumstances, conventional non-ABS braking
IS maintained. Note also that the warning light
will be illuminated if the power supply to the
ABS ECM is disconnected (eg, if the supply
fuse blows). On models manufactured from
late 1998, when the ABS warning light is
illuminated the standard brake warning light
and central warning light are also illuminated.
2 If the ABS warning lights indicate a fault, it
s very difficult to diagnose problems without
the equipment and expertise to electronically
‘interrogate’ the ECM for fault codes.
Therefore, this Section is limited firstly to a list
of the basic checks that should be carried out,
to establish the integrity of the system.
3 If the cause of the fault cannot be
immediately identified using the checklist
described, the only course of action open
is to take the vehicle to a Saab dealer for
examination. Dedicated test equipment
is needed to interrogate the ABS ECM to
determine the nature of the fault.

Basic fault finding checks

Brake fluid level

4 Check the brake fluid level (see Weekly

checks). If the level is low, check the complete
), braking system for signs of leaks. Refer to
hapter 1A and 1B and carry out a check of
brake hoses and pipes throughout the
hicle. If no leaks are apparent, remove each
ad wheel in turn, and check for leaks at the
ke callper pistons.
58 and relays

the fuse for the ABS is located beneath
over on the end of the instrument panel.
move the cover and pull out the fuse.
sually check the fuse filament; If it is
ficult to see whether or not it has blown,
2 a multimeter to check the continuity
the fuse. If any of the fuses are blown,
termine the cause before fitting a new one
f necessary; have the vehicle inspected by
Saab dealer.
The ABS system relay is located beneath
>over on the left-hand side of the engine
partment. In general, relays are difficult

JIMPE
T ..-lrl' --"'-1“"]- ‘:"‘.."‘" .'\-
.
3 LY

est conclusively without any electrical
ification. However, the metal contacts
Je a relay can usually be felt (and often

W

‘close as it operates - if the

_.':I-."

J+ not behave in this way

ll.. I

ignition switch Is turned on, it may  Refitting
hould be noted that thi
ot ?nwlﬂ'nﬂ;m::r: 6 Refitting is a reversal of removal, but tighten
B e o onijipay o 8 ocing Dot seurt
eration. If any of the  Rear wheel sensor
ing inanew unit. 7 The rear wheel sensors are integral with the

Electrical connections

and earthing points

7 The engine bay is a hostile environment
for electrical connections, and even the best
seals can sometimes be penetrated. Wafter,
chemicals and air will induce corrosion
on the connector’s contacts and prauent
good continuity, sometimes intermittently.
Disconnect the battery negative cable, and
then check the security and condition of all
connectors at the ABS hydraulic unit, situated
on the left-hand side of the engine bay.

8 Unplug each connector, and examine the
contacts inside. Clean any contacts that are
found to be dirty or corroded. Avoid scraping
the contacts clean with a blade, as this will
accelerate corrosion later. Use a piece of
lint-free cloth in conjunction with a prnprietfary
cleaning solvent to produce a clean, shiny
contact surface.

9 In addition, check the security and condition
of the system electrical earthing point on the
side of the hydraulic unit.

22 Anti-lock Braking System a'ii“
(ABS) components - N
removal and refitting ,}:

Note: /f the ABS system is faulty, have it
checked by a Saab dealer before removing
any component.

Front wheel sensor

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the relevant roadwheel.

2 Disconnect the wiring plug in the engine
compartment. For the front left-hand sensor,
It is located next to the battery, and it is
recommended that the battery and battery
tray are removed (see Chapter 5A); also, if
required, unclip the coolant expansion tank
and position it to one side. For the right-hand
sensor it Is located behind the power steering
fluid reservolr, and it will be necessary
to release the locking tab on the wiring
connector; If required, remove the power
steering fluid reservoir and position it to one
side,

3 Clean the area around the wheel sensor
on the front hub carrier, then unscrew the
mounting bolt and remove the sensor,

4 Prise the rubber grommet from the inner
wing panel, and pull out the wiring.

S Release the wiring from the retaining clips
on the Inner wing panel and brake hose.

