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Diagram showing hydraulically operated main braking 
system and mechanically operated handbrake layout 

HYDRAULIC OPERATION 
- Pedal - Brake fluid reservoir 
- Maste cylinder 
- Servobrake 

FRONT BRAKES 
Removing-refitting 

- Brake caliper 
- Disc brakes - Brake pads 
- Bleending - Replacing brake pads 

REAR BRAKES 
Removing-refitting 

- Brake caliper 
Disc brakes - Brake pads 

- Bleeding - Load proportioning valve 
- Adjusting load proportioning valve 

Hand brake 

ANTI-WHEEL LOCKING DEVICE 
- Diagram showing braking system incorporating 

anti-wheel locking device 
- Location of the various components on the car 
- Description of the various components 
- Electrohydraulic control unit 
- Wheel r.p.m. sensors 
- Main protective relay 
- Anti-wheel locking device malfunction warning 

light - Brake light switch - Description of how 
the anti-wheel locking device works ~ 

- Precautions which must be observed on car 
fitted with an anti-wheel locking device 

- Wiring diagram 
- Front wheel r.p.m. sensor (removing-refitting) 
- Rear wheel r.p.m. sensor (removing-refitting) 
- Checking value of air between r.p.m. 

sensor and teeth of phonic wheel 
- Electronic control unit - Electrohydraulic 

control unit (removing-refitting) 

SPECIAL TOOLS 

TIGHTENING TORQUES 
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DIAGRAM SHOWING HYDRAULICALLY OPERATED MAIN BRAKING SYSTEM AND MECHANICALLY 
OPERATED HAN DB RAKE LAYOUT 

- Hydrau lic circuit for front righthand and rear lefthand brakes 

• • Hydraulic circuit for front lefthand and rear righthand brakes 

1. Brake f luid reservoir and 
master cylinder for indepen
dent front and rear wheel 
ci rcuit 

2. Vacuum servo brake 
3. Front disc brakes 
4. Handbrake lever 
5. Rear disc brakes 
6. Load proportioning valve 

for rear wheel hydrau lic 
brake circuit 
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PEDAL 

; 

Removing-refitting 

NOTE: To remove the brake pedal, disconnect 
the clutch cable and the clutch pedal 
return spring and release the servo
brake push rod from the brake pedal. 
Then unscrew nut (1 ), remove the 
clutch pedal, take off the brake pedal 
return spring, indicated by the arrow 
and remove the brake pedal. 

Lubricate the parts concerned with 
grease before fitting. 

BRAKE FLUID RESERVOIR 

Checking insufficient brake warning device. 

NOTE: Periodically, check that the warning 
device is working by pressing on the 
top edge of the reservoir cover (as 
shown by the arrow); with the ignition 
key in the "ON" position the insuffi
cient brake fluid warning light on the 
check system display unit should come 
on. 

Removing-refitting reservoir from master cy
linder 

Drain the brake fluid before removing 
the reservoir. 

Bleed braking system. 
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Braking system 
Hydraulic operation 

33._ 
MASTER CYLINDER 

.... - ~. 
. . 

Removing-refitting brake pipes 

.. . . 

Dismantling-Reassembling master cylinder 

.ii;pl Bleed braking system 

Dismantling-Reassembling master cylinder 

When overhauling, always replace the seals; if there appears to be anything wrong with the master cylin
der casing, replace the entire unit. 

l .. 
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SERVOBRAKE 

Servobrake fitted on vehicle 

NOTE: The servobrake adjustment is carried 
out via the adjustment screw on the 
end of the rod. 
In the rest position the end of the ad
justment screw should be set back by 
0.3 - 0.5 mm from the plane of the 
front cover. 

Longitudinal section of servobrake 
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REMOVING-REFITTING 

~ Removing-refitting flexible hose 
and electrical connection from 
brake pad 

' 

~ 

Removing-refitting brake caliper 

Disconnect the electrical connection for . the 
brake pad wear sensor located in the engine 
compartment, which is shown by the arrow. 

~ 
The bolts which secure the caliper 
casing are self locking and should a!

, ways be replaced whenever they are 
unscrewed or loosened. 

Removing-refitting brake pads 

m 
II 

m 
II 

Braking system 
Front brakes 

33.- -
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BRAKE CALIPER 

THEM A 

Removing-refitting caliper 
bracket 

Before refitting the 
caliper bracket, 
check that the rub
ber covers are in
tact. If they are not, 
replace them. 

