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(57) Abstract: A braking system for farm tractors and similar vehicles, comprising a differential braking system and a hydraulic
system for the braking assistance forming a system unit (H) which includes two circuit branches (H1,H2), each circuit branch op-
erating the braking with respect of one side of the vehicle. According to the invention, to said system unit (H) are applied, through
& connection interfaces (36,37), two control units (C1,C2), each control unit including an electrovalve (20) and a distributor (24) oper-
& ated by said electrovalve, each said distributor (24) controlling the operation of the system unit (H) with respect to one of the circuit
&\ branches (H1,H2), and each said electrovalve (20) being singularly controlled by an electronic control circuit (EL) provided with
= sensors (V,R,PA) of the main vehicle parameters, such as a sensor (V) of the vehicle speed, sensors (R) of the speed of singular
@\ wheels, sensors (P) of the positions of the braking pedals and a sensor (A) of the position of the accelerator pedal. In this manner
S the vehicle is equipped with a function of regulation of the slip in traction (ASR), or with a function preventing the wheel blockage
in braking (ABS), or with a function of stability control (ESP), or with several of these and other functions, having a great utility to
the aim of security when the vehicle runs on road at a high speed.
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DESCRIPTION

A HYDRAULIC BRAKING DEVICE HAVING SECURITY PROVISIONS,
FOR A FARM TRACTOR OR A SIMILAR VEHICLE

The subject of this invention is a hydraulic braking device, mainly in-
tended for a farm tractor or a similar vehicle, which is characterized by the
presence of special provisions destined to provide security functions.

In some vehicles, particularly the farm tractors and like vehicles, the
hydraulic braking system includes two master cylinders operating as pumps,
which are controlled by two separate braking pedals. Each of these master
cylinders operates the braking of one of the rear side wheels (left-hand and
right-hand wheels) of the vehicle, which are the driving wheels. This arrange-
ment has the purpose of allowing a unilateral braking of the side wheels, for
example in order to help the vehicle rotation by the U-turns when a field is be-
ing worked along adjaceht lanes which are run in alternatively opposite direc-
tions. When, on the contrary, a bilateral braking is commanded by operating
both the b‘raking pedals, in general the system could be unbalanced. because
the two separate braking circuits take up different oil quantities, and the
result would be a similarly unbalanced braking. In order to prevent this
drawback, a balancement channel is provided that mutually communicates
the two braking circuits when both the braking pedals are operated simul-
taneously. The balancing function is effected by balancing valves installed
on the pistons of the two master cylinders, these vaives being normally
closed and being opened after the pistons have covered a preestablished
stroke.

Each master cylinder of this braking system is a part of a braking de-
vice which may comprise arrangements for the braking assistance. For the
purposes of this invention it will be mainly taken in consideration a hydraulic
device improved to the aim of increasing the braking sensitivity, such as it has
been described in detail in the European Patent No. 1.457.400. This hydraulic
braking device comprises a master cylinder and a hydraulic servosystem for
braking assistance, including a body wherein there is sealingly and slidably
mounted a hydraulic assistance piston which mutually separates a first cham-

ber and a second chamber, these chambers being put in mutual communica-
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tion and being filled with a hydraulic fluid under high pressure at rest, whereas
at the time of a braking operation the communication between these two
chambers is interrupted and a communication between the second chamber
and the master cylinder is opened, thus causing the displacement of the as-
sistance piston.

Another security arrangement used in a braking system of this kind is
a function which, in the case of a default of the high pressure oil circuit, en-
sures by the muscular force of the user a braking that cannot be assisted but
is usually sufficient for an emergency braking.

The modern farm tractors may be intended to attain high speeds, up to
80 km/h and over, when they are running on road, and therefore there are
needed some active and passive security provisions that are known for the
road vehicles but, in the past, were not considered needed for these vehicles.
For example, some regulations impose that, for the sake of security, the trac-
tors attaining speeds over 40 km/h be provided with a braking device with
double circuit.

