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This group is structuraliy similar to that of the vehicie and
consequently the disassembly and reassembly procedures remain the
same except for the following:

— |ABSIMARK 1l wheel antilock braking system
— parking brake control lever
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The [ABS]) MARK H whesl antiock
Fystem is & sophisticated computerts-
od sysiam designed o incroass driv-
ing safety and in fact conatitutes the
utimata technicsl guaraniea as
regards braking.
An impuise pick-up (3) is sssembied
on sach whesl and mcords the r.p.m.
by means of an impulse emitting
whoe! (Z) and sends it to the elsc-
tronle unit @ for date processing.
Tha slectronic unit takes direct ac-
tion, if one or mone whesls tand 1o
lock, by means of slectrovalves (18),
sdjusting the braking pressure on
sach whaal to prevent it locking. The
slactronic wnit this "takes’™ the
prassure from the brake caliper of the
wheesl thnt i locking to “mmum™ it on-
by whan locking ne kenger occurs) this
"giving and taking” of pressurs tikes
place in very short imtervals of time
and continues until braking ends thet
is of causs if locking parsists and in-
depancant of the pressurs axarted on:
the brake pedal.
Cn & dry, or even wet, surface the
ABS pyatam may not aven go intc
operation for thousands of kllometsms.
However, in the event of suddsn
breking due 10 B0 unaxpacted
chstecle or immediate denger when
& traditional braking system would
tend to lock, the ABS sytem In-
tsrvenes and ensures that the “cor-
rect” braking force is applied st alf
timas tc aach whas! thus allowing the
vehicle to stop in the shortest
possible  disance compatible
with the road surface.

Other important adventages offered

by the ABS xystem are:

- Completa vaehicla sontrol: the
driver at the wheel of a wehicle
squipped with the ABS systam can
svoid any obstacles by tuming the
steering wheal whils tha driver of a
vehicls without tha ABS system, in
tha svant of wheel locking, would
not ba able to camry out tha same
manelver in 85 much as the vehi-
che goas out of control and may skid
dangerously,

- More sven tyrs wear. a8 the
whaels never lock; the tyres wili
never suffer damage due to tyre
abrasion on the agphalt.

The (ABS) MAREK 1l wheel anti.

lock braking system is equipped
with a hydraulic brake booster;
an elsctropump unit @ with
sccumulator gsucks in il
directly from the tank and,
having taken it to @ pressure
of 140 thru 180 bar {13.970
thru 17.8680 kPa; 1425 thru
183.2 ka/em?®;) then sends it to
the hydraulic operating cylinder.
During normal braking, that
is when no wheels lock and
therefore  without  antilock
syslam activation, the hydraulic
operating cylinder sends oil
under pressure 10 the brake
calipers of the rear wheels only
while those of the front wheels
gre supplied with oil directly
by the brake master cylinder
(see: Operating principles).

The instances where & high
probability, of ABS systemn ac
tivation exists are examined
hereafter.

Braking on & wet road surface

COn a wet road surface, the (ABS) MARK
Il whes! antilock system gueraniass con-

siderable reduction in stoepping
distances and is  particularly
advantageous in the event of

AQUAPLANING (at a certain vehicle
speed the water can no longer be
disposed of by the tread grooves and a film
of water consequently formsa batwesn the
whael and the roed surface, causing the
tyre to lose its grip and impeding i from
sbaorbing braking and stearing impactst.
If a vehicle not equipped with the
ABS system is running at speed
and yet this phenomenon has not ye1
arisen if the wheels lock during
braking the outrugh of water from
the tread grooves is impeded and the
phenomenon  of squaplaning may
thus occur.

The ABS system, on the other
hand, removes this danger betcause
by preventing wheel lock from
occuring, it allows the disposal of
water via the ftread grooves to
continue and the tyre remains in
contact with the road surface,
If, however, the phenomenon of
aquaplaning has already begun, the
ABS  systern, although it comes
into action, is no longer able to

assure  efficacious control of the

vehicle during braking.

Braking on a slippery road
surface

The ABS mystern may activets mone tre-
quantly on & skopery road surface since the
ty™e grip it i reached mmadiatsty subse-
quant 1o brake activation,

i the wehicle is 10 be mtopped in the
shortast distance possibie, the brake pedal
may be presssd down hard to solich the
activation of the ABS on all wheals.

Braking on loose road surface

If, on the other hend the road sur-
face is not compact (sand, gravel,
soft snow or mud), vehicles equipped
with the ABS system can stop in
shorter distances compared 1o vehi-
cles without hocked wheels, in fact,
penetrate deeper into the ground
and allow increasad tyre function surface
thus guarantesing 8 shorter stopping
dietarce; this notwithstanding, the &BS
syetemn s most usaful on this type of sur-
face beceuss it still sesurse complates handl-
ing of the vehicls.

Braking on different holding co-
efficients

It is possible for the wheels of the same
axis 1o be running on surfaces which have
varying holding co-efficients (for example,
on ice at the right and dry asphalt at the
left).

During braking the vahicla will tend to wim
towards the dry esphalt, that s towards
tha side with the graater hoiding co-
afficient due to the arisal of 8 swaying
torque as compared to the vertical axis of
the vehicle.

This phanomenaon arises both on vahicies
aquipped with the ABS system and those
with a traditional braking system; whereas
for the lafter thers i no ramedy, in
the former stesring is by no means jao-
pardized and ths driver may compensate
for the swaying torque by counter:
stesring the vehicle and thus keeping o
straght.

Traffic conditions permitting, on these oo
CREOM it is wise not 1o press the brake tog
hbrd mo that the driver can spply the ade.
quate stesring reaction necessany,



FRONT AND REAR BRAKES

WARNING;

Under no circumstances should
the (ABS) MARK |l antilock
system  induce the driver to
drive dangerously or take risks,
For the safety of the driver and
others it is always necessary to
observe spied limits, zafe dis-
tances and to maintain a prudent

when voad surface conditions so
demand.

approech to driving especially

(ABS) MARK Il WHEEL ANTILOCK SYSTEM COM-
PONENTS

The ABS system installed by Alfe Hydraulic
Romea on some of its cars is manu.
factured by ALFRED TEVES GmbH
{ATE]): the system components are:

anembly: comprising &
high pressure hydraulic operating
eylinder (3) , a master cylinder (@)
and braking pressure modulating
electrovalves @ :

I el

b Braking pressure mooy fating
electrovalve unit

2 Breke magter cylinder

3 Hydreulic operating cylindér

Efectropump unit. comprising s
pump activated by an electric
motor (3) , an accurmulater (1)
tcontaining the brake fluid at a
pressure bevween 140 and 1B0 bar
(13,970 thru 17,960 kPa: 1425
thru 183.2 kgfem®:}) and a pressure
switch @ .

ACCUmuiatar
Préssure switchk:
Elsctric modor
Pump

I Lo} B} o=
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impuisa pick-ups snd impuise emitting
whaesls: sssembled one on sach wheal 1o
detect r.p.m..

Electronlc wnit: this represants the in-
teiligant unit of the antire system in that
it is capsble of processing all the input
signals deriving from the impulse pick-ups

OPERATING PRINCIPLES

BRAKE NON APPLIED

and outputting the control signals
to the braking pressure modulating
electrovalves.

ABS MAREK il system warning light
eystem:  assembled on the
instrument panel, it notfies the
driver of ABS systerm auto cut off

when the electronic unit has en
countered a failure [(which may
only be temporary),

With the warning light illgmj-
nated but "BRAKE ' on the A.R.
CONTROL extinguished it is still
possible to earry out normal ser
voassisted braking actions.,

- ACCUMmUIBTor predsure

._._.__,l

Connection 10 tans

P Brawe thuo tank g
Z  Accumulptor 11
3  Electropump unit 12
q Chamber with hign pressure brake 13
fluid 14
5  Adjusting valve
€ Leverage 15
7  Hydrgulic operaning cylinge: 1€
B Brake pedal 17
9 Load elecirovalve, normally oper:

Hewr wihbeis

Drain elecirgwvaive, fiormalliy ciosec
A.H. front wheel

L.H, front whesl

Braking pressure moguiation
elecirovalves

Brake master eylingder

Main electrovalve

Positianing bush
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The braking circuit is subdivided imo three
SECtions:
- Fromt wheals: controlled by separate

hydraulic circuits,

—  Rear whesls: controlled by a singie
hydraulic circuit,

The ABS systerm iS5 thus based on IN-

DIVIDUAL ADJUSTMENT of the from

wheels and according to the SELECT-

LOW principle for the rear wheals. The

term select-low means that the electronic

unit processes the signals coming from the

impulse pick-ups of the rear wheels
separately and cames out the same adjust-
mant on both whesls acconding to which
one tends to lock.