Removing-refitting brake 
disc 

When refitting, remove any 
possible traces of rust to en
sure that the disc is perfectly 
perpendicular to the hub. 

Removing-refitting flexible pipe and bleed 
screw 

NOTE: There should not be any bulges or 
cracks in the pipe or it has to be re
placed. 
It is advisable to replace both pipes. 
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Front brakes 

----------------------------------~33.-

Removing piston and protective boot 

The piston is removed from the casing by di
recting a jet of compressed air in the brake 
fluid inlet hole. 

Checking caliper unit components 

There must not be any traces of abrasion or 
seizing on the piston or the caliper casing or 
the entire unit must be replaced. 
In any case, it is always necessary to replace 
the protective boot and the seal and to ensure 
that the air bleed screw is not obstructed. 

Use a solution of hot water and FIAT 
LDC detergent to clean the metal 
components. 

Fitting seal and piston in caliper casing 

Lubricate the parts concerned with 
brake fluid before fitting . 

II 

Caliper 
bracket 

Air bleed 
screw I Caliper casing 

~rotective 
boot 

Seal 
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Front brakes 
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DISC BRAKES 

Checking and measuring brake discs 

The minimum permissible thickness for brake 
discs- after allowing for wear- is 10.8 mm for 
the 2000 electronic injection and 2,500 Diesel 
turbo and 18.2 mm for the 2000 electronic in
jection turbo, 2,850 model and those fitted 
with an anti-wheel locking device; if it meas
ures less than this, the disc must be replaced. 
In the case of wear and tear or deep grooves, 
the surfaces of the brake disc can be ma
chined: after grinding, the brake disc must not 
be less than 11.1 mm thick for the 2000 elec
tronic injection and 2,500 Diesel turbo models 
and 18.55 mm thick for the 2000 electronic in
jection turbo, 2,850 models and those fitted 
with an anti-wheel locking device. 

Checking run out of brake disc 

If just the brake pads have to be replaced, it is 
advisable to check that the disc is no more 
than 0.15 mm off centre. 
This is measured 2 mm from the external diam
eter of the disc. 

BRAKE PADS 

Checking brake pads 

The brake pads must be replaced when the 
thickness of the lining is less than 1.5 mm. 
Check that the same type of pads are fitted on 
each pair of wheels. 



' . 

It is not advisable to re-use the brake fluid col
lected. The reservoir should be topped up with 
new brake fluid . 

When replacing the brake pads, proceed as fol 
lows : 

- release the brake pipe and the electrical con
nection from the brake pad; 

- remove the upper bolt fixing the brake cali
per to the bracket; 

- position the brake caliper appropriately and 
remove the brake pads. 

.. , 
33.-

.~ 
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REMOVING-REFITTING 

. . .. 

Removing-refitting brake pipe 

... 
Removing-refitting brake caliper 

If only the brake pads are being replaced, it is 
not necessary to disconnect the brake pipe. It 
is sufficient to completely unscrew the top bolt 
securing the caliper casing. 

The bolts securing the caliper casing 
are self locking and should be re
placed whenever they are unscrewed 
or unloosened. 

~~l Bleed braking system. 

NOTE: After having replaced the brake cali
pers, adjust the handbrake. 

'.r 
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Removing-refitting brake pads 

NOTE: Before positioning the new brake pads 
it is necessary to get the caliper piston 
to go right back in by rotating it clock
wise; then start up the engine and 
press the brake pedal about 40 times 
in order to get the hand brake automat
ic play adjustment operational again, 

' and then adjust the handbrake on the 
operating lever. 

Removing-refitting brake caliper 
bracket 

Before refitting the caliper 
bracket, check that the rubber 
covers are intact; if this is not 
the case, they must be re
placed. 

Removing-refitting brake discs 

When refitting, remove any possible 
traces of rust to ensure that the disc is 
perfectly perpendicular to the hub. 

II 
II 

m 
II 

Braking system 
Rear brakes 

-~33_._ 
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Rear brakes 
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BRAKE CALIPER 

Removing-refitting brake pipe and bleed 
screw 

NOTE: There should not be any bulges or 
cracks in the pipe or it has to be re
placed. 