rear wheel hubs, gg thm
describes the removal of the f N gy

i
. “ny G0"

the Ifrt::nt wheels then jack "-'Dut?\' F”’!'e:;;"ﬂ, i’ﬂ':,.,--? 0
vehicle and support gp, & ® egy % -"’&L,-ﬂr Py ©
Jacking and vehicle SUPpo N N Jv_.q 0 o 4 af“ﬁ. gl
relevant roadwheel, . Hern..—_i iy P o r,gtifgm.-d"
8 Remove the rear brake disc A 25 | }55 E;ﬂt
Section 9. el a6 AT 1
9 Where fitted, remove the p - T;Gd*:’ﬂ sp"
from the bottom of the rezar Euafﬁl%t "I:I;‘. 1:'..-6”‘:
arm, and unbolt the handbfak;en% htb’!l F*f':’ﬂ :nd |
bracket. cablﬁa;*i ﬁgﬁ 4ing

: ; fit I.
10 Disconnect the wiring fr - A" ne
sensor on the rear of the hub. M the Whay %‘;,ﬁe": c Eraf'
11 Unscrew the mounting nuts Vs nd ™

the hub assembly from the

and y,; F‘I‘:_ﬁ, -ﬁ&ﬂl
ey B2

backplate, handbrake shoes an the o "ty ;5 ge
hanging on the cable. Note: Dm;ﬁ&q‘ Electl"‘
nuts, as new ones must be ysey 2 the g 23 ESP) l
Recover the shims where fitted rerm,h ( mﬂ\r:
Refitting B
12 Clean the mounting faces of
backplate, spacer(s) and hyp ther:aaﬁ: ” raté
the components in the correct order, £y ya r
progressively tighten the new Nuts hiﬂd p.el""ﬂ” t
torque wrench setting and angle given ; the HernO‘*’E
Specifications. N the 1 ~apter | 1-
13 Reconnect the wiring to the whegj G on mant
14 If removed, refit the handbrage . 2 5 gear !
support bracket and the protective mﬁ :;naptar T
bottom of the rear suspension trailing-am, ma-d~5‘15- re
15 Refit the rear brake disc (see Section with referef
and adjust the handbrake shoes (sae Ser Note the
tion 15). - forwart
16 Refit the roadwheel, then lower the vehicie _then
to the ground. 4 Release
17 Depress the footbrake pedal firmiy to s the winng
the rear brake pads in their normal position. Refitting
ABS/ESP/TCS hydraulic unit 5 Refittin
Note: The ABS electronic control modu sure that
(ECM) is supplied as an integral par of vehicle.
the hydraulic unit and cannot be removed :
separately. After fitting a new unit, the Ecy | Steer
must be calibrated by a Saab dealer using the Note: Af
Saab Tech2 hand-held diagnostic instrument Sensor, |
It is recommended that the ESP systembe | Saab de
switched off until the calibration has been diagnas
carried out. that the
Removal Calibrati
18 Disconnect the battery negative lead.
19 Cut the plastic cable-ties holding the
battery positive cable to the main fusebox In th
then unscrew the nuts and position the ax -
fusebox to one side without disconnectod th:m
the wiring. If necessary, suspend the fusebot. i a
using a piece of string. Remg
20 Minimise fluid loss by first removing 1 SRe
master cylinder reservoir cap, then M desey,
it down onto a piece of polythene toobtan & 4y 4
airtight seal. Also, place cloth rags beres 4 o
the ABS unitto catch spitt fluid. 1 v
21 Disconnect the wiring plug freM _}.I Sot
electronic control module, cut the P 4 o
cable-ties holding the cable and POS° 0 1 8¢,

the wiring connector




22 \dentily each hydraufic braje pipe

location on the hydraulic unit. Thﬁnm or ity
the union nuts and disconnect the UNscrew
over or plug the apertures and {;ihfﬁﬁ. Taps
prevent entry of dusgt and dirt Pe ends 1o
the ABS hydraulic unit 1
compariment (see illustration). Take |

not 1o spill hydraulic figig | @ care

paintwork.
Refitting

24 Refitting is a revers
tighten the unit mount
hydraulic brake pipe union
torque, and finally bleed t
as described in Section 2.