Other security provisions used in the road vehicles comprise, for ex-
ample, a function of regulation of the slip in traction (ASR = Acceleration Slip
Regulation), a function preventing the wheel blockage in braking (ABS = Anti-
lock Braking System), and a function of stability control (ESP = Electronic Sta-
bility Program). These security functions, or some of them, could be very
useful for the farm vehicles too, however they have not yet been applied in the
farm tractors and similar vehicles, mainly because their adoption should have
encountered heavy difficulties in view of the special braking system present in
these vehicles.

With reference to the braking systems for farm tractors and similar ve-
hicles that are equipped with a differential braking system and also with a hy-
draulic system for braking assistance (technically named hydrobooster), the
main object of this invention is to introduce in said systems at least one addi-
tional security function, such as a function of regulation of the slip in traction
(ASR), or a function preventing the wheel blockage in braking (ABS), or a
function of stability control (ESP), or even other functions, and preferably sev-
eral of these functions. As it may be understood, the introduction of these
functions ensures a further important security for the vehicles of the consid-

ered kind, when they are suitable for attaining high speeds on road.
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Another object of the invention is to ensure a correct system operation
in the different operating condition that may occur. Still another object of the
invention is to attain the stated objects by reducing at a minimum the complica-
tion and the encumbrance of the system, with particular reference to its installa-
tion onto the vehicle. Finally, it is an object of this invention to limit at a mini-
mum the expenses involved in the provision of this improved braking system.

In a braking system for farm tractors and similar vehicles which com-
prise a differential braking system and a hydraulic system for the braking as-
sistance forming a system unit which includes two circuit branches, each cir-
cuit branch operating the braking with respect of one side of the vehicle, the
main invention object is attained because to said system unit having two
branches are appl'ied, through connection interfaces, two control units, each
control unit including an electrovalve and a distributor operated by said elec-
trovalve, each said distributor controlling the operation of the system unit with
respect to one of the circuit branches, and each said electrovalve being sin-
gularly controlled by an electronic control circuit provided with sensors of the
main vehicle parameters.

The control electronic circuit may be of a substantially known type and
may be operated .by a control logic of the so-called "ECU" type, which takes
into account the main vehicle parameters observed by means of per se known
sensors, such as sensors of the operation of the braking pedals, a sensor of
the vehicle speed, sensors of the rotational velocity of singular wheels, accel-
eration sensors and other possible sensors, and is suitable for ensuring a cor-
rect braking in any run condition, whereby the vehicle can be dominated in any
condition.

This invention finds its preferred application in those braking systems
in which the assistance to braking is provided by a source of high pressure
fluid, and in such applications the pressure used for operating the one or the
other of the additional security functions, or several such functions, is the
same pressure provided by the high pressure source supplying the assistance
system.

Preferably the electrovalve of each control unit is a three-positions
electrovalve, a first position being a rest position, a second position being a

position of operation of the ASR function, and the third position being a posi-

‘tion of operation of the ABS function.
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It is of advantage that said electrovalve has its first position located in
center and the second and third positions displaced in opposite directions with
respect to said central first position.

Preferably, the distributor of each control unit has a series of gates
that are mutually connected in various manners by a distribution slide op-
erated by the respective electrovalve, each said port being connected to a
chamber or passageway of the respective hydraulic device of the system
unit.

Preferably, the distributor of each control unit, when it is in the rest
position, does not modify in any manner the connections of the chambers of
the respective hydraulic device.

On the cohtrary, the distributor of each control unit, when it is in the
position for activating the ASR function, modifies the connections of the
chambers of the respective hydraulic device, by isolating from the system the
discharge passageway and commutating the connection of the chamber con-
nected to the wheel having the lower adherence from the discharge position to
a pressure position.