Removing piston and protective boot 

NOTE: Inside the caliper piston there is a self
adjusting telescopic device which auto
matically adjusts handbrake play as 
brake pad wear increases. Since this 
device is immersed in brake fluid it is 
not subject to wear and so does notre
quire any maintenance. 

Removing seal 

.. 
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Checking caliper unit components 

There must not be any traces of abrasion or 
seizing on the piston or the caliper casing or 
the entire un it must be replaced . 
In any case, it is always necessary to replace 
the protective boot and the seal and to ensure 
that the air bleed screw is not obstructed. 

Use a solution of hot water and FIAT 
LDC detergent to clean the metal 
components. 

Fitting piston in caliper casing 

~~ Before fitting the piston in the caliper 
casing, position the protective boot 
on the rear part of the piston. 

Lubricate the parts concerned with 
brake fluid before fitting . 

Refilling brake caliper 

After having overhauled the brake caliper and 
before refitting it on the car, it must be refilled 
in the following way: 
- loosen the bleed screw; 
-insert the end of a transparent tube into the 

bleed screw hole; 
- using an ordinary container filled with brake 

fluid, run brake fluid into the caliper until air 
bubbles come out of the threaded hole to 
which the brake pipe connects up; 

-tighten the bleed screw. 

Braking system 
Rear brakes 

___ JJ_._ 

Air 
bleed screw , Caliper casing 

~~p 
Protective boot 

Caliper bracket 
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DISC BRAKES 

Checking and measuring brake discs 

The minimum permissible thickness for brake 
discs - after allowing for wear- is 9 mm; if it 
measures less than this, the disc must be re
placed. In the case of wear and tear or deep 
grooves, the surfaces of the brake disc can be 
machined: after grinding, the brake disc must 
not be less than 9.35 mm thick. 

Cheking run out of brake discs 

If just the brake pads have to be replaced, it is 
advisable to check that the disc is no more 
than 0.15 mm off centre. 
This is measured 2 mm from the external dia
meter of the disc. 

BRAKE PADS 

Checking brake pads 

The brake pads must be replaced when the 
thickness of the lining is less than 1.5 mm. 
Check that the same type of pads are fitted on 
each pair of wheels. 
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BLEEDING 

' ·. 

It is not advisable to re-use the brake fluid col
lected. 
The reservoir should be topped up with new 
brake fluid. • 

To carry out bleeding, the suspension 
should be compressed so that the 
load proportioning valve comes into 
operation. 

,. . 
LOAD PROPORTIONING VALVE 

.: .... 
r" • 

.. 

,, #" 

.. 
. t 

Removing-refitting bolts securing crosspiece 
and lowering crosspiece in order to enable 
load proportioning valve to be removed-refit
ted. ... . ' 

Removing-refitting brake pipes 

The unions connecting the brake 
pipes to the load proportioning valves 
measure 11 mm and 13 mm respec-
tively; use spanner 1856132000 for 
the former and an ordinary spanner 
for the 13 mm unions, taking great 
care not to damage the unions. 

'. " ... 
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Rear brakes 
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Removing-refitting load proportioning valves 

t[e_.pj Bleed braking system. 

Section of load proportioning valve 

1 - 2. Housing for brake pipe unions 
3. Dust cover 
4. Piston 

ADJUSTING LOAD PROPORTIONING VALVE 

.- · --·----· -

B 
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Set the rear suspension. 

Position the vehicle (in running order i.e. with 
a full fuel tank, coolant, spare wheel and tools) 
on a horizonta l plane with the whee ls on the 
ground. 
Load the luggage compartment w ith a we ight 
of 145 kg. 
Loosen bolt V. 

Apply a load of 3 daN to eyelet 8 of connector 
C for 2000 electronic injection and 2,850 en
gines and 2.5 daN for 2000 electronic injection 
turbo and 2,500 Diesel turbo engines. 

Tighten bolt V. 

NOTE: If the load proportioning valve is not 
working properly, the entire unit has to 
be replaced. 

HAND BRAKE 

Check the operation of each compo
nent and the sliding of the inner cable 
in the outer cable. If there is wear or 
hardening, replace the affected parts. 

33._ 

17 
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Rear brakes 
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Adjustment 

NOTE: After carrying out the adjustment, the 
handbrake lever should not travel 
through more than 4 or 5 notches and 
the wheels should turn freely when it 
is released. 

