
(19) DANMARK (1°) DK/EP 3124344 T3
(12) Oversættelse af 

europæisk patentskrift

Patent- og
Varernærkestyreken

(51) Intel.: B60T 8/42(2006.01)

(45) Oversættelsen bekendtgjort den: 2019-11-25

(80) Dato for Den Europæiske Patentmyndigheds
bekendtgørelse om meddelelse af patentet: 2019-08-21

(86) Europæisk ansøgning nr.: 16181891.9

(86) Europæisk indleveringsdag: 2016-07-29

(87) Den europæiske ansøgnings publiceringsdag: 2017-02-01

(30) Prioritet: 2015-07-31 IT UB20152710

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HR HU IE IS IT LI LT LU LV 
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Freni Brembo S.p.A., Via Brembo, 25, 24035 Curno (Bergamo), Italien

(72) Opfinder: ARIENTI, Roberto, c/o FRENI BREMBO S.p.A., Via Brembo, 25,1-24035 Curno, BERGAMO, Italien 
ODONI, Andrea, c/o FRENI BREMBO S.p.A., Via Brembo, 25,1-24035 Curno, BERGAMO, Italien 
CANTONI, Carlo, c/o FRENI BREMBO S.p.A., Via Brembo, 25, I-24035 Curno, BERGAMO, Italien

(74) Fuldmægtig i Danmark: NORDIC PATENT SERVICE A/S, Bredgade 30,1260 København K, Danmark

(54) Benævnelse: BREMSESYSTEM TIL KØRETØJER OG FREMGANGSMÅDE TIL AKTIVERING AF ET 
BREMSESYSTEM TIL KØRETØJER

(56) Fremdragne publikationer:
EP-A2-0 152 344
WO-A1-2014/108235
DE-A1-3 904 614
DE-A1-102012 222 058
US-A-4 653 815
US-A-5 152 588



DK/EP 3124344 T3



DK/EP 3124344 T3

DESCRIPTION
FIELD OF APPLICATION

[0001] This invention regards a braking system for vehicles and the actuation method of a 
braking system for vehicles.

STATE OF THE ART

[0002] In particular, in the vehicle sector, in particular two-wheeled vehicles such as cycles and 
motorcycles, the use of mechanically or hydraulically actuated breaking systems is known.

[0003] Braking systems for cycles and motorcycles of the known type do not always provide for 
anti-lock devices of the wheels or, in any case, braking correction devices to improve the 
stability of the vehicle. For example the need to improve the stability of the vehicle can occur in 
case of incipient loss of control of the stability of the vehicle, for example in case of possible 
tipping over, i.e., lifting of the rear wheel, or the event of misalignment between the front and 
rear wheel.

PRESENTATION OF THE INVENTION

[0004] To date, specific solutions for the above problems have not been adopted in the art, 
leaving the control of braking and vehicle dynamics to the user, especially in the case of cycles.

[0005] The reason for this choice lies both in the reduced performance of cycles, if for example 
compared to motor vehicles and the need to contain the costs of the cycles themselves.

[0006] However, users do not always have the necessary sensitivity to intervene appropriately 
and promptly correcting the braking action on one or more wheels.

[0007] In addition, the prior art cycles are allowing the achievement of increasing higher 
performance, thanks to the reduction of masses and/or use of pedalling assistance systems.

[0008] Braking correction systems have been used in the field of motor vehicles but these are 
quite expensive and complex to manufacture, especially for applications on "light" motorcycles. 
Solutions according to the preamble of claim 1 are disclosed in EP 0152344 A2; other known 
solution are disclosed in US 4653815 and US 5,152,588 A.

[0009] Therefore, there is an increasingly felt need to solve the above drawbacks and 
limitations of the prior art.
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[0010] This need is met by a braking system for vehicles according to claim 1 and by a 
corresponding actuation method according to claim 14.