Bear in mind that brake fluid is always pre-
sant in the accumulator @ at & pressure
between 140 and 180 bar (13970
thru 17,960 kPa; 1425 thru 183.2
kglem?; 2025 67 thru 2604 .42 p.s.i.}
and that this high pressure is exerted
right up to the chamber @:} of the
adjusting valve @

BRAKING WITHOUT ANTILOCK SYSTEM ACTIVATION

i braking is not In progress none of the
other areas arg under prassure (*],

(*] Prior to carrying out repair work in-

volving the removel of system com-

ponents, it s necessary 1o discharge

trraking system prassure as follows:

— remova the ignition key.

— prass the brake pedal down ra-
peatadly (at lenst 20 times) until
it wticks.

SCCUumulalor pressure

i Connection 16 tank

E"gII'IETI'IIL' CITLLNE

SiatiC Ol Ct

Braks Huid 1ang

Accumulator

Electropurp wnit

Adyusting valve

Leverage

Hy draulic optrating cylinider
Brake pedal

Load electsgvalve, normaliy open
Rear wheels

o9~ o W I L R e

ik Brake msnon

11 R.H. front whee:

12  Load electrovalee, formaliy Gpen
13 L.H. frony whee|

14 Load electrovalve, normally open
15 Cylinder

16 Brake master cylinder

17 Positioning bush

1B Spring
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During normal braking the ABS control
systam 5 not potivated in 88 much 8 none
of the whesels dacslarates at such a rate as
10 be interpreted by the slectronic unit as
a tendency to lock; braking therefora oc.
curs 85 8 normal sarvo assisted action,
Each of the threa hydraulic circuits (two
front and & single rear onal is controlied by
means of two sectrovalves: & load one
which is normally open and 8 drain one,
nommally ciosed.

On sctivation of the brake pedal, the ad-
justing vehme @ opens by means of the

leverage @ thus generating in the
hydraulic operating cylinder @ a
pressure which is propartional 1o the
foree applied to the brake pedal
This pressure is used directly to ac-
tivate the rear axis brakes [(DY.
NAMIC CIRCUIT) by means of the
lpad eimrwalv& normally open.
Moreaver, by acting on surface @
of brake piston (3 ,1this pressure
produces a foree which goes to aids
of that exerted by the driver on the
brake pedal: these two forces simul-
tanecusly activate the master cylinder

BRAKING WITH ACTIVATION OF THE ANTILOCK SYSTEM

@ end e further braking pressure s
cragted, in the cylinder @ which Is
rensmitted to tha fromt brake calipers
{(STATIC CIRCUIT) by means of lcad slac-
trovalves @ and @, normally open.
By further increasing pressure on the brake
pedal, pman@mchn positioning bush
L pulling it into motion, This does not
affect the activation however in as much
as the prmmu{hmﬁng@mirmtha
bushing is vary slight and tharafore tm-
perceptible at the padal.

ACCLMEator Pressunt

Connection 1o tank

Dwmamid and Staleg tir it
canngcted

AL/

PAIBIION00 1

Brakt fiwed Lank

Accumulator

Electropump winit

Adgusting valve

Lewerage

Hydraulic opersuing cyiinde
Brake pedal

Fear wheels

Drain electrovalive, normally cioses

W On -3 O I B 3 RS

b . =

Th L frong evhies;

11 Load electrovaive, noremdliy open

12  L.H, from: wheet

13 Cylinger

14 Brake master cylnder

15 Main electrovalve

16 Chamber behind master oy inde:
Dasket

17 Pesitscning bush

oo T CREHS
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' H, during activation of the braking system,
» whaal, the front AH @ tor sxample,
tends to lock, than the associated loading
electrovalue closes and the drain
electrovalve Opens,

Following this the pressure on the brake
caliper decreasas, onaccount of the returs
circuit to the brake fiuid tank (1) being
opened.

At the same time the main aiactmvalvu'@i
is energized and the dynamic circujt
(rear] is connected to the static one
(front). Whan the wheel being
braked starts to regain speed, follow-
ing the decrease in pressure at the
calipers, the drain electrovalve =
closed and the loading one opened
again. In this way, pressure is gradu-
ally restored to the brake calipers by
maans of the main electrovalve @
which gonnects the hydraulic operat.
irg :vlinder@, 1o the oylinder @ .
until the next tendency to lock ic
detected, at which point the cycle
Tepeats itself.

During ABS contrel, the high pres
sure acting on the surface (B) of the
positioning bush Iﬁ_-'f,l restricts brake
pedal travel, This means that, even in
the event of & failure curing ABS
SYSTEM operation, there is always &
certain volume of reserve  fluid.
ABS control congluded (during or on
termingtion of the braking action),
the main electrovalve is de-activated,
thus severing the connection between
the hydraulic operating cylinder and
mastér cylinder,

Besides this, the chamber @* , at
the rear of the master cylinder
gasket, is reconnected to the tank
and the positioning bush @I de
activated.
Narmal
restored,

brake activation iz thus

BRAKE SYSTEM
BLEEDING

CAUTION:

a) Check that fiuld isvel does not 1all
below minimum during bleading.
sspecially when working on the
rear calipars as the high prassure
oil tends to spurt.

Jurne 1986

Bl Do not reuss fiuid atier draining.

ct Braka fluid in harmfull to peint-
work: avoid contect.

dl Do not carry out this aperstion
slmubtaneously on front and rear
braks calipars. but first on one
side, then an the othar.

al The slectropump should naver
idla aa this mey cause damage;
snsure that there is sutficlent fluig
in the tank.

WARMNING:
he system containg pressurized fluid;
WORK WITH CAUTION.

1. Piace car on a ift
2. M necessary, fill up tanks witk:
the recommended fiuid (ATE “8™ or

AGIP Brake Fluid Super or IP Aute
Fluid FR).

3. Anmise car and remove dust excluders
from brake calipars bleed paints.

4, Front brake system bleading,

a. Connect a hose to bleed screw
@ and dip the other hoss end in 8 con-
tainer flted with the recommended brake
flurd,

1 From brake Giesd scres

22-10

b. Slecken bieed screw and pump the
brake padal; aliow breke pedel to rétumn
and pause a faw seconds between each
siroke and the next; keep pumping until is
suing fluid is free from air bubbles, Tighten
bleed screw and remove hose.

¢, Hepeat steps &. and b, on the other
trant caliper.

5 Rear brake system bleeding.

& Turp kay to IGNITION, check elec.
tropump activation and await disconnec-
ton.

B. Connect a hose 1o bleed
SCrEwWs @ and dip the other hose ends i
a container filled with the recommendeac
brake fluid.

¢ Hed broke Dited sorews

c. Siscken bised screws and hoep Brake
pedal slightly pressed until issuing fluid is
frae from bubbles. Tighten bleed screws
and rermmove hoses.

d. FRepear the operations described o
steps b. and ¢. on the other two resr bleed
SCTewWs,

6 Remstall dust excluders and 10p up
level in 1ank.

7. | bleeding has been carried out cor

rectly, no sponginess should be falt afte:
initial frea travel; contrarily, reapaat
blsading,

Pl S5 3N
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PEDALS
CAUTION:
Clutch and brake fiuid is corrosive:
REMOVAL protect paintwork sdeguately.
ARNING:

ar to remaving, discharges brak
yEtem prassura; with the ignition k

moved, presa the brake pedal dowi
ard repesatedly (at lsest 20 times) un
Il It sticke,

1. Disconnect the battary.

2. Remove windshield washing lig-i
uid container
working space.
3. Drain the clutch and brake fluid from
the tank thus.

a. Remowve plug @ from tank @

to create greater

Cluteh gnd brake Tiuig tank
2 Electropump feed hose
34 Electropump

4 [Detgch the pawt  from the
accelerator control lever @ then
slip out the cable (‘D complete with
theath from under the plenum
chamber and release it from the

g _ _ sheath fastemer on the pedal assy.
Clutgh and brake flusd tani

Windshleld wathing liquid contaire:

Electrapump feed hose

B L RS e

b, Disconnect the fesd hoss @ from
the ahclmpump@and collect fluid dirsct-
ly beneath the tank @ ;

Pl 3B 3OUCO000 § 22-11

T Acoeiergior control cabie
2  Actelrator control lver

5. Disconnect pipe union @ and
supply duct @ from the clutch
master cylindar @

CAUTION:
Clutch and brake fluid is corrosive;
protect paintwork adequatshy.

e =l
o 1

= I *w e
i

T Civteh master cylinger
£ Clutch master cylinder feea duc:
2  Clurch system pipe

June 18856
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3, Exwact check pin @ gnd remove
pedal pin @fmm the pedal sLUpport @

6 Carry out the operations de-
scribed at steps 4, 5, 6, 7., E. ang
8. - Hydraulic Assembly - Removal,
7. Disconnect Bth and &th cylinder
spark plug cables; disconnect wiring
harness from terminal board 1o
permit pedal removal,

B. Back off the nut and disconnecs
the lever @ from the motor @
then turn the lever as shown by the
arrow 1o extract the pedal.