The handbrake should only be ad
justed after the brake pads, operating 
cable or brake caliper have been re
placed, since handbrake play is ad
justed automatically. 

Hydraulic braking system components which are supplied as spares 

18 
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DIAGRAM SHOWING BRAKING SYSTEM INCORPORATING ANTI"WHEEL LOCKING DEVICE 
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1. Electronic control unit 
2. Electrohydraulic control unit 
3. R.p.m. sensors for front wheels 
4. R.p.m. sensors for rear wheels 
5. Main protective relay 
6. Malfunction warning light 
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Anti-wheel locking device 

33. 

This device is designed: 

.... . 
' ., .· THEM A 
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a. To ensure that the car keeps on course when the brakes are applied, by keeping the braking forces below 
the limits at which one or more wheels lock regardless of what factors may contribute towards this (for 
example ice, uneven road, road surface which offers little grip) . This makes it easier to keep control over 
the steering and prevents the car skidding. However, skidding cannot be prevented if the car is driven at 
over the maximum speed. 

b. To optimize braking distance by taking maximum advantage of what grip is available . 

.. . 
Components parts 

The anti-wheel locking system consists of a conventional braking system plus the following: 
1. an electrohydraulic control unit 
2. 4 wheel r.p.m. sensors (one for each wheel) 
3. an electronic control unit 
4. a main protective relay 
5. a red malfunction warning light on the instrument panel identifiable by the letters AS. 

LOCATION OF THE VARIOUS COMPONENTS ON THE CAR 

20 
' .. 

Main protective relay 
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Rear wheel r.p.m. sensor 

Anti-wheel locking device 
malfunction warning light 

Front wheel r.p.m. sensor 

DESCRIPTION OF THE VARIOUS COMPONENTS 

Electronic control unit 

Braking system 
Anti-wheel locking device 

Electronic control unit 

The electronic control unit is made up of printed circu its with resistors, diodes, transistors and integrated 
logic circuits. 
It is connected to the anti-wheel locking system via a multiple connection and can be functionally sub-di
vided into two parts, which are in practice two sepa rate but strictly identical computers, namely: 
1. signal processing and logic sections 
2. safety circuits. 
Both sections receive the same input signals and each processes them on its own behalf, and it is only 
when the results obtained by both are identical that the electronic control unit passes on the appropriate 
instruction to the electrohydraulic control unit. If the two results are not identical, it follows that there is a 
malfunction in the system and so the computer switches out the anti-wheel locking device and leaves the 
conventional braking system to take over. 
In the processing section, the signals transmitted by the wheel r.p.m. sensors are converted into signals 
which can be used by the logic section so that it can recognize acceleration, deceleration and "slide" val
ues as between the individual wheels. 

21 
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NOTE: When the brakes are applied to a wheel, its peripheral speed is reduced to a greater extent than the 
vehicle's linear speed: the maximum difference between the speed at which the wheels are rotat
ing and the car's linear speed occurs when the wheels are completely locked as a result of the 
brakes being applied (and so the peripheral speed of the wheels = 0), but the car is still moving. 
This difference is referred to either as "slide" or skid factor when it is expressed as a percent
age. 

Slide 0% = wheel turning freely 
Slide 100% = whee/locked, but car still moving 

During braking, the coefficient of friction curve rises when braking takes place with relatively low 
slide values (rolling) but subsequently goes on to fall when the tyre begins to slide to the point 
where the wheels lock. 
A considerable number of practical and experimental tests have shown that in general the most ef
fective braking conditions are obtained when slide values are kept within the range 5% to 15% ris
ing to maximum effectiveness at around 20%. The anti-whee/locking device tends to keep any type 
of car within this optimum braking efficiency range. 

The logic part compares the signals received and sends instructions to 4 solenoids in the electrohydraulic 
unit to make the necessary adjustments. If the brakes are not being applied, the electronic control unit re
ceives signals from the sensors informing it of the car's speed. 

When the driver presses the brake pedal, the individual wheels decelerate at different rates; the control 
unit works out a reference speed from these individual wheel speeds which it then stores in memory and 
keeps constantly updated, and so it is able to monitor the approximate speed of the car throughout the en
tire braking operation. 
By comparing this reference speed with the speed of the ind ivid ual wheels, the control unit constantly 
monitors the skid signals from each wheel. 