And the distributor of each control unit, when it is in the position for
activating the ABS function, modifies the connections of the chambers of the
respective hydraulic device, by commutating the connection of the intermedi-
ate chamber from the condition of communication with the discharge pas-
sageway to a condition of communication with the high pressure supply pas-
sageway, and connecting the assistance chamber to the discharge passage-
way, in order to generate an antagonist force aiming to reduce, even to the
annulment, the assistance effect and, if needed, even to counteract against
the muscular force exerted by the driver.

Each master cylinder of the system unit comprises a device suitable
for intercepting the balancement channel extending between the two master
cylinders, when a pressure is sent to a chamber of a master cylinder in order
to activate an ASR or ABS function, whereby it is then allowed to apply differ-
ent pressures to the braking circuits of the two vehicle sides.

It is of advantage that said inferception device includes a shutter with
a spring returned piston which is subjected through a pipe to the pressure pre-
sent in the intermediate chamber of the master cylinder, and intercepts the

‘balancement channel by displacing against the spring action.
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The braking device of the invention may operate the braking action
only onto the rear wheels of the vehicle, but it may also be arranged for oper-
ating the braking of the front wheels or the wheels of a trailer too. In such a
case it may be equipped with a disconnection valve which shuts out the brak-
ing of the front vehicle wheels or the trailer wheels when a unilateral braking is
effected.

These and other features, objects and advantages of the subject of
this invention will appear more clearly from the following description of an em-
bodiment, which has the character of a non-limiting example, wherein both the
ASR and the ABS functions are foreseen. It is however intended that the in-
vention may be embodied by providing only one of these functions or even
other functions. With reference to the appended drawings:

Figure 1 shows a perspective view of a braking device according to the
invention and the block diagram of an electronic control circuit connected to
the braking device.

Figure 2 shows a longitudinal section of one of the master cylinders
operating as pumps, forming a branch of the two-branches system unit of the
braking system.

Figure 3 shows a diagrammatic section of one of the two control units
applied to the system unit, comprising an electrovalve and a distributor, repre-
sented in the rest condition.

Figure 4 shows the component parts represented in Figure 3, but rep-
resented in the condition -provided for intervention of the function of regulation
of the slip in traction (ASR).

Figure 5 shows the component parts represented in Figure 3, but rep-
resented in the condition provided for intervention of the function of prevention
of the wheel blockage in braking (ABS).

Figure 6 shows a view of a control unit having an interface for commu-
nication with the system unit. .

Figure 7 shows in perspective the body of the system unit, having an
interface for communication with a contro! unit.

Figures 8 to 10 refer to an arrangement of the master cylinders for in-
terrupting the balancement action when takes place the intervention of one of

the additional functions of regulation of the slip in traction (ASR) and/or of

‘prevention of the wheel blockage in braking (ABS).
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With reference to Figure 1, there is represented in perspective the
braking device according to the invention, which comprises a central unit H
(so-called hydrobooster) formed by the coupling of two hydraulic devices H1
and H2, each substantially corresponding to the hydraulic device described in
the European Patent No. 1.457.400. This device is summarily described here,
and for the details of its structure and operation reference is made to the cited
European Patent No. 1.457.400.

Figure 2 shows a section of one of the two hydraulic braking devices
H1 and H2. This device comprises a body 10 wherein there is made a bore 11
having two diameters, which in the rear portion forms a chamber 6 of larger
diameter forming a hydraulic braking servomotor, and in the front portion of
reduced diameter forms a master cylinder operating as a pump, connected
through a connection 7 to the brake of one of the vehicle wheels. In the bore
11 slides a control piston 12 driven by a command shaft 13 that ends at a
braking pedal (not shown). In chamber 6, around the control piston 12 is
slidingly mounted an assistance piston 14, behind which a chamber 5 is nor-
mally connected by a passageway 4 to a high hydraulic pressure source (not
shown) intended to supply the assistance. Further two chambers, a chamber
2 inside the bore 11 and an intermediate chamber 3, are separated the one
from the other by an annular piston 8 and, at rest, they are connected to a dis-
charge passageway 1. The intermediate chamber 3 is separated from cham-
ber 6 by a movable member 15. At rest, in chamber 6 is present the same
pressure that is present in chamber 5 but, when the control piston 12 is oper-
ated, it controls openings which modulate the pressure in chamber 6, thus
causing the intervention of the assistance, as it is described in detail in the
European Patent No. 1.457.400.