uts and remove

al of remova| but
Ng nuts and the

nuts to the Specified
he hydraulic system

23 Electronic Stability Program

ESP) components -
rémoval and refitting

L

s

W

Yaw rate (gyro) sensor
Removal

1 Remove the centre consol ' i
e € as described in
2 On manual transmission models, remove
the -~ *r housing with reference to
2n automatic transmission
g2 the selector lever housing
) Chapter 7B.
3 position of the sensor, and
Ction of the arrow on the upper
Se mounting screws.
ing tab, then disconnect
ghove the sensor.

i.I“___‘ =

_.: ersal of removal, but make
Fow points to the front of the

W
A

wheel angle sensor

fitting 2 new steering wheel angle
2= must be calibrated by a
der u=ing the Saab Tech2 hand-held
2 It is rEmmmEﬂdEd

L' -.—
o
s
- R
o
.IJ

- earsc

ES be switched off until the

il e

e 97
-."':Ea ning: Never fit a damaged
eteering wheel angle sensor, as

2l -'“: mm ﬂrmﬁmng

i - 3
g
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22.21 Discunnactt}m }
wiring connecto
(arrowed) from the control unit f
® Undo the lock

INg screw gecurt
_ in
bearing bracket to e

the bearing carrier the
. . then use
a Screwdriver to depress the plastic retaining

catch on the opposite side, and withdraw the
bracket over the lower inner colurmn.
10 Using circlip pliers. éxpand the circlip

fanrj remove it from the lower inner column/
intermediate shaft, followed b

washer (see illustration).
11 Remove the bearing carrier and the
fsteering wheel angle sensor from the lower
inner column/intermediate shaft.

Refitting

12 Locate the sensor on the lower inner

column/intermediate shaft, and engage its

groove with the raised tab (see illustration).

If 2 new sensor is being fitted, complete the

label and attach it to the sensor.

13 Locate the bearing carrier onto the shaft,

engaging the arms with the sensor leg.

14 Refit the spring washer and the circlip,

making sure that the circlip fully enters the

groove.

15 Locate the bracket onto the bearing
carrier, making sure that the plastic retaming
catch engages correctly, then insert and
fighten the locking screw.

16 Align the marks made on both inner
column sections with the marks made on the
outer column housing, then engage the upper
and lower inner columns with each ather. Do

not force the columns if they are not correctly
aligned.

y the spring

Braking svetarn «
hl’t_] Wetlerm 381G

LA BN
22.23 ABS hydraufic unit Upper mounting
bracket

17 Refit the sleering colurmn assemes y with
reference to Chapter 10.

18 Have the steering wheel angle sensor
Calibrated by 2 Saab dealer af the earfieg!
Cpportunity.

Brake pressure sensor

Removal

19 The brake pressure sensor is located on
the rear of the hydraufic unit, zt the left-nand
rear cormer of the engine compartment. Have

ready a means of plugging the sensor hole to
prevent loss of brake fluid.

20 Disconnect the wiring from the sensor.

21 Using a 24.0 mm spanner, unscrew the
sensor from the hydraufic unit. Plug the
opening immediately, taking care not 1o aliow
dust and dirt to enter the circuit.

Refitting

22 Refitting is a reversal of removal, but
tighten the sensor securely. Finally, bieed the
hydrauific circuit with reference to Section 2;
if mimmal fluid was lost, & 1= only necessary
to bleed the front left- and rear right-hand
brakess.

ESP/TCS switch

Removal

the instrument panel. To remove i, carefully
ease it out using a fiat-biaded screwdnver
24 Disconnect the wiring.

Refitting
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