Electronic control unit 

The braking force may increase to the point where the skid factor on one wheel is greater than that on the 
other wheels; when this situation (referred to in English as "split"} occurs, the electronic control unit sends 
a signal to the relevant solenoid in the electrohydraulic unit instructing it to cut off the braking force to 
whichever wheel was showing signs of losing its grip . The wheel concerned then begins to accelerate 
again. 
The electronic control unit also has stored in its memory, threshold deceleration and acceleration values 
for each individual wheel which are never to be exceeded. So by means of a systematic, continuous and 
split second comparison of wheel skid, deceleration and acceleration values, the anti-wheel locking device 
keeps control over the way the wheel behaves under braking conditions. As soon as the acceleration/decel
eration, skid deceleration/acceleration and "split" combined values as measured exceed the prescribed 
threshold values the electronic control unit intervenes by bringing into play the electrohydraulic unit in one 
of its three possible adjusting phases: increase in pressure phase- reduction in pressure phase- main
taining the existing pressure phase. 
These phases bring about an intermittent but ultra high speed cycle of adjustment which is repeated until 
the car is brought to a halt. 
The electronic control unit controls the various phases by supplying pulses of varying intensity to the so
lenoids. 

22 
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It also applies to both rear wheels the same braking force which the computer supplies to the rear wheel 
which is most liable to lock, ie the one with less grip. 
Normally the anti-wheel locking device ceases to operate at speeds below 5 kph (3 mph) in order to allow 
the wheels to lock fully with the car at a standstill. 

NOTE: Since the parameters which the control unit monitors {speed and acceleration of the wheel} are af
fected by the inertia of the rim! tyre assembly, it is essential that cars fitted with the anti-wheel 
loccking device should only be fitted with rims and tyres recommended by the Manufacturer. 

Under aquaplaning conditions, the electronic control unit already receives signals from the wheel sensors 
when the wheels are turning freely without the brakes being applied, and the drive wheels tend to go 
round faster than the car's linear speed whereas the driven wheels go round less quickly. 
This would involve the control unit making an unnecessary adjusting cycle and so the anti-wheel locking 
device temporarily switches out (although the warning light does not necessarily come on because of the 

· short space of time that the phenomenon lasts) and switches back in as soon as the aquaplaning phenom
enon is over. 
The electronic control unit also contains a safety circu it for checking that the system in working properly 
each time before the vehicle sets off and likewise whilst it is in motion. 
If the safety circuit detects a malfunction, it switches out the anti-wheel locking device, but the convention
al braking system still remains operational. 
If the anti-wheel locking device is switched out, the driver is informed of this fact by a warning light coming 
on the instrument panel. 
The safety circuit also constantly monitors the battery voltage and switches out the anti-wheel locking de
vice in the event of over or under voltages. 

Another integral part of the safety circuit is an active section called the test cycle or BITE (Built in Test 
Equipment). 
This section, which is activated by the voltage from the wheel sensors, uses a programme and test signal 
to check that the electronic control unit (including the safety circuit itself) is working properly. 
At about 12 kph (7/8 mph) the BITE circuit tests the wheel sensors. if the warning light comes on at this 
speed followed by the anti-wheel locking device being switched out, the fault may well lie in one or more 
of the sensors. However this information should only be regarded as being for guidance and before carry
ing out any repairs the device should be put through the tests described. 

23 
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Identification of the terminals on the electronic control unit and on the respective connector 

35 
.34 
33 
32 
31 

30 ---~· · 29 
28--~'-'. 
27--~-.: 
26--~---=::;.. 
25--~~+ 

24 --¥-~:-fi:' 
23--~~'T 

22 
21 
20 
19 

1. To the 30A of the relay 
2. To terminal 1 of the electrohydraulic control 

unit 
3. Unused 
4. To the front lefthand r.p.m . sensor 
5. To the front lefthand r.p.m. sensor 
6. Unused 
7. To the rear lefthand r.p .m. sensor 
8. Unused 
9. To the rear lefthand r.p .m . sensor 