1 Cotrer pin
2 Pin
3 Cluteh pedai

i Fn
2 Pecat pen

11, Back oft muts securing pedal assy 3 Padal tupaor

1o body.
12. Extract pedal assy from Bngine
compartment.

4. Disassemble the peaals ':‘Li TRMOvE
. Pral
the bushings |2 and keep the spacer 3
DISASSEMBLY @ G
Disassemble pedal as tollows:
1. Remove cup @ and slip of retum
spring @ of clutch pedal @
2. Back off and remove the two screws
@, securing the ¢lutch master cy‘liﬁdar@
and teke off pump.

T Winashueld wiper control iewve
2 Windshield wiper motar

g From car interior, shp off The
cable sheath from the previousiy
disconnected accelerator cable.

10. Remove from clutch pedal (3;
cofter pin with washer and
slide off pin i

Clutch pedat

Cluteh master eylinge:

Return spring

Cup

Serew securing clutel: masier oy finge
ta pedal suppart

L I - R

urie FTHEE 2 E- 1 " TP B e R TaTara Tt a T e
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inspaction

1. Chetk bushings and associated hous-
ings on padals, pin and spacer for wear and
sgizure, replacing es nacassary,

2. Check return springs of clutch pedai
for weakness, replacing as necessary.

ASSEMBLY

Agsamble pedais in reverse order of

ramowal, adhering to the instructions giver:

below,

®  Apoly a8 film of the recom
mended grease (ISECO Molykate
Longterm no. 2} to sliding parts,

ELECTROPUMP UNIT

(6.6 to 74}

08te 1)

T ERCLIOpWm R Uil - SUPEGIT SECUring
BCTEW

¥iasher

Spring Hushing

D-Rangs

Scraw

LM Eud Pt

FATES SN KK F

E:!f 16 to 20
T 118w 148§

Y G2l

= inetall cluich pedal taper spring posi-

tioning largar dia and in contact with
padals.

¢  Lubricate pins connecting padals -
clutch master cylindar forks with
recommended grease [AGIP
Grease 15).

INSTALLATION

Inatall in reverse order of ramoval, adbe-

ing to the following instructions.

+  Replace sanl between pedal supporn
and body if necessary.

= Observe the following tightening tor-
qua.

# o 4%

(4.7 1o 4.7}

{29.5 10 33.9;

T : Tightening torque
Brake and clutch hydraulic
system pipe firtings
10 thru 12 N-m
(7.4 thru 8.9 ftib}
{1 thru 1.2 kg-m}

* To install hwdraulic assy w peda
m=sy follow stops 1 and 2 - Hydraulic
Assembly - Installation.

. Fill tank with recommended fluid
(ATE 5:AGIP Brake Fluid Super;
IP Auto Fluld FR).

= Bisad the brake system (see: (ABS]
MARK Il Braking System with Wheai
Antilock - Brake System Bleeding)

d LN )

& Label

T Atcurmulatar

8 CO-Ring

8 Spring bushing

0 Pressurized Hud feed hose

b B T

0 ro 78
—T 148101221
210 2.7)

B
o JRUE T

(kg m:
11 '[]thm,:
12 Pressure gwiich
13 Electric motor
14 Pump
i& Spring pushing

e e FoGLEE
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REMOVAL

WARNING:

Prior to remoaving the sdectropump unit
h is necessary to discharge the brak-
Ing syetern pressurs; ramova tha igni-
tion key end press the braka pedsl
right down repestedly (at least 20
times! untll It sticks,

1. Disconnect the betary.

Z.  Drain the brake and clutch fiuid by
operating as follows.

a. Remove plug @frnm tank, @

1 F‘I ug
2 Cluich ang prake flwid tank
3  Electropump feed hose

b Dsconnect the teed m&e@hm the
BlBCITOpUmMp @ and catch fluid drained
directly from tank @

CAUTION:
Clutech and brake fluid is corrosive;
protect paintwork adaguately.

heme THEE

Chuteh and brawe fluid 1ank
? Elsctropump fesd hose
4 Electropump

3 Disconmect conmecior @ from the
slectric motor @and connector @ from
the pressure switch @

Remove clip @

Connecior for elBcire motor
Electric mator

Clip

Pressure switch

Connector Tor presure switch

1
z
3
&
b

29-14

4. Disconnact the plipeﬁjfrm the slec-
tropump unit; keep spring @

¥ Fressunzed fiuid delivery pipe
2 Spring

5  Back of Mrtw@ SECUNY The eiec:
tropump unit 1o the support @

o e SO I |
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' 8. Remove the electrapump unit from DISASSEMBLY

ﬂmwmﬂ@. hﬂil:llr-nitnﬂﬂ'npm@. 1. Get hold of spring bushings @

i 1 Screw ECUring o - BIECH ORIt

unit
2 Hose

3. Wirh & suitBbie ool unscraw the ac-
mmulatm@frm the slectropump unit
and retrieve the O-Ring.

b Spring bushings

T Support

2 PFin
Having ciamped The eieclopump
unit in a wvise provided woth jaw

= lines, disassermnbie as follows.
7. W necessary, remove the aupp-ur'l.[':l)

by UnECrewing scraws @ and nuts @

P AGCCUIME tar

4 Unscrew the pressure switch (1) anc
remove it from the electropump unit,
retrieving the O-Aing.

i, Unscrew scraw @ and remove hose
@, retrisving the O-Aings.

PA 38430000000 T 22-15 Fine TORE
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%

Fressuit switor

CAUTION:

Do not separate the pump from the
alectric motor.

REASSEMBLY

Aeassemble the siectropump wnit by
operating in reverse order of ramoval, tak:
ing care to lock the varipus connections 1o
the specified torques.

WARNING:
The circult is a high pressurs one and
correct reassambly is extramaly impor.
nt for the safety of the vehicle dur-
ng braking: adhere strictly to instruc-
ions.

. Replace the O-Rings.
*  (Observe the following tightening 1o
ques.

Y. : Tightening torques
Pressure switch - slectropump
unit connection

20 thru 26 N-m

{14.8 thru 19.2 f1-1b}
(2 thru 2.7 kg-m)

(=

June 1986

Accumulator - slectropump unit
eonnaction

40 thru 46 M-m

{285 thru 33.8 fribi

(4.1 thru 4.7 kg-m}

Scraw connecting hose on sisc
tropumg unit

16 thru 20 N-m
(11.8 thru 14 8 f11b)
{1.6 thru 2 kg-m}

INSTALLATION

Re-install by operating in reverse ordsr of

remowval, adhering ta the following instruc

tians,

*  Replsce the spring bushings if
damaped or wormn.

+  Observe the following tghtening tor
ques,

HYDRAULIC ASSEMBLY

M

A5 1o AT
@ mh - Dessw s
i (361t04.1)

Ciluten and brake fluig tank

Bracke)

Borgw

Coter pin

Fin

Electiropump leed hose

Braking pressure moduialing gleciro-
wa v wnal

= AR # L) ha =

22-16

:T; : Tightening torques
Scraws and nuts sscuring sup-
port - body
8 thru 10 N-m
(6.6 thru 7.4 f1b!
(0.9 thru 1 kg-m}

Screw securing slscircpump
unit - support

Sthru 10ON-m
(6.6 thru 7.4 ftIb}
(0.9 thru 1 kg'm)

Hoss - pressurized fivi¢ delivery
pipe connection

16 thru 20 N-m
{11.8 thru 14.8 ft-ib}
{1.6 thru 2 kg-m)

¢« Fill 1ank with recornmended
fluid (see: Service Data and
Specifications) then bleed (see:
(ABS) MARK |1 Braking System
with Wheel Antilock - Braking
System Bleeding).

2T 4 1o 204

e FI15B e 21
: (2.2 to 3}

B Brake pressure sdjusting vaive
9 O-Rings
10 Main electrovalve (cannot be
separated from @ I
11  Brake master cylinger anc nydioulic

operating cylinder
12 Washer

Pl 384 30000000 1



FRONT AND REAR BRAKES

REMOVAL

ARMING:

Prior to removing ths hydraulic
biy it i¢ necessary to discharga
& bhraking systeam préssurs; ramove
& ignition key and prass the braka
| vight down repeatedly |at least
times] until it aticks.

1. Disconnect the batiary.

2. Remove the windshield washing
liguid container @ Lo create greater
working space.

3. Drainthe clutch and brake fluld from
the tank by operating thus.

8. HRemove plug @ trom tank @

FPlug

Clutch gnd Grake Tidid tank
Windsheld washing liquid containg:
Electropurmp fesd hose

o

b, Dsconnect ths feed nosa@homm
Seciropump @and collect the fuid drain-
Ing directly from the tank @

CAUTION:

Clutch and brake fluid is corrosive:

protect paintwork adeguately.