According to the invention, as already stated, and as it appears from
Figure 1, to the system unit H having two branches are applied two control
units C1 and C2, and each of them, under the command of an electronic con-
trol circuit EL, modifies the behavior of the system unit H with reference to the
braking of the wheels situated at one side of the vehicle, when it is required
the intervention of a function ASR, ABS or other function effected through the
braking control. In order to accomplish its function, the electronic control cir-

cuit EL gets signals from several sensors, such as a sensor V of the vehicle

speed, sensors R'of the rotational velocity of the wheels, sensors P of the op-
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eration of the braking pedals and sensors A of acceleration. The electronic
control circuit EL sends its control signals to the electric connections 29 of the
electrovaives included within the control units C1 and C2.

Figure 3 diagrammatically shows the longitudinal section of one of the
two control units C1 and C2, represented in the rest condition. This unit com-
prises an electrovalve body 20 wherein are housed two magnetic cores 21 and
22, which are mutually coupled and are operated by respective electric windings
(not shown) having electric connections 29. The magnetic cores 21 and 22 are
intended for being subjected to displacements in the opposite directions with re-
spect to a central rest position shown in Figure 3. The group of magnetic cores
21 and 22 operates corresponding displacements of a distribution slider 23 slid-
ingly mounted within a distribution body 24. The slider 23 cooperates with five
ports 31, 32, 33, 34, 35 formed in the body 24, by modifying the mutual connec-
tions thereof, as it will clarified later on. The five ports 31, 32, 33, 34, 35 are
connected, in this order, to the chambers 1, 2, 3, 4, 5 of the corresponding hy-
draulic device (H1 or H2) of the system unit H. This connection is done through
passageways provided in the body of the apparatuses and ending at an inter-
face 37 of the distributor body 24 (Figure 6) and at a corresponding interface 36
(Figure 7) of the two interfaces present at the two sides of the body 10 of the
system unit with two branches. In said interfaces 36 and 37 are hollowed sev-
eral channels connecting the outlets of the passageways. For the sake of clarity
these outlets are designed by the same reference numbers 1, 2, 3, 4, 5 and 31,
32, 33, 34, 35 that designate the chambers of the master cylinder and the ports
of the distributor, from which come the corresponding passageways. Therefore,
port 31 is a discharge port communicating with the discharge passageway 1,
port 32 communicates with the inner chamber 2 of bore 11 of the hydraulic de-
vice, port 33 communicates with the intermediate chamber 3, port 34 is in com-
munication, through passageway 4, with the supply of high pressure for assis-
tance, and port 35 communicates with the assistance chamber 5. Moreover, the
intermediate chamber 3 is in communication with a passageway 30 which will be
defined later on, serving for a function of balancement suppression.

In this rest condition, the control unit C1 or C2 does not modify the
behavior of the corresponding branch of the system unit 10, which therefore
operates in the same way as if no control unit were present. This is the condi-

tion of normal ru‘n of the vehicle.
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It will now be described the function of regulation of the slip in
traction (ASR), whose addition to a hydrobooster is one of the objects of
the invention. .

The farm tractors, when they are operating on field, can take advan-
tage of the differential blockage that solves the adherence problems when
they are encountered, but this is not possible on road. On the road, when a
different adherence to the land arises for the driving wheels, the torque which
can be transmitted is the lesser one, and some slips can take place. In this
case may be suitable an action of regulation of the slip in traction (ASR).