10. To the 31 b of the relay 
11. Unused 
12. Unused 
13. Unused 
14. To terminal 9 of the electrohydraulic control 

unit 
15. To the o+ terminal of the alternator 
16. Unused 
17. Unused 
18. To terminal 5 of the electrohydraulic control 

unit 
19. To terminal 7 of the electrohydraulic control 

unit 

24 

20. Earth (engine compartment righthand side 8) 
21. To the front righthand r.p.m . sensor 
22. Unused 
23. To the front righthand r.p.m . sensor 
24. To the rear righthand r.p .m . sensor 
25. To termina l 4 of the brake light switch 
26. To the rear righthand r.p.m. sensor 
27. To termina l 6 of the electrohydraulic control 

unit 
28. To terminal 11 of the electrohydraulic control 

un it 
29. To the system's malfunction warning light 

To terminal 10 of the electrohydraulic control 
unit 

30. Unused 
31 . Unused 
32. To term ina l 12 of the electrohydraulic control 

unit 
33. Unused 
34. Earth (eng ine compartment righthand side 8) 
35. To terminal 3 of the electrohydraulic control 

unit 
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ELECTROHYDRAULIC CONTROL UNIT 

The function of the electrohydraulic contro l unit is to vary the pressu re of the b rake fluid in the caliper pis
tons depending on what signals are received from the electronic contro l unit. 
The electrohydraulic control unit consists of: 

1. 4 solenoids 
2. a twin-circuit scavenge pump 
3. a solenoid control relay 
4. a scavenge pump control relay 

Identification of the terminals on the electro

hydraulic control unit 

Identification of the outlets from the electro
hydraulic control unit 

HR =to the rear righthand caliper 
HL =to the rear lefthand caliper 
VR =to the front righthand cal iper 
VL = to the front lefthand caliper 

Identification of the terminals on the electro
hydraulic control unit connector 

25 
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The electrohydraulic control unit cannot be overhauled and so the whole unit has to be replaced if it is 
definitely shown to be faulty. The only two components which can be replaced are the two relays. 
The electrohydraulic control unit is supplied as a spare part filled with brake fluid and with the solenoids in 
the open position and so the operation of bleeding and refilling the braking system is similar to that for a 
conventional braking system . 

WHEEL R.P.M. SENSORS 

The wheel r.p.m . sensors supply the electronic control unit with a constant stream of information enabling 
it to control the electrohydraulic contro l unit properly. 
These sensors measure the road speed , acceleration, deceleration and skid factor of the wheels. 
The sensor are of the inductive type and are fitted on special brackets fi xed to the dampers. 
Lines of magnetic flux close across the teeth of a toothed wheel (known as a phonic wh eel ) fa cing th e sens
or and rotating with the road wheel. The changeover from solid metal to empty space, due to the pre
sence or absence of a tooth, causes suffi cient change in magnetic flu x to create an induced electromagnet
ic force at the sensor terminals and therefore an alternating electrical signal, which is sent to the electronic 
control unit. 

Location of front wheel r.p.m. sensor Location of rear wheel r.p.m. sensor 

The front wheel phonic wheels are fitted onto the road wheel side constant velocity joints under pressure, 
whereas the rear wheel phonic wheels are fitted onto the wheel hubs under pressure. 

Location of front wheel phonic wheel Location of rear wheel phonic wheel 
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33. 

The prescribed distance (known as the air gap} between the end of the sensor and the phonic wheel which 
is needed to give correct signals must be between 0.55 and 0.85 mm. · 
Special 0.3 mm thick shims are provided for placing under the sensor in order to ensure that the prescribed 
air gap is obtained. 

1. Wheel r.p.m. sensor 
2. Adjustment shim 
3. Electrical connection 

MAIN PROTECTIVE RELAY 

The function of the main protective relay is to supply both the electronic control unit and the electrohy
draulic control unit relays. 
It contains a protective fuse for the whole anti-wheel locking device and a zener diode for protecting 
against overloads. 

Relay 
Terminal 

86 

31b 

30a 

31 

30 

Colour of 
cables 

VN 

NZ 

GN 

GN 

N 

R 

Destination 

Vie connections 67 and 122 
to warning light AS on in
strument panel 

To terminal 10 of electronic 
control unit (171) 

To terminal 1 of electronic 
control unit (171) 

Terminal 2 of electrohy
draulic control unit (169) 

To earth (engine compart
ment lefthand side 2) 

To branching node (15) 

GN GN 

N 
NZ 

R 
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33. 