FA 3Bd 3000050 1

T Clutet grgd brake fiuig tank
Z  Electropump feed hose
3  Eleciropump

4. Unscrew the union @mﬁ disconnect
the pipa @-rmm the hydraulic assembiy.

1 Pipe carrying pressurized faid fram
the elegiropump unit 1o the hydrauic
asgy

2 Urmian

. Back off the screw @ Tving the
ground wires o the hydraulic assy
Disconnact connctor from the main
alactrovalve @ CONNECTor @ from the

electrovalve unit @ and connector @
from the tank @

B _ 47

T  Screw

2 Main glegirovaive

3 Brake fluid tank

4 Connector Tor electigvalve umt
E  Electrovalve unit

€ Connector for brake fluid tank
7 Connegior for main elacirovaive
& Ground wires

5]

Back off the screw ﬁ_:) SECUTING
the bracket (3) for connection (3}
of the front wheel impulse pick-up
1o the bhydraulic assy. Disconnect
the clurch master eylinder supgly

duct @ :

1 Screw

2 Clutgh magter oy linder supply duct

3 LM, front wheel impulse pick-up
onniction

4  Bracket

7. Unscrew uninns@. @unu @Thun
disconnect comesponding pipes from the
hydraulic assy.

B



FRONT AND REAR BRAKES

B, Working from within the passenger
compartment, disconnact the brake pedak
from the piston of the master cylindar
(3) by acting on the cotfer pin (2,

1 Unien
¢ Union
3 Unior

% Brake pedal
2  Cotrer pin
3 Mastér oy inder pision

9. Back off the four units@mnnactlng
the hydreulic assy @m the pedal assy antd
remove the former by extracting it from the
four studs.

1 Nutls connecting the hy drauiic

pedal assy
2 Hydraulic assy

R T » 17 = n o o R R R R A



FRONT AND REAR BRAKES

DISASSEMBLY

1. Unscrew mm@lndvﬁmmllid
of a lever, free tha brake fluid tank (3) from:
mlmnunm@.

1 SBerew connecting the brake fiuid
tank - hydraulic assy

2  Unions

4 Brake flud tank

2. Back off the thres nuts f:i} separate
the electrovalve unit () from the hydraulic
assy snd retrieve the O-Rings.

“\‘\\!

l‘\. L
’

% MNute connecting The eleciiovaive
umit - master cylinder
2 Electrovalve uniy

3. |f nacesssry wnsciew the brake
pressure adjusting vahwe @and TRrmovE it
from the electrovalve unit @

P IEF 30000000 T

i Brake pressure sdjusting vahe
i Electrovalve unit

CAUTION:

Do not disasssmble the sisctrovelve
unit and breke pressure adjusting valve
companants; do not separate the
brakes master cylinder from ths
hydraulic operating cylinder,

REASSEMBLY

Reassemble the hydrsulic asssmbly in
raverse order of remowval, making sure o
tighten the wvarious connections to the

specified torques.

WARNING:
e circult is » high pressurs one and}
rmect reassambly is wotremedy impor-

ant for the safety of the vehicle dur-
ng braking: sdhere strictly to instruc-
ions.

= Replace the O-Rings.
«  Observe the following tightening tor
ques,

ij_j ; Tightening torques
Brake predsure adjusting walva-
slactrovalve unit connection
35 thru 40 N-m
(2.8 thru 28.5 f1.ib}
(3.6 thru 4.1 kgm|

Muts sscuring the sisctrovaive
wnit - hydraulic ssay

21.4 thru 294 N-m

(15.8 thru 21.7 ft.lb)

(2.2 thru 3 kg-m)

22=419

Bcrew locking union on hydraulic
asay

16 thru 20 N-m
(11.8 thru 14.8 f1.1b}
(1.6 thru 2 kgm)

INSTALLATION

Irestall in reverse order of removal, adher-
ing to thess inatructions.

1. Apply Lowac Parfect Geal to the
frycdrbulic assy - padal assy joining surfaces.
2. Obesrva tha following tightening tor-
Quas.

{fl : Tightening torgues
Nuts connecting the hydrsulic
assambly - pedal assy

11.3 thru 14 N-m
(8.3 thry 10.3 ftibi
{11 thru 1.8 kg-m}

Unions connecting the hydraulic
m33y - pipes carrying presaurized
fiuid to the brake calipars

12 thru 16 N-m

{8.9 theu 11.8 fr-ib)

(1.2 thru 1.6 kg:m}

Scraw sscuring the square con-
nacting tha front left hand whesl
Impulse pick-up to the hydraulic
assy

8 thru 10 N-m
{6.6 thru 7.4 fuib}
(0.8 thru 1 kg-m}

Union connecting pipe (“from”
slectropump} - hydraulic assy

16 thru 20 N-m
{11.8 thru 14.8 fr-Ib}
(1.6 thru 2 kg-m}

3. Fill the tank with recommended
fluid (sea: Service Data and Specifi.
cations] then bleed (see: (ABRS!
MARK Il Braking System with
Whee! Antilock - Braking System
Bleeding).

iaraee FORENS



FRONT AND REAR BRAKES

IMPULSE PICK-UPS
AND IMPULSE EMIT-
TING WHEELS

FRONT IMPULSE PICK-UFS

Removal

1. Disconnect the battery.

2. Working in the engine compartment,
disconnect tha slectrical connection of the
cabla of the front impulss pick-up in ques-
tion.

3. Place the car on a lift, put on the
parking brake and raise the car
4. Back off the screw (2) securing the
cable plate @ 1o the suspension upper
link.

Back off the screw @ securing the im-
pulss pick-up to the support G:'; retrisve
the impulsa pick-up.

Cable plate
Impulse pick-up support
Impulse pick-up cable

LU NSRS

. If necessary, remows tha support of
the impulsa pick-up by unscrewing the two
nuts securing it 1o the steering knuckie.

Jdupne 1986

Instaliation

Re-install by oparating in reverse ordar of
removal and adhering to the following in-
structions.

CAUTION:

The impulse pick-ups are not inter
changeable ineither front with resr nor
luft with right}.

Whan re-installing take great pains 1o
anaury that the impulses pick-ups, new
or used, ara Ingtalled in the correct
position.

*  Obsarve the following tightening tor-
gues.

@ : Tightaning torquas
Screw sacuring cable piats -
suspengion upper link
9 thru 70 N-m
{6.6 thru 7.4 ft-1b)
(0.8 thru 1 kg-m}

Screw securing impuise plck-up -
support
8 thru TON-m

{6.6 thru 7.4 1t-ib)
(0.9 thru 1 kg-m}

Muts securing support - staaring
knuckis

9 thru 10 N-m

(6.6 thru 7.4 ft-Ib}

(0.9 thru 1 kg-m)

. Ensura that the impuise pick-up
cables are secure in their anchor
points on the body and secured to the
suspension assemblies to prevent
damage when the vehicle is running.

*  Adjust the air gap betwesn the im-
pulse pick-up end the impulse ami-

* ting wheeal by operating as follows.

Adjustment of the air gap bet-
waan the front impuisa pick-up
and impulse smitting wheal.

H installing = new impulse pick -up
Loosen the air gap adjusting screw

L ]
&,
b. Drve the impulse pick-up home
ageinst the impulse amitting whee! {there

22=20

is » plastic spacer on the impulss pick-up
haed of the same thickness as the mir gap
required).

¢.  Keeping the impulse pick-up sgains
tha Impulse emitting wheel, tghten the air
gap adjusting screw {D 1o the specified
Torgue.

@ : Tightening torque
Scraw adjusting the air gap bet
waen the impubse pick-up and im-
pulse amitting wheeal
2.4 thru 3N-m
{1.77 thru 2.21 fr-ib}
(0.24 thru 0.2 kg-m}

1 Screw adjusting air gap befweern: (he
impulse pick-up and impuite emitting
wheel

. If the impuiss pick-up is re-usad,
& LUsing & thickness gauge, check that
the air gap betwean tha impulse pick-up
and impulse emitting wheel is as specified
Maks the aame test in two or three other
positions of the impulse amitting wheal,

Alr gap batwesn front impulse pick-up
and impulse amitting wheel:
t = 0.7 mm
0.03 In}

FASBETNKIKN T



FRONT AND REAR BRAKES"

b.  Failing to find such & value, ioosen the
Bir gap adjusting screw @

1 .Sn:riw adjusting air gap between
impulse pick-up and impidse smining
whwel

¢. Put a spacer squivalent fo the
specified air gap between the impuise
pick-up snd the impulse amitting whee
(0.7 mm; 0.62 in].
Keeping the impulse pick-up in comact
with the specer and impulse emitting
whesl, tighten the sdjusting screw 10 the
specified torgque.
Eﬂ Tightening torque
Screw adjusting the air gap bet
wasn the impulss pick-up - im
pulss smitting wheal

24 thru3 N-m
(1.77 thry 2.21 fr-ib}
{0.24 thry 0.3 kg'm!