When the electronic control circuit EL ascertains, by the signals re-
ceived from the sensors, that is suitable to apply to a vehicle wheel a function
ASR for regulating the slip in traction, this electronic control circuit EL acti-
vates the electric winding which cooperates with the magnetic core 21 of the
electrovalve of the control unit C1 or C2 that corresponds to the side wherein
is placed the wheel to be controlled, and this magnetic core moves and drags
the slider 23 by displacing the distributor from the rest position of Figure 3 to
the operating position represented in Figure 4.

In this condition, siider 23 cooperates with the ports 31 to 35 and iso-
lates from the system the port 31 and therefore the discharge passageway 1,
whereas port 32 is commutated from port 31 to port 34 and, therefore, from
the discharge condition to the high pressure condition. As a consequence, in
chamber 2, which at rest is connected to chamber 28 and to the braking circuit
of the wheel having the lower adherence, is generated a pressure that aims to
equilibrate with the pressures present in chambers 4 and 5. In this way, even
if the braking pedal remains in the rest position, the wheel having the lower
adherence is braked. The amount of the braking torque is regulated by swift
alternate commutations of port 32 with ports 31 and 34, these commutations
being caused by the electronic control circuit EL, and in this way the braking
torque is modulated as long as persists a slip different between the driving
wheels.

When the electronic control circuit EL ascertains that it is suitable to
cease the function of regulating the slip, it breaks off the activation of the
electric winding of the electrovalve, and this latter reverts to its rest position,
whereby slider 23 finally connects port 32 to the discharge port 31, thus re-
establishing a correct distribution of the driving torque.
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Usually, the assistance pressure is sufficient for compensating the
different driving torque between the driving wheels. The described process
ensures a progressive development of the braking regulation, to which ensues
a comfortable sensation for the vehicle user, who unlikely notices the system
intervention.

It will now described the function for preventing the wheel blockage in
braking, whose addition to a hydrobooster is one of the objects of the invention.

The function for preventing the wheel blockage in braking (ABS) has
the purpose of automatically reducing the braking torque, by means of a lesser
liquid pressure in the involved braking circuit, to the one or the other wheel, by
work of the electronic control circuit EL, as a consequence of the reception of
a signal of the sensors that advises the imminent blockage of one or more
wheels. The system is operated by electronic way at the level of control, but it
is completely electro-hydraulic in the operational matter.

To this purpose the circuit is carried out in such a manner that, when it
is activated, it reabsorbs a certain volume of braking liquid thanks to the pres-
ence, in the master cylinder operating as a pump, of a movable element 15 lo-
cated within the inner chamber 6, which it divides from the intermediate cham-
ber 3. Such geometry allows, in certain operating conditions, a return of
braking liquid. In correspondence with this liquid return the user feels the
pedal to throb and notices a backwards push when the system reduces the
braking force applied to a wheel. However this effect is limited and it is con-
sidered as allowable.

When, during a braking operation, the electronic control circuit notices
that it is suitable to activate on a wheel the antiblock function, it activates the
electric winding cooperating with the magnetic core 22 of the electrovalve of
the control unit that corresponds to the side wherein is placed the wheel to be
controlled, and this magnetic core moves and drags the slider 23 by displacing
the distributor from the rest position of Figure 3 to the operating position rep-
resented in Figure 5.

In this condition, slider 23 cooperates with the ports 31 to 35 and
commutates the connection of port 33 from the condition of communication
which the discharge port 31 to the condition of communication with port 34
which is under high pressure, whereas the discharge port 31 is connected to
port 35.



WO 2009/090078 PCT/EP2009/000243

10

19

20

25

30

35

10

Therefore in the master cylinder, in chamber 3, the pressure increase,
due to the admittance of a high pressure, generates a force antagonist to the
force of chamber 6, wherein is present a pressure proportional to the muscular
force applied to the command shaft 13. This pressure aims to equilibrate with
the pressure present in Chamber 5, up to the annulment of the assistance ef-
fect and even, when needed, to counteract against the muscular force exerted
by the driver.