ANTI-WHEEL LOCKING DEVICE MALFUNCTION WARNING LIGHT 

THEM A 

With the ignition switch in the ON position, the red warn ing light marked AS comes on; as soon as the en
gine starts up the warning light goes out. 
The signal that the engine is running reaches the electronic control unit from the alternator (terminal + D) . 
The anti-wheel locking device switches on at about 3 kph (2mph) whilst at a speed of about 6 kph (4mph) 
the cycle for testing the device (excluding the wheel r.p .m . sensors) begins. 
If the responses from the components in the device are satisfactory, the warning light stays off; if on the 
other hand an unsatisfactory response is received, the warning light comes on, the anti-wheel locking de
vice is automatically switched out and responsibility for braking switches to the conventional braking sys
tem. 
In this phase the warning light will operate intermittently. 

BRAKE LIGHT SWITCH 

With the engine on and the brake pedal depressed, a signal reaches the electronic control unit to the effect \ 
that the driver is braking , and the anti-wheel locking device is switched in. This information is particularly 
useful in the event of irregular road surfaces (undulations, ramps) which can lead to variations in speed be-
tween the different wheels for reasons not connected with braking, thereby avoiding misinformation being 
sent to the electronic control unit. 

DESCRIPTION OF HOW THE ANTI-WHEEL LOCKING DEVICE WORKS 

Depending on the signals which it receives from the electronic control unit, the electrohydra ulic control 
unit varies the pressure of brake fluid to the calipers according to th ree phases. 

Increase in pressure phase 

In this phase the electrohydraulic control unit solenoids are not excited, and the pressure at the brake cali
pers is that exerted by the driver's foot on the brake pedal. 
The braking force increases and consequently the wheels decelerate and their speed relative to that of the 
car goes down (and so there is an increase in slide) . Acceleration and speed begin to fall to the point where 
they could prejudice the grip of the vehicle on the road surface; at this point it is necessary to reduce the 
braking force in order to enable the wheels to increase their speed thereby recovering their grip. 

1. Electronic control unit 
2. Accumulator 
3. Scavenge pump motor 
4. Scavenge pump 
5. Solenoid 
6. Brake pump 
7. Wheel r.p.m. sensor 
8. Phonic wheel 
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Reduction in pressure phase 

Braking system 
Anti-wheel locking device 

33. 

The electronic control unit detects the fact that the wheels are tending to lock and the ant i-wheel locking 
device is brought into play. The solenoid is excited by a current of ~ 5 A and the connection between the. 
brake pump and the brake caliper is cut off, whilst the connection between the brake caliper and the scav
enge pump is opened up. Consequently brake fluid is drawn off from the brake cal ipers and pumped back 
into circulation in the main circuit via the scavenge pump circuit (also referred to as the secondary cir
cuit). 
This fact gives rise to intermittent pulses on the brake peda l, which are noticeable to the driver, during the 
braking phase. This is perfectly normal whilst the anti-whee l locking device is in operation. 
The function of the accumulator which is built into the circuit is to store part of the brake fluid from the sec
ondary circuit thereby making it possible to use a size of pump to cope with an economical average flow 
rate . In this phase the wheels begin to accelerate. 

Maintaining the existing pressure phase 

In this phase both the speed and acceleration of the wheel increase. 
The solenoid is energized by a current of ~ 2 A; the connection between the brake pump and the brake cali
per is still cut off (piston in intermediate position) and the pressure at the brake caliper is kept constant, at 
the value which had previously been reached, regardless of whatever pressure may be applied on the 
brake pedal. 
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Anti-wheel locking device 

Component parts of anti-wheel locking device supplied as spares 

Front 
wheel r.p.m. 
sensor 

Electrohydraulic 
control unit ----1,.,.,>\L 

Main protective 
relay 

Electron ic 

Anti-wheel 
locking device 
malfunction 
warning light 

Rear 
wheel r.p.m. 

PRECAUTIONS WHICH MUST BE OBSERVED-ON CARS FITTED WITH AN ANTI-WHEEL LOCKING 
DEVICE 

33. 