[0011] In particular, this need is met by a braking system for vehicles comprising

• a pilot pump provided with a manual actuation means, a lever and/or pedal, which is 
fluidically connected to a hydraulic actuator device,

• wherein said hydraulic actuator device is operatively connected to a braking device 
associated with a wheel of said vehicle,

• wherein the hydraulic actuator device delimits a first and a second actuation chamber 
separated fluidically by a movable septum along an axial direction X-X,

• wherein the first actuation chamber delimits a first volume that contains fluid pressurised 
by the pilot pump by means of the manual actuation means,

• wherein the second actuation chamber delimits a second volume that contains 
pressurised fluid and is provided with a delivery duct fluidically connected to said braking 
device,

• the hydraulic actuator device comprises a by-pass, offset axially with respect to said 
delivery duct and fluidically connected with the latter,

• the movable septum is connected, from the side of the second volume, to motor means 
so as to translate axially, independently of the braking action imposed by the pilot pump 
by means of the manual actuation means,

• the system comprising a processing and control unit operatively connected with said 
motor means and programmed so as to pass from a standard operating or deactivation 
condition of the motor means, in which the movable septum connects the first actuation 
chamber with the by-pass, the second actuation chamber and the delivery duct, to a 
braking correction condition in which the motor means are activated to translate the 
movable septum so that the first actuation chamber is fluidically separated from the by­
pass and the second actuation chamber, and in a manner such that the second 
actuation chamber is fluidically connected to the delivery duct to control the actuation of 
the braking device by means of the pressurised fluid contained in the second actuation 
chamber,

wherein the movable septum is configured in such a way that the pressure in the first actuation 
chamber is always greater than, or equal to, the pressure in the second actuation chamber, 
wherein said movable septum comprises a lip gasket elastically deformable so as to ensure 
said pressure difference between the first and the second actuation chamber.

[0012] According to a possible embodiment, the lip gasket is shaped so as to have a 
frustoconical body that tapers moving from a first face facing the first actuation chamber (20) to 
a second face facing the second actuation chamber (24).

[0013] According to a possible embodiment, the first and the second face have a circular 
section so as to be counter-shaped with respect to a circular cross-section of said chambers.
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[0014] According to a possible embodiment, the frustoconical body comprises an annular seat 
formed on the side of the first face so as to receive the pressurised fluid from the side of the 
first actuation chamber (20) and to deform, ensuring sealing against an inner side wall of a 
volume that delimits the first and the second actuation chamber.

[0015] According to a possible embodiment, the first face has a first outer diameter 
substantially equal to the inner diameter of an inner side wall of the volume that delimits the 
first and the second actuation chamber, and in which the second face has a second external 
diameter less than the inner diameter of an inner side wall of the volume that delimits the first 
and the second actuation chamber, so as to allow the radial crushing of the frustoconical body 
when the pressure in the second actuation chamber exceeds the pressure in the first actuation 
chamber.

[0016] According to a possible embodiment, the hydraulic actuator device is configured in such 
a way that, in a condition of rest or non-actuation, and in the standard operating condition, the 
movable septum is positioned between the by-pass and the delivery duct so as to allow the 
fluid connection between said first and second actuation chamber through the by-pass, the 
pressures in said first and second actuation chamber being equal to each other and to the 
pressure in the delivery duct.

[0017] According to a further embodiment, the hydraulic actuator device is configured in such 
a way that, in the braking correction condition, the processing and control unit controls the 
motor means to move the movable septum so as to fluidically separate the first actuation 
chamber from the by-pass, reducing the first volume of the first actuation chamber and 
increasing the second volume of the second actuation chamber to decrease the pressure in 
said second actuation chamber and in said delivery duct.

[0018] According to a possible embodiment, the hydraulic actuator device is connected to a 
hydraulic fluid reservoir through a channel arranged on the hydraulic actuator device upstream 
of the movable septum and the by-pass, so as to allow the compensation of wear of the friction 
material of the braking device by means of the injection of hydraulic fluid into the first actuation 
chamber.