The amount of the braking torque applied to the controlled wheel is
regulated by the electronic control circuit EL through swift alternate commuta-
tions of port 33 with ports 31 and 34, with the consequent exchange of ports
31 and 35, thus causing the reduction of the assistance pressure and, as a
consequence, the reduction of the braking pressure.

Further arrangements similar to those described can be foreseen by
the designer in order to execute other security functions, under control of the
electronic control circuit EL. In general, the idea of the invention may be ap-
plied for introducing any function that is controlled by the electronic control
circuit EL and is actuated by acting onto the braking system.

In order that in particular conditions different pressure may be applied
to the braking systems of the wheels located at the opposite sides of the vehi-
cle, it is needed to neutralize the balancement which, in the normal conditions,
ensures that said braking systems receive identical pressures. The arrange-
ments intended to this purpose are shown in Figures 8 to 10.

Figure 8 represents a cross section of body 10, wherein are formed
the working chambers 28 of the two master cylinders, and Figure 9 is a vertical
section thereof. The working chambers 28 are mutually connected by a bal-
ancement channel 27 which, in a manner per se known, communicates both
master cylinders in order to balance their pressures when both braking pedals
are operated. In body 10 of each master cylinder is housed a piston shutter
25 put under the action of a spring 26, which shutter is subjected, through a
passageway 30, fo the pressure present in the intermediate chamber 3. The
piston shutter 25 is represented in detail, on a larger scale, in Figure 10. The
piston shutter 25 is susceptible, by displacing against the action of spring 26,
to intercept the balancement channel 27. Therefore, as long as persists a

pressure in chamber 3, the piston shutter 25 which is biased by this pressure

intercepts the balancement channel 27 and inhibits its function. This allows,
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when needed, to apply different pressures to the braking circuits of the two
vehicle sides, as it is needed in order of actuating the ABS function, the ASR
function or even other functions.

As already stated, the braking device according to this invention can
effect the braking onto the rear vehicle wheels only, but it may also be de-
signed for operating the braking onto the front vehicle wheels or onto the
wheels of a trailer too. In this case the device can be equipped with a discon-
nection valve intended to exclude the braking of the front wheels or of the
trailer wheels when a unilateral braking is effected. The fitting 9 shown in Fig-
ures 1 and 7 is intended to the connection of the braking circuit of the front
wheels or of the trailer wheels when a disconnection valve is present.

As it appears from the foregoing, the application of the invention
brings about to the farm tractors and similar vehicles the one or the other of
the security functions ASR, ABS or possibly others, and preferably more than
one of these functions, thus making the vehicle suitable to run on road even at
high speed, and the invention attains this object by means of a compact device
whose installation onto the vehicle does not involve difficulties and does not
comprise particularly expensive equipments, such as special hydraulic cen-
trals.

It is to be understood that the invention is not limited to the embodi-
ment described and illustrated by way of example. Several possible modifica-
tions have been mentioned in the course of the description, and others are
within the reach of those skilled in the art. These and other modifications and
any replacement by technically equivalent means may be applied to what has
been described and illustrated, without departing from the spirit of the inven-
tion and the scope of this Patent.
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CLAIMS

1 . A braking system for farm tractors and similar vehicles which com-
prise a differential braking system and a hydraulic system for the braking as-
sistance forming a system unit (H) which includes two circuit branches (H1,
H2), each circuit branch operating the braking with respect to one side of the
vehicle, characterized in that to said system unit (H) having two branches (H1,
H2) are applied, through connection interfaces (36,37), two control units (C1,

" C2), each control unit including an electrovalve (20) and a distributor (24) op-

erated by said electrovalve, each said distributor (24) controlling the operation
of the system unit (H) with respect to one of the circuit branches (H1,H2), and
each said electrovalve (20) being singularly controlled by an electronic control

circuit (EL) provided with sensors (V,R,P,A) of the main vehicle parameters.