FA 384300000001

d. Check that the air gap remains as
spacifind in two or threa furthe: posttions

of the impulse smitting whesl.

REAR IMPULSE PICK-UPS

Remowval

1. Disconnect the battery.

2.  Working in the passenger compan-
mant, nemowve the rear seat, rase the sound
proof upholstary then disconnect the slec-
trical connection @ of the rear impulse
pick-up cable concemed, siiding it off from
outsica the car,

.

1 Rear impulse pick-up connection

3. Place the wvohicle on the lift,

activate the parking brake and
raise the car.

4. Free the impuise pick-up cable @
frem tha three clips @ sacuring it to the
De Dion axle.

I Resr impulse pick-up cable
i Clips

22-21
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5 Unscrew the screw @ securing the
impules pick-up 1o the :upp-urt@lnd get
hold of the impulsa pick-up,

1 Sorew securing impulse pick-up -
sappart
2 Suppon

6. M necessary, remove the suppor by
unscrawing the two nuts halding it to the
wheel hub.

Instaliation

Reinstall by opsrating it revese
order of removal and adhreing to
the tolfowing instructions.

CAUTION:

The impulse pick-ups are not inter
changsaabla (naither front with rear nor
laft with right}.

When re-installing tuke great care to
ensura that the impulse pick-ups, new
or used, ara installed in the correct
position.

*  Observe the following tightening to
gues.

T} : Tightening torques
Scraw securing impulse pick-up
- support
9 thry 10 N-m
{6.6 thru 7.4 fr-Ib}
(0.9 thru 1 kg'm}

Nuts securing supporn - whesi
hub

8 thru 10 N.m

(6.6 thru 7.4 fxib)

(0.9 thru 1 kg-m}

June 1586

*  Ensure thet the impulse pick-up
cables ars secure in thair anchor
points on the body and securad 1o the
suspension assamblies to prewent
darnage when tha vehicle is running.

*  Adjust the air gap between the Im-
pulse pick-up and the impulse emit-
ting wheel by operating as follows,

Adjustment of the sir gap bet-
waen the rear impulse pick-up
and Impulse smitting wheel.

If installing & new impulse pick-up
Loosen the air gap edjusting sorew

-

Ei‘]

b. Drive the mpulse pick-up homs
against the impulse emitting wheel {there
is a plagtic spacer on the impulse pick-up
head of the same thickness as the air gap
requined),

¢. Keeping the impulse pick-up against
the Impulse emitting wheel, tighten the ajr
pap adjusting screw to the spaciied
torque.

@: Tightening torqus
Screw adjusting the air gep bet-
waan the Impulise pick-up and im-
pulss amitting whaal

2.9 thru 3 N-m

{1.77 thru 2.21 t1.Ib}
{0.24 thru 0.3 kg-m}

1 Screw adjusting &ir gap DELween e
impulse pick-up and the impuise
emitting wheal

]

= Hthe impulss pick-up is re-usad.
&  Using & thickness gauge, check that
the #ir gap betwean the impulse pick-up
and impulse emitting whee! is aa specified,
Meka tha same test in two or thres othe:
positions of the impulse emitting whes!.

Air gap betwean rear impulee pick-up
and impulse amitting whaal:
t=11mm
10.04 in)

b. Fafing 1o find such & vaiue, kosen e
air gap adjusting scraw @

4

i Screw adjusting & gap beleesn (e
impulse pick-up and the impulse
*mirting whes|

P R I T Y Nt
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c. Put a spacer eguivelent to tha
specified air gap between the impulse
pick-up and the impulse emitting whes!
(1.1 mm; 0.04 In).

Kesping the impulse pick-up in contag
with the spacer and impulse amitting
wheal, tighten the adjusting screw o the
spacified torque.

3: Tightening torqus
Screw adjusting the air gap bet-
waen the impulse pick-up - Im-
pulsa smitting wheal

2.4 thru 3 N-m
{1.77 thru 2.21 ft-1b}
(0.24 thru 0.3 kg-m!}

€. Check that the air gap remains &3
specified Im twa or three further positions
of the impulse emitting wheel,

FRONT IMPULSE EMITTING
WHEELS

Removal

1. Place car or §ift, activate the
parking brake, raise the car at the
fromt using a column type jack secure
with stands and remove the wheel
2. Bemove the pads.

3. Unlock and back off the twe
screws, securing the brake caliper to
the steering knuckle, without dis
cannecting it from the brake hpse
4, Remopve the brake caliper unit,
secure the brake caliper on ong o
the suspension links,

£ Extract the hub cover @,r and cotier
pin (1)1

6. Back off nut @and extract togethe
with washer @

FAIZB4300000007

Cotigr pin
Mut
Washer
Hub cover

B R —

7. Remowve the hub compiste with brake
disc and place on bench.

B . Using pliers, remove the retainer ring
(1) eand separate the impulse emitting
wheel (2) from hub.

22-223

1 Fecsine: ring
i  Front impulse eminting ehee

installation

Re-instell by cperating in reverse order of
removal, adhering to the following instruc-
tions.

* (ilean the impulse emitting whesi
thoroughiy, checking that there are
no signs of demage.

. Put the impulse emitting whee! intc
place and sacurs it 1o the hub with
the retainer ring.

=  Re-install the hub on the stearing
knuckle but do not insart the cotter
pir.

«  (Check the clearance of the front hub
bearings by operating as follows.

Aurrg 1985
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. Front hub bearing clearance
chack

8. Instalf & compar3alor on & Magnetic
base (or suitable tool) 50 that it touches the
stearing knuckle axis (pre load the com-
parator to 1 mm {(0.04 inj).

1 Comparaiorn

B, Mowe the whesl hub axialiy (back and
forth| and read the clearance indicated on
tha camparator. This clearance should
come within specified values.

Front hub bearing clearance:
G = 0.02 thru 012 mm
(0.0008 thru 0.005 in]

¢ Reposition the cotter pir thus
If the clearance value iz 0.02 1o
0.068 mm {0.0008 thru 0.002 in},
back off nut until cotter pin s
inserted.

— If the clearance value is 0.06 1o
0.12 mm (0.002 thru 0.005 in}
SCrew an the nut until cotter pin
i inserted.

d. Bend the cotter pin back ang

reassermnble the hub cover.

*  Observe the following tightening w
que,

'
.

it

: Tightening torque
Screw sacuring the breke caliper
to the stesring knuckle

74 thru B3 N-m
{54.6 thru B1.2 ¥1.lbi
{7.5 thry B.5 kg-m)

Junre 15986

*  (Chack the air gap between the im-
pulse pick-up and the impulse amit-
ting whesl (see: Impulse Fick-ups and
tmpulse Emiting Wheels - Front Im
pulse Pick-ups - Adjustment of the Air
Gap betweaen the Front Impulse Pick
up and the impulse Emitting Wheeli

REAR IMPULSE EMITTING
WHEELS

Remaoval

1. Place car on fitt, chock fromt wheeis
TaISE Fedar using & colurmn type jack secure
an stands and remove the wheel,

2. Back off screws @ get hold of
washers and plateé then uncouple the oute:

axle shaft C

CAUTION:

During operations take care to svoid
damage to the boot (3) protecting
the joints.

1 Screw gecuring outer axie shalis
2 Quter axle shefi
3 Boot protecting joint

3. Exwact the coner pin [j,; trom the
wheel shaft and slide off the lock nut @

22-24

T Lot pin
2 Lock At

4. Having mstalied & sunabis ool (o pre
went wheal shaft fram turning, back off the
rit securing the hub 1o the wheel shaft and
slide off the associated washer.

5. mlg! reussion tool A.3.0617
an ool . . then, operating as ii-
lustrated hereafter, axtract the whael hut:

and retrieve equipment,

PAIRE IO T
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E.  Using Two suitable halt-pietes (2 and
with the aid of a press, divide the impulse
emitting whes| @md hub @

1 Whee hab
Z Half plate
3  Impulse emitting whes

Installation

Install in reverse order of rernove, adher-

ing 1o these instructions.

PAZE4 300000007

£ Cigan The impulse emitting whee!
thoroughiy, checking that there are
no signs of demage.

. Uging & press, slip tha impulse emit-
ting wheel onto the hub and check
correct installation (see; Service
Data and Specifications - Checks
and Adjustments).

*  Lock the wheel hub securing nut 1o
the following tightening torque.

: Tightening torgue
Mut sscuring whea! hub

265 thru 324 N'm
1195.5 thru 239 f11b}
127 thru 33 kg-m)

=

ANTILOCK SYSTEM
CONTROL UNIT

WARNING:
The alectronic unit is situated in the
luggage compartment.

22-25

REMOVAL AND INSTALLATION

1. Disconnect the battery,
4. Remove proteciive casing by acting
on associated nails,

Back off screws and remove the con.
trol unit from the support.