[0019] According to a possible embodiment, the motor means comprise an electric motor and 
a related kinematic connection mechanism for the translation of the movable septum.

[0020] According to a possible embodiment, said kinematic connection mechanism is of the 
reversible type.

[0021] According to a possible embodiment, the system comprises at least one vehicle wheel­
lock detection sensor and/or at least one vehicle stability sensor, said sensors being 
operationally connected with the processing and control unit so as to control the actuation of 
the motor means as a function of data received from said vehicle wheel-lock and/or stability 
sensors.
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[0022] According to a possible embodiment, said braking device comprises a disc, drum or 
shoe brake.

[0023] According to a possible embodiment, the braking system comprises a front pilot pump 
with associated front manual actuation means and a rear pilot pump with associated lever or 
pedal rear manual actuation means, each pilot pump being operationally connected to a 
respective separate front and rear hydraulic actuator device,

• wherein each front and rear hydraulic actuator device is operationally connected to a 
separate front and rear braking device associated, respectively, with a front and rear 
wheel of said vehicle,

• wherein each front and rear hydraulic actuator device is provided with its own front and 
rear motor means and is configured according to what is explained above, and wherein 
the system is provided with a processing and control unit operationally connected to the 
front and rear motor means of each front and rear hydraulic actuator device, in order to 
oversee the functioning of the braking system.

DESCRIPTION OF THE DRAWINGS

[0024] Further characteristics and advantages of this invention will be more understandable 
from the following description of its preferred and non-limiting examples of embodiments, in 
which:

Figure 1 is a schematic view of a braking system for vehicles according to a first embodiment 
of this invention, in a standard operating condition;

Figure 2 is a schematic view of a braking system for vehicles according to a second 
embodiment of this invention, in a standard operating condition;

Figure 3 is a schematic view of a braking system for vehicles according to a third embodiment 
of this invention, in a standard operating condition;

Figures 4a and 4b represent, respectively, schematic views of a braking system according to 
this invention, in a standard operating condition and in a condition of operation in active or 
braking correction mode, respectively;

Figure 5 is a side view of a lip gasket according to this invention;

Figures 6a and 6b represent the deformation of the lip gasket in different operating conditions.

[0025] The elements, or parts of elements, in common between the embodiments described
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below will be indicated with the same reference numbers.

DETAILED DESCRIPTION

[0026] With reference to the above figures, the reference number 4 globally indicates a 
braking system for vehicles.

[0027] For the purposes of this invention, the word vehicles means both cycles, such as 
bicycles with two or more wheels, or motorcycles. For example, these also include cycles and 
motorcycles with two or more front wheels 5 and/or also two or more rear wheels 6.

[0028] In addition, it means human-powered cycles, but also the so-called assisted pedalling 
cycles or those, in any case, provided with auxiliary motor means.

[0029] The braking system for vehicles 4 comprises a pilot pump 8 provided with a manual 
actuation means 9 and a lever and/or pedal, which is fluidically connected to a hydraulic 
actuator device 12.

[0030] The pilot pump 8 comprises a float 82 operatively connected to the manual actuation 
means 9.

[0031] The hydraulic actuator device 12 is operatively connected to a braking device 16 
associated with a wheel 5,6 of said vehicle.

[0032] For example, the braking device 16 comprises a disc, drum or shoe brake associated to 
a wheel of the vehicle 5, 6.

[0033] The hydraulic actuator device 12 delimits a first and a second actuation chamber 20,24 
separated fluidically by a movable septum 28 along an axial direction X-X.

[0034] Wherein the first actuation chamber 20 delimits a first volume 32 that contains fluid 
pressurised by the pilot pump 8 by means of the manual actuation means 9 and the float 82; 
the second actuation chamber 24 delimits a second volume 36 that contains pressurised fluid 
and is provided with a delivery duct 40 fluidically connected to said braking device 16.