Before carrying out any welding work using electric welders, the connector must be disconnected from the 
electronic control unit. 
Should it be necessary to carry out any painting operations, the electronic control unit should not be sub
jected to temperatures in excess of 95°C, and this maximum temperature may only be maintained for a 
short period of time. It may be subjected to a maximum temperature of 85°C for a longer period of time 
(about 2 hours) . 
When refitting the battery after it has been removed, the relevant terminals must be made absolutely 
tight. 
Before removing the electrohydraulic control unit, the negative cable must be disconnected from the battery. 
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33. 

Anti-wheel locking device (see key page 123, Sect. 55) 
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FRONT WHEEL R.P.M. SENSOR 

Removing-refitting front part of the 
, supplementary wheel arch 

Removing-refitting sensor 

Disconnect the electrical con
nection shown by the arrow. 

REAR WHEEL R.P.M. 
SENSOR 

Removing-refitting sensor 

Disconnect the electrical con
nection shown by the arrow. 

.. 

. . ,. . .... 

Braking system 
Anti-wheel locking device 

j • 

33._ 
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33. 

34 

THEMA 

CHECKING VALUE OF AIR GAP BETWEEN 
WHEEL R.P.M. SENSOR AND TEETH OF 
PHONIC WHEEL 

The air gap must be checked whenever the 
sensor, wheel side constant velocity joint or 
rear hub are replaced or work is carried out on 
parts whi ch support them . 

Checking air gap between r.p.m. sensor and 
phonic wheel on constant velocity joint 

Checking air gap between r.p.m. sensor and 
phonic wheel on wheel hub 

To check the air gap between the r.p.m . sensor 
and the phonic wheel on the rear hub, proceed 
as follows: 

- insert a 0.7 mm thick blade between the end 
of the sensor and the phonic wheel (through 
the special slot in the dust cover) ; 

- using a feeler gauge measure the distance 
between the bearing surface of the sensor 
and the bearing housing on the whee l hub; 

-bearing in mind that each shim is 0.3 mm 
thick, fit the appropriate number of shims to 
correspond with the distance measured; 

-tighten the sensor. 
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ELECTRONIC CONTROL UNIT 

.. . . .. ...... . ~, • ' . . . . 
" 

t ). t' 

.. t' 
.. l .. . . 

~ I' ,# 

~ 4 A . I • 
.J' 

. . 
Removing-refitting lining securing piece 

- ' 

• 

.. 

. .. 

Removing-refitting electronic control unit 

" 

ELECTROHYDRAULIC CONTROL UNIT ~ 

Before removing the electrohydraulic 
control unit disconnect the negative 
cable from the battery. .. 

' -
l 

~ . 

Removing-refitting relay cover and electrical 
connection retaining bracket 

~ 

.· 

... 

... 
t ... Braking system 

·• Anti-wheel locking device 

•' 33_. 
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33. 

Special tools 

33.A 

36 

THEMA 

Removing-refitting brake pipes from the 
electrohydraulic control unit 

Removing-refitting electrohydraulic con
trol unit 

ftt~~ Bleed braking system. 

View of the electrohydraulic control unit as
sembly 

1856132000 Spanner for brake fluid pipe unions 
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Bolt with centering pin for securing front and rear front discs 

Bolt for securing front and rear brake discs 

Bolt for securing front brake calipers to stub axle 

Bolt for securing rear brake calipers to stub axle 

Self-locking nut for securing servobrake to pedal assembly 

Union for rigid pipe on pump 

Union for connecting rigid pipe to front and rear flexible pipes 

Union for connecting rigid pipes on load proportioning valve 

Union for connecting rigid pipe on load proportioning valve 

Union for connecting flexible pipes to brake calipers 

Bolt for securing load proportioning valve to rear crossmember 

Self-locking nut for securing load proportioning valve bar control 
levers 

Bolt securing handbrake to body shell 

Bolt for securing handbrake cable retaining bracket to body 
shell 

M 8 X J ,25 

M 8 X 1,2 5 

M 10 X 1 ,25 

M 10 X 1 ,25 

M 8 x 1,25 

M 10 X 1 

M 10 X 1 

M 10 X 1 

M 12 X 1 

M 10 X 1 

M 8 x 1,25 

M 6 X 1 

M 7 X 1 

M 8 X 1,25 

M 6 X 1 

Tightening 
torques 

daNm 

1,2 

1,2 

5,5 

4,7 

1,4 

0,9 

1,8 

1,8 

1,2 

0,45 

1,4 

0 ,6 
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