3. Disconnect the connector (3) from
the control unit @bv prassing the release
levar G}

1 Felease lever
2  Electronic unit
3 Cpnnecior

CAUTION:
Ayvoid knocks 1o the alagtronic unit

4. Re-install in reverse order of removal

Hangt THEE
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FRONT BRAKES
PAD REPLACEMENT

BRAKE CALIPER

Components giver: are  structural
Iy similar to those of the vehicle
VLl snd consequently  the
overhaul procedures remain the sa-
me.

BRAKE DISC

Removal

1. Remove pads, appiying switabie
reference marks to facilitate sub-
sequent installation.

2. Back oft two brake caliper/steering
kruckls screws without disconnecting fram
gystam. Sacure brake caliper to &8 suspan-
ston link,

3.  Carry out the operations described in
staps 5., B., 7. and B, - Impulse Pick-ups
and Impufze Emitting Wheels - Front Im
pulse Emitting Wheels

4.  Back off two screws @wcu ring the
wiheel hub @J 1o the brake disc @ and
separate the two parts.

o oBCrew
Z  Wheel hut
3 Brake disg

Jdurie 19856

inspeaction

1. Clsan brake discs and check thet
working surfaces are free from scors marks
and porosity. Replace or grind as
NBCEsSaTy,

2. Should working surfaces need grin
ding, adhers 1o the following instructions
a. Always grind off the same amount of
material on both surfaces.

b, Dimensions and tolerances as per
“Service Data and Specifications”
"Checks and Adjustments” are
compulsory.

Instaliation

Install in reverse order of removal, adher

ing to these instructions,

s  Lubricate wheel hub nut thread
usingrecommended grease {AGIF
Grease 33 FD; IP Autogrease
FD; SHEEL Retinax Ax: ESSC
MNorva 275).

= Check front wheel hub beanng
clearance (see! |mpulse Pick-ups
and |mpulse Emitting Wheels -
Front 1mpulse Emitting Wheels
Installation),

*« Observe the following tightening
10rguUE.

22-2686

1|
'

L : Tightaning torque
Screw securing brake calipsr wo
stearing knuckle
74 thry 83 N-m
{54.6 thru 61.2 {1b)
(7.5 thru 8.5 kg-m)

+  Check the air gep betwessn the im-
pulse pick-up and the impulse amit-
ting wheel (s8e: Impulse Pick-ups and
Impulse Emitting Wheels - Frant Im-
pulse Pick-ups - Adjustment of the Air
Gap batween the Front impulse Fick:
up and the Impulse Emitting Wheel}

REAR BRAKES

PAD REPLACEMENT

BRAKE CALIPERS

BRAKE DISC

Compaonents given  are  structural-
ly similar 1o those of the vehicle
Y6285, and consequently the
overhau| procedures remain the sa-
me.

=l 38 30000
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PARKING BRAKE

CONTROL LEVER

G el R DN B LD BRI

FPA s DR F

Upper grip

Contral ba

Conirol lever oy

Suppart.-'hodv FRLBINIY ST B

Farking preke on indicator sending wnit
Levar Suppor

Caotter

Washer

Actuating fork

b B A0 i 4

Pinz

Guige
Push roat
Bracket
Spring
Screw
Screw
Lower grip
Bracket pin

B APTCR T o
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REMOVAL
1. PRaise car on s platform |ift.

2. Back off kocknut (3) and nut (Z).

and disconnect cable (1).

1

Farking brake cantrol cable
4 Parking brake adjusting nut
3 Locknut t

3 Back ot screw (U)itrom car interior
disconnect rear cigar lighter waring and
remove Console @

1 Consple screw
i Reer console

5. Bach off four screws @ and dis
connect sending wnit lead @

dure 1 58E

1 kever support/body reteIning screves
2 Parking brake on indicgtor sending unit
32 Parking brake control lever

6. Move front seats fuliy forward, e
move plugs @

%

Rear consoie plug

€  Mows lever [o gain acoess o lever s
conirol cable conn. rod connection,

7. Remove cotter and laver/conn, rod
pin; remowve contrgl lewver.

8 M necessary, back off 2 contral lever
grip scréws @ disassemble lever anc
take off indicator sending unit.

22-28

L]

i Hardie sCTews

INSPECTION

1. VMisuplly check that components are
not excassively worn or damaged.

In particular. check ratchet and paw! &re
not worn or damaged; if necessary re-
place lever assembly.

2. Check that parking brake on
indicator sending unit s working
properly.

INSTALLATION

if previously disassembied, ssembie is-

ver and install adopting & reversal of the

removal sequence, and adhering 1o the
instructions given below:

e Coat cable sliding surfaces with
the recommended grease [AGIP
Grease 15; SHELL RETINAX
G11).

+  Adjust parking brake {see Park-
ing Brake Lever Travel Adjust
e nt] .

FA 384 300000 T
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CONTROL CABLE

REMOVAL

1. Raise war on platform  hifL
2. Remove exhaust pipe center
section and front end (see: Group 04
- Exhaust System - Manifolds, Muf-
flers and Catalytic Converter].

3. Disconnect remote control rog
from gear lever and move out of the
way 1o gain access to parking brake
control lever/cable conpection.

4. Remove cotter and take gut
pin @ thereby releasing cable @

1 Conmer
Z Pin
3 Parking brake conirgd cabsie

5 Back off lockrut W3} ang

rnut (4 ; remove cabie (1% from
levers and take off “Together
with shed

Parking brake cable

Brake pad actuating lever

Locknut

Hang ;}ark:ng brake ol jusling  nut

L]
Z
3
4

FA 5430000006 T

6. Release sheath @ from re-
taining hrackets

1 Cable gheath
2 Retaining bracket

INSTALLATION

Install by adopting & reversal of the

removal seguence and adhering to

the instructions given below.

= Adjust parking brake cabie as
per “Parking Brake Lever Trave!
Adjustment”,

PARKING BRAKE
LEVER TRAVEL
ADJUSTMENT

1. Check that parking brake fever i
in rest position.

2. Adjust rear brakes pad clearance
operating as for vehicles [V &35
3. Tighten nut on threadec

terminal wuntil eeble end float is
nil.

CAUTION:

Tighten nut withouth moving ie

Vers from rest position (levers
abutting limit travel pin} to avoid &
reduction in clearance betwaeen inner
pads and brake disc, as this would
cause binding, even with parking
brake released.

22-29

4. Tighten Im:knut@

Parking brake adjusting mul
Loicknut i

Cable thresded terminal
Brake pad actuating leve:

i Ly Ry

6. Uperate parking orake fever and
check that rear wheels are |ocked
after 4 10 6 clicks.

Jurre THEE



FRONT AND REAR BRAKES

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

BRAKE CALIPERS Cylinder die.
Frant A8 mm {1.89 inj
Freont Rmar
Rear 38 mm {1.50 in}
BREMBO ATE

[TF.'AD!TIDNAL BRAKING SYSTEM

BRAKE BOOSTER BRAKE MASTER CYLINDER
Type: ATE or BENDITALILA &in Typs: ATE ar BENDITALIA
Yacuum cylinder dia Diameter 222 mm (087 in]
fron 185 mm [0.B5 inl
Stroke
réar 10 mm (0.384 in]

BRAKING SYSTEM WITH (ABS} MARK it WHEEL ANTILOCK SYSTEM

ANTILOCK SYSTEM ATE ABS MARK Il

BRAKE BOOSTER High pressure hydrauic
Crperating preasure 140 thru 180 bar

T30 thru 17960 KFat
1142 5 thru 183.2 Kg/ems|

Flaximurti pressun (poor o saleTy vaive ScTivaTion: 210 bt

(2054 KFa:
(213.7 KgSomi:
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FRONT AND REAR BRAKES

GENERAL SPECIFICATIONS
FLUIDS AND LUBRICANTS

Dwscription Type Recommendasd product
Hydraulic brake sysiem FLLID ATE: §
AGIP: Brake Fluke Super HD
IF: Aulo Flyid FR
Fan no.: 36881-69203
Brake calipar beliows GREASE ATE: Bremerdindsr Pagta
Pedal prvot GREASE ISECD. Molvkote Longterm n 2
Part na,: 3671-8983%
Parking brake cable sliding surfaces GREASE AGIF Greass 15
Part no.: 3B71-69810
SHELL RETINAY G 11
Parl noc 3671-B9811
Wheel b not thread GREASE AGIF: Greawe 33 FD
1P Aurogresse F L
SHELL: Retinax AX
ES50: Narva 275
SEALANTS
Dascription Type Recommended product
Brake boosier-shim an d pedal support contact JOINTING LOWAL: Parfect Seal
surfaces 11) COMPOUND Part mo. 3522-00011