[0035] The delivery conduit 40 then sends pressurised fluid for the actuation of said braking 
device 16.

[0036] The hydraulic actuator device 12 comprises a by-pass 44, offset axially with respect to 
said delivery duct 40 and fluidically connected with the latter.

[0037] The movable septum 28 is connected to motor means 48 so as to translate axially, 
independently of the braking action imposed by the pilot pump 8 by means of the manual 
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actuation means 9.

[0038] According to a possible embodiment, the motor means 48 comprise an electric motor 
and a related kinematic connection mechanism 52 for the controlled translation of the movable 
septum 28.

[0039] Preferably, said kinematic connection mechanism 52 is of the reversible type. This 
condition of reversibility is a safety condition: in fact, if for some reason the movable septum 28 
is stopped beyond the by-pass 44, and the system was irreversible, the user would no longer 
be able to brake. Since the kinematic connection mechanism 52 is, instead, reversible, by 
applying pressure through the manual actuation means 9, you can send back the movable 
septum 28 and thus it is possible to brake safely.

[0040] In the operating conditions of the system, the position of the movable septum 28 is 
maintained through the powering and control of the motor means 48.

[0041] The braking system for vehicles 4 of this invention comprises a processing and control 
unit 56 operatively connected with said motor means 48, and programmed so as to pass from 
a standard operating condition or deactivation of the motor means 48, to a braking correction 
condition in which the motor means 48 are activated.

[0042] In particular, in said standard operating condition or deactivation of motor means 48, 
the movable septum 28 connects the first actuation chamber 20 with the by-pass 44, the 
second actuation chamber 24 and thus with the delivery duct 40.

[0043] In said braking correction condition, the motor means 48 are activated to translate the 
movable septum 28 so that the first actuation chamber 20 is fluidically separated from the by­
pass 44 and the second actuation chamber 24, and in a manner such that the second 
actuation chamber 24 is fluidically connected to the delivery duct 40 to control the actuation of 
the braking device 16 by means of the pressurised fluid contained in the second actuation 
chamber 24.

[0044] The hydraulic actuator device 12 is configured in such a way that, in a condition of rest 
or non-actuation, and in the standard operating condition, the movable septum 28 is positioned 
between the by-pass 44 and the delivery duct 40 so as to allow the fluid connection between 
said first and second actuation chamber 20,24 through the by-pass 44; in this way the 
pressures in said first and second actuation chamber 20,24 are equal to each other and to the 
pressure in the delivery duct 40.

[0045] Moreover, the hydraulic actuator device 12 is configured in such a way that, in the 
braking correction condition, the processing and control unit 56 controls the motor means 48 to 
move the movable septum 28 so as to fluidically separate the first actuation chamber 20 from 
the by-pass 44, reducing the volume of the first actuation chamber 20 and increasing the 
volume of the second actuation chamber 24 to decrease the pressure in said second actuation
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chamber 24 and, consequently, in said delivery duct 40.

[0046] According to a possible embodiment, the hydraulic actuator device 12 is connected to a 
hydraulic fluid reservoir 60 through a channel 64 arranged on the hydraulic actuator device 12 
upstream of the movable septum 28 and of the by-pass 44, so as to allow the compensation of 
wear of the friction material of the braking device 16 by means of the injection of hydraulic fluid 
into the first actuation chamber 20.

[0047] Preferably, the movable septum 28 is configured in such a way that the pressure P1 in 
the first actuation chamber 20 is always greater than, or equal to, the pressure P2 in the 
second actuation chamber 24.

[0048] According to an embodiment, the movable septum 28 comprises a lip gasket 68 
elastically deformable so as to ensure said pressure difference between the first and the 
second actuation chamber 20,24: in other words, the lip gasket 68 deforms so as to prevent 
that the pressure P2 in the second actuation chamber 24 could be higher than the pressure P1 
in the first actuation chamber 20.