2 . A braking system as set forth in Claim 1, characterized in that said
control electronic circuit (RL) is operated by a control logic of the so-called
"ECU" type, which takes into account the main vehicle parameters, observed
through sensors (P) of the operation of the braking pedals, a sensor (V) of the
vehicle speed, sensors (R) of the rotational velocity of singular wheels, accel-
eration sensors (A) and other possible sensors.

3 . A braking system as set forth in Claim 1, of the type in which the
assistance to braking is provided by a source of high pressure fluid, charac-
terized in that said pressure used for operating the one or the other of the ad-
ditional security functions, or several such functions, is the same pressure

provided by the high pressure source supplying the assistance system.

4 . A braking system as set forth in Claim 3, characterized in that said
electrovalve (20) of each control unit (C1,C2) is a three-positions electrovalve,
wherein a first position (-Figure 3) is a rest position, a second position (Figure
4) is a position of operation of the ASR function, and the third position (Figure
5) is a position of operation of the ABS function.

5 . A braking system as set forth in Claim 4, characterized in that said
electrovalve (20) has its first position located in center and the second and
third positions displaced in opposite directions with respect to the central first

‘position.
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6 . A braking system as set forth in Claim 1, characterized in that the
distributor (24) of each control unit (C1,C2) has a series of gates (31-35) that
are mutually connected in various manners by a distribution slide (23) oper-

ated by the respective electrovalve (20).

7 . A braking system as set forth in Claim 6, characterized in that the
distributor (24) of each control unit (C1,C2) has a series of gates (31-35) that
are mutually connected in various manners by a distribution slide (23) oper-
ated by the respective electrovalve (20), each said port (31.35) being con-
nected to a chamber or passageway (1-5) of the respective hydraulic device
(H1,H2) of the system unit (H).

8 . A braking system as set forth in Claim 4, characterized in that the
distributor (24) o‘f each control unit (C1,C2), when it is in the rest position,
does not modify in any manner the connections of the chambers of the re-

spective hydraulic device (H1,H2).

9 . A braking system as set forth in Claim 4, characterized in that the
distributor (24) of each control unit (C1,C2), when it is in the position for acti-
vating the ASR function, modifies the connections of the chambers of the re-
spective hydraulic device (H1,H2), by isolating from the system the discharge
passageway (1) and commutating the connection of the chamber (8) con-
nected to the wheel having the lower adherence from the discharge position

(1) to a pressure position (4).

10 . A braking system as set forth in Claim 4, characterized in that the
distributor (24) of each control unit (C1,C2), when it is in the position for acti-
vating the ABS function, modifies the connections of the chambers of the re-
spective hydraulic device (H1,H2), by commutating the connection of the in-
termediate chamber (3) from the condition of communication with the dis-
charge passageway (1) to a condition of communication with the high pressure
supply passageway (4), and connecting the assistance chamber (5) to the dis-
charge passageway (1), in order to generate an antagonist force aiming to re-

duce, even up to the annulment, the assistance effect and, if needed, to

-counteract against the muscular force exerted by the driver.
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11 . A braking system as set forth in Claim 1, characterized in that
each master cylinder (28) of a system unit (H1,H2) comprises a device (25-26)
suitable for intercepting the balancement channel (27) extending between the
two master cylinders, when a pressure is sent to a chamber of a master cylin-
der in order to activate an ASR or ABS function, whereby it is then allowed to
apply different pressures to the braking circuits of the two vehicle sides.

12 . A braking system as set forth in Claim 11, characterized in that
said interception device (25-26) includes a shutter with a spring (26) returned
piston (25) which is subjected through a pipe (30) to the pressure present in
the intermediate chamber (3) of the master cylinder, and intercepts the bal-
ancement channel (27) by displacing against the spring action.

13 . A braking system as set forth in Claim 1, characterized in that,
when the braking device (H) is arranged for operating the braking of the front
vehicle wheels or the wheels of a trailer too, it is equipped with a disconnec-
tion valve which shuts out the braking of the front wheels or the trailer wheels
when a unilateral braking is effected.
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