Hydrawlic assy - padal sssy sdjcining sufaces {2}

(1) Vahicies equipped with traditional braking system

[} Vehickes squipped with (GBS MARK Il sntilock braking system

P e e ATl A L i TR B b




FRONT AND REAR BRAKES

CHECKS AND ADJUSTMENTS

DISC REGRINDING DATA v

Front disc
Cams with setfventilsted front disce

Brake disc thicknesz © mm {inl

Py 22 {0556
Mir:. thickrees sher grinding 21 (hay
Max, waar thicknsas 20 (0,787

Mote: The same emount of meterial must be removed from botk
nides of the disc,

Rear disc

Brake disc thickness G mm {in}

Py 10 (0, 351
Min. thicknesg efter grinding 8 10,35
Max wear thickness 8 (0.315i

Mote: The same amount of material must ba removad from botk:
sides of the dise,

(4] Symbols +/ Roughness{p] 4 Persliglism [ mm ] Fiatngss | mrm L Squareness | mm }

REAR BRAKE PAD CLEARANCE

On assembly 0.1 to 0.18 mm (0.004 1o §.006 inj

BRAKE PAD THICKNESS mm {in}

FRONT REAR
|
R Wex wear thickmness Fiew ' hiax. wmar thickness
16.5 10.651 11 15 10.58) ‘ RN

|

{1} On cars provided weth brake pad wear indicator, replace pads when indicatar lights up

Jure 1988 - B L R
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FRONT AND REAR BRAKES
T —
PARKING BRAKE LEVER TRAVEL ADJUSTMENT

Number of free notches on ratchet befors whesl locking: 4 to 6

ADJUSTMENT OF THE AIR GAP BETWEEN THE IMPULSE PICK-UPS AND THE IMPULSE EMITTING
WHEELS [*)

1 AR gap U #djustment sGreve between
the impulse pick-up end impulse
emitting whee! T L

2 Impukse amitting wheel
3 Impulse pick-up
4 Impulse gick-up FUpRorT E—T—
lII
P I|
'_"'( 1
T et
L) 3
CAUTION:

Tha impulse pick-ups are not interchangeable [neither front with rear nor laft with rightl
Whan re-installing make sure that the impuise pick-ups, new or re-used, are installad in their correct pasition

1"} Vahicles equipped with |ABS| MARK i amtilack braking system

P 3H4 0000000 1 22-33 dise 1986



FRONT AND REAR BRAKES

= NEW IMPULSE PICK-UP

[The impulse pick-up head besrs a piastic spacer equivalent to | a, Loosen adjusting screw @
the gir gap required).

k. Drive the impulse pi:h-up@hnm againgt the impulse ermin
ting wheel 12,1

c. Keeping the Impulse pick-up against the impulse ermitting
wihedl, tighten the adjusting screw | 1] to the spacified torgue:

24 thru 3N-m

11.77 thru 2.21 frib)
(0.24 thru 0.3 kg-m}

* UBED IMPULSE PICK-UP

= Front impuise pick-ups a, Using & thickness gauge, check that the air gep (t] batween
the impulse pick-up (3} and the impulse emitting whes! (2
is a5 spacified.

Also check same in Two or thres further positians of the im-
pulse emitting wheal,

Alr gap batwean front impuiss pick-up end impulse
smitting wheal:
t = 0,7 mm (0.03 in)

b. Failing to find this value, loosen the sir gap sdjusting screw (1)

¢. Place s spacer squivalent 19 the specified air gap 10,7 mm;
0.03 in) betwean the impuise pick-up and impulse emitting
wheal.

Keaping the impulse pick-up, spacer and impulse ermitting
wheal in contact, tighten the adjusting screw (1) to the spe-
gified torque:
2.4 thru 3 N-m
{1.77 thru 2.21 frib}
{0.24 thru 0.3 kg-m}

d. Check that the air gap (t) is 88 spacified in two or thres Tur-
ther positions of the impulse amitting wheel

- Fmar impulss pick-ups 8. Using a thickrness gauge, check that the ait gap (t) be e
the impulse pick-up (3) and the impulse emitting whest 22 ;
is a5 spacified.

Also check game in two or three further positions of the im-
pulse amitting whael,

Ailr gap between front impulse pick-up and impulse
amitting whaesl:
t=11mm {0.04in}

b. Failing to find this value, loosen the air gap sdjusting screw (1)

¢. Place a spacer equivalent 1o the specifisd air gap (1,7 mm,
0.04 in)betwesn the impulse pick-up and impulse amitting
whissl,

Kesping the impulse pick-up, spacer and impuise amitting
witeel in contact, tighten the adjusting screw |1 1o tha spe-
cified terque:
2.4 thru 3 N-m
(1.77 thru 2.21 fiib}
10.24 thru 0.3 kg'm}

d. Check that the sir gap (1) & 82 spacified in two or three Tur
ther positieons of the impulse amitting wheel,
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FRONT AND REAR BRAKES

REAR IMPULSE EMITTING WHEELS (*}

Assembly tolersnce

Paralislism srror batwean tha im-
pulse amitting whesl and
Impulss pick-up support L2}

0.3 mm

{0.01 in)

T Fear impuise emiiting whee
2 mpuise pick-up support

[*} Wehicles squipped with (ABS) MARK Il antllock braking system

e

TIGHTENING TORQUES

Massuremant unit
M-m (tidb; kg-mi
Deegcriplion
Screws front brake calper 10 steering knuckle 74 thru B3 (548 thru 1.2, 7.5 thru B.5)
Muts, rear brake celiper 1o gearbox/differential housing 46 thru 52 (33.9thru 38 4.4 7 thru 5.3}
Borews, spacer and rear brake disc 1o inner gxle grai) 49 thru 54 {36.1 thru 38.8; 5 thru §.5)
Screws, spacer 10 voter axle shafi 44 thru 54 {37 & 10 38 .8; 4.5 thru &.5;

Locknut, rear Drake dise clearance adjusting soreve (Lorgee Tor guidance
: 7 thru VO 45,2 thiu 7.4 07 thrue 1:
only, to bt dbtained by means of & wrench)

P& 2R3 3NN 7 L e T B



FRONT AND REAR BRAKES

TRADITIONAL BRAKING SYSTEM data

MeEil remEnt unit
) Nm [frib; kg-mj
Description
Fitings, hydraulic brake system piping 10 thru 12 (7.4 thra 8.9, 1 thru 1.2)
Fittings, hydraulic brake systerm hoses 10 thru 15 (7.4 thru 11.3; 1 thru 1.6}
Muts, brake serve 1o pedal support 12 thru 15 8.9 thru 11.1; 1.2 thru 1.6;
MNute, brake master cylinger 10 brake servo 12 thru 15 (8.8 thru 11.1; 1.2 thru 1.5}

(ABS) MARK |l WHEEL ANTILOCK BRAKING SYSTEM dats

\ Mémurament unit
F-m (tedb; kg-m}

Dascription
Frassure switch - electropump unit connection 20 thru 26 (14 8 thru 18.2; 2 thew 2.7}
Accumulatos - leciropurmp unit ConReCTion 40 thru 46 (29.5 thiu 33.9: 4.1 thru 4.7]
Berew connecting hose - electropump unit (unicni 16 thro 20 (11.8 thru 14.8; 1.6 thru 21
S:r;:w $ECUTING glectropump LRIt - support D rhru 10 (6.6 thru 7.4; 0.9 thru 1}
Hose lon electropume unitl-pressurized fluic gelivery pipe connection 16 thru 20 (11.8 thru 14 B: 1.6 thru 2§
Screws pecuring electropump unit support - Body g thru 10 (6.6 thru 7.4: 0.9 thro 1}
Muts securing coil and electropump unit support - body ahru 10 (6,6 thru T.4: 09 thru :
Brake sdjusting valve - braking pressure moduiation etectrovalve unit Connection 35 thru 40 (25,8 thry 295 3.6 thru 4,1}
MNuts securing alecirovalve unit - Ay dreulic aesy 21 4 thria 28.4 (15.8 thru 21.7; 2.7 thru 3}
Screw tightening union on hydraulic gesy 16 thru 20 (118 thru 14.B; 1.6 thre 2
Muts connecting hydraulic - pedal assies 113 thru 14 B3 thru 10.3: 1.1 thru 1.4;
Unions connecting hy draulic assy - pipes carrying pressurizad fluid 1o brake calipers 12 thru 16 {B.3 thru 11.8; 1.2 thru 1.6}

ing h I f ion of f i h
Screw securing hydraulic assy tracker for connection resnt lefy hand wheel 9 thru 10 (6.6 thru 7.4: 0.8 thry 1i

impulse pick-up

Union connecting pipe {*'from’ electiropump unitl - hydreulic ey 16 thru 20 {11 8 thru 14.8; 1.6 thiu 2}
Screw securing front impulss pick-up cabie plate - aspenyion upper link Sthru 10166 thm 7.4. 0.8 thru 1)
Screw secu ring impukse pick-up {front end rear] - support 9 thr 10 (6.6 thru 7.4 0.9 thru 1;
MNuts securing front impulse pick-up steering knuckle 9 'tl'iru 10 (6.6 thew 7.4, 09 thry 1}
Muts sacuring rear impulse pick-up - wheel hub Sthrmu 10 (6.8 thew 7.4; 0.9 thru 1}
Screw pdjusting air gap, impulse pickwp iMmpelss emitling whee! (Tront and rear] 24 thow 341,77 thru 2.27; 0.24 thru .33
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FRONT AND REAR BRAKES

TROUBLESHOOTING FOR THE (ABS) MARK i
WHEEL ANTILOCK BRAKING SYSTEM

For correct brake systermn troubieshooting check:

—  Tires for wear

— Tire inflation pressure

—  Brake fluid and compliance with scheduied maintenance instructions

NOTE:

The ? é [ warninglight is indicated in the text with the symbol [AL

The corract operation of the “BRAKE’* warning light on the A.R. CONTROL and of the “ABS MARK (| System™ warning

light on the instrument panel is the following:

¢ On turning the key to IGNITION, both {ights itluminate and ¢xtinguith (not at the same time) sfter approximately two
seconds,

& On starting the engine, the light only will iliuminate sgain, to extinguith about two tecends after the key has
returned from the START pasition to IGNITION.

¢ |n motion, both lights are off,

WARNING:

If ABS control is disconnected, indicated by the illumination of the light on the initrument panal, the servo assisted
braking systsm still continues to operate; the simultaneous illumination of the [AL] light on the instrument panel and
the “BRAKE" warning light on the A.R. CONTROL, on the other hand indicates an effectively hazardous situation on
account of an axcessive reduction in hydraulic circuit pressure and the lack of servo astistente.

NOTE:

Reference should be made to the wiring diagram in Group 00 and cabling in Group 40 for electrical 1esting and component
location,

For “Disgnosis Procedure of the (ABSIMARK If Antilock System® refer 1o Group 00 - Maintenance of Mechanical Com.
ponents and Body

P4 384300000007 22-37 June 1986



FRONT AND REAR BRAKES

Condition

Causa

light fails to illuminate with key
to IGHITION

Corractive action

Blown bulb

Diode N29& (ses Winng Diagram) is cut
oft and ABS unit not supplisd at same
fima

Haplace bulb ar check wiring

Carry out diagnosis procedure of the (ABS)
MARK Il antilock systam

lights but remains $0 with key
to IGNITION

ABS unit not supplied or ineficient

Brake fuid tank switch H34 or NZB
pressure gwitch {see YWiring Disgram)
inefficiant '

Carry out diagnosis procedure of the (ABS]
MARK Il antilock systam

With key to IGNITION , the [fL]
light and the “BRAKE" light

on the & K. CONTROL light
up but both remain so

Insuffigient brake fiuid

The pressure in the high pressure cir-
cuit has not ovartaken the minimum
safety velue {105 bar)

M28 pressure switch (see
Diagram] inefficiant

Wiring

Top up

Wait 30 seconds

Carry out diagnosis procedurs of the (ABS]
MARK 1l antilock system

With key to IGNITION, the
"BRAKE" on AR, CONTROL
lights up but remains so

Wormn pads
Insufficient brake fiuid

Brake fluid tank switch H34 (see Viir-
ing Diagramb inefficient

N2& pressure switch {(sss \Wiring
Diagram) ineficient

Replaca
Top up

Carry oul siectrical diagnosis of the brake
fisid tank for tha (ABS| MARK 1| antilock
braking system

Carry out disgnosis procedure of the (ABS;
MARK Il antitock system

With key to IGNITION, light il-
luminates end extinguishes duly aftar 2
seconds but fails to light up egain on
starting

Relay 138 (see Wiring Diagram) inaffi.
ciani

Carry out disgnesis procedure of the (ABS)
MARK Il antilock systermn

With the key to IGNITION, the  [a.L]
light illuminates and duly extinguishes
after 2 saconds, but an starting lights
Up Again and remains so

ABS unit inefficient

When running, the light
iluminates or both the [AL]
light and the "BRAKE' on A.R
CONTROL light up

Heplace

Multiple causes

= eromn.e

Carry out diagnosis procedure of the (ABS)
MARK Il antilock systerm

Jurie THEE
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FRONT AND REAR BRAKES

Condition

Corractive action

When running the light il
lurninates now and sgain dus to caUsss
unknown (and not shown by the
diagnosls of the (ABS] MARK Il an-
filock system)

Badly connected or rusty connections

Claarancs of the front wheel hub bear-
ings not within specified tolerance limits

Diode NZ30 {see Wiring Diagram} cut
off

Relay 140 (see Wiring Diagram/ meffi-
clant

ABS contof unit occasionally ineffi-
cient

Verify and rectify

Retumn clearence 1o within specified veiues
Isee: Group 21 - Front Suspension
Service Data and Specifications -
Checks and Adjustment)

Replace

Replace

Replace

Insufficient braking power

Brake line loakege
Air in brake system

Graase, oil, mud or water on pad sur-
faces

Pad detarioration

Worn or seized pad actueting pistons

Brake master cylinder/hydraulic
operating cylinder inefficient
due 1o internal leakage

Excessive pedal travel

Repair or replace feulty parts
Bleed systemn

Clean and detect ceuse of trouble
Replace pads

Replace pads end grind discs &% neces
sary

Replace calipars

Verify presumed cause thus:

- Connect two 100 ber pressure geuges
(A.2.0440) 1o the from caliper bleed screws

» Turn tha key to IGNITION and wait for the
glectropump to come to a halt

- Remowve key

- Press brake pedal with suilable 1oo)
(A2 0dE2] until 100 ber i reached on front
celiper pressure gauges

- Wait about 3 minutes for the pressure o
satils then check that tha loss of pressure
s no graater than & bar in & minutes,

If pressure loss is greater, replace master

eylinder with hydraulic operating cylinder

Braks master cylinder and/ or hydraulic
operating c¢ylinder leakage

Fluid leakage from brake pressure ad-
justing valve

Brake systern union leakage

Aiir in brake system

Gaskets inside master cylinder and/ or

hydraulic operating cylinder
inefficient

Replace master cylinder with hydraulic
operating cylinder

Replace

Tighten unions 1o speciied wigue
Raplece

Blesd

Replace brake master cylinder with fydiaalic
operating cylinder

FAIS4300000007
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FRONT AND REAR BRAKES

Condition Causs Corrective action

Pedal sponginess * Air in brake system Bieed

= Clogged air vent on brake fiuid tank | Ciean and possibly replace

* Use of unsuitable brake fluid Change 1o recommendsd brake fivic ang
blead system
Lineven braking *  Incorrect tyre pressure Inflste to comect prassure

= Grease, oil, mud or water on pad sur- | Clean components and detect cause of trou-
faces ble. Raplace pads

*  Pad surfaces unevenly worn or deteric- | Detect cause of rouble and raplace pads
rated

* [nefficient brake pressure adjusting | Replace

valva
* |ncorract wheel trim Adjust
Vibration on breke application: * Unevenly wom pads Detect cause and replace pads

* Grease or brake fluid on braking sur- | Detect cause and replace pads

facas
+ Distorted discs Grind or replace
Brakes squeal * LUnsuitable pads Raplace
= fusty discs Grind of replace
Brakes binding = Pedal fails to retum to rest position Check padal motion and repair fault,
Replace master cylindar with hydraulic
operating cylinder
+ (alipers stay partialiy closed Check and possibly replace
e« Parking brake stuck Check and repair

Hear whesls tend to braks more than | Inefficient brake pressure adjusting valve | Raplace

front ones
Parking brake inoperative * Pads not edjusted Adjust
+ Parking brake travel adjustment Adjust
incorrect
s« Control cable damaged or broken Repiace cabis
« Parking brake control on calipers Replace calipers
defective
Car still braking with parking Binding in cable return travel Remove obstacles or replace cable

brake off
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FRONT AND REAR BRAKES

Fauh

Causs

Ramady

Parking brake struck

Levar pughbutton stuck

Disassemnble and relsase or replace lever

Park on indicator fails to
light up

* Open circult

+« Defective switch

*+ Defactive A R. CONTROL

Restore clrouit continurty
Replace

Check and possibly replace

SPECIAL SERVICE

TOOLS

Part No. Deacription Page
A5.0704 Wrench, wieal cylnder, 17 ’
1
L
i, | DA i~
1 i | -
A3ZDSSS
ParCusgion tool for msir wivied hub pull: 22-24
A.3.0617 ing [o be used with ool & 30327 22-26
without scnew)
Fromt and rear brake calipers 100 bar
A2.0440 22-38
ELEUTE QEUQEE
20442 Erake pacal operating toeo! 2£-38
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