[0049] In other words, the lip gasket 68 is configured so that the actuation chambers 20,24 are 
fluidically disconnected from each other until the pressure P1 in the first actuation chamber 20 
is greater than or equal to the pressure P2 in the second actuation chamber 24; otherwise the 
lip lowers and the actuation chambers 20,24 return connected (as long as the above-indicated 
condition is met).

[0050] In particular, according to an embodiment, the lip gasket 68 is shaped so as to have a 
frustoconical body 69 that tapers moving from a first face 70 facing the first actuation chamber 
20 to a second face 71 facing the second actuation chamber 24.

[0051] The first and the second face 70,71 preferably have a circular section so as to be 
counter-shaped with respect to a circular cross-section of said first and second actuation 
chambers 20,24.

[0052] According to an embodiment, the frustoconical body 69 comprises an annular seat 73 
formed on the side of the first face 70 so as to receive the pressurised fluid from the side of the 
first actuation chamber 20 and to deform, ensuring sealing against an inner side wall 74 of a 
volume that delimits the first and the second actuation chamber 20,24. Such configuration of 
elastic deformation of the lip gasket 68, which ensures the hydraulic seal against the inner side 
wall 74 of the pump body is illustrated in Figure 6a. In this way, it is ensured that the pressure 
P1 in the first actuation chamber 20 is greater than, or equal to, the pressure P2 in the second 
actuation chamber 24.

[0053] For example, the first face 70 has a first outer diameter 75 substantially equal to the 
inner diameter 77 of the inner side wall 74 of the volume that delimits the first and the second 
actuation chamber 20,24. The second face 71 has a second outer diameter 78 less than the 
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inner diameter 77 of the inner side wall 74 of the volume that delimits the first and the second 
actuation chamber 20,24, so as to allow the radial crushing of the frustoconical body 69 when 
the pressure P2 in the second actuation chamber 24 exceeds the pressure P1 in the first 
actuation chamber 20. Such configuration of elastic deformation of the lip gasket 68, which 
ensures the hydraulic connection between the first and second actuation chamber 20,24, by 
losing the hydraulic seal between the lip gasket 68 and the inner side wall 74, is illustrated in 
Figure 6b. In this way, it is ensured that the pressure P2 in the second actuation chamber 24 
cannot be greater than the pressure P1 in the first actuation chamber 20.

[0054] The asymmetric behaviour of the lip gasket 68 is due to the frustoconical geometry of 
the body 69, which allows obtaining a behaviour comparable to that of a one-way valve: in fact, 
the passage of fluid is only allowed in one direction, i.e., from the second actuation chamber 
towards the first actuation chamber 20, but not vice versa because, by increasing the pressure 
from the side of the first actuation chamber 20, the gasket elastically deforms in a barrel 
shape, increasing the diameter of the first face 70 so as to increase the hydraulic seal and 
prevent the passage of fluid. While, by increasing the pressure on the side of the second 
actuation chamber 24, the gasket elastically deforms being crushed, reducing the diameter of 
the first face 70 so as to lose hydraulic seal and allow the passage of fluid, by making the 
pressure in the two chambers 20,24 equal.

[0055] According to an embodiment, the braking system for vehicles 4 comprises at least one 
vehicle wheel-lock detection sensor 72 and/or at least one vehicle stability sensor 76, said 
sensors 72,76 being operationally connected with the processing and control unit 56 so as to 
command the actuation of the motor means 48 as a function of data received from said vehicle 
wheel-lock 72 and/or stability 76 sensors.

[0056] For example, if one or more of said sensors 72,76 detects a condition of dynamic 
instability of the vehicle, such as, for example, the locking of a wheel 5,6, the lifting of the rear 
wheel 6 or a skid, it communicates this condition to the processing and control unit 56, which 
consequently commands the motor means 48 to reduce braking on the wheel or wheels 5,6 
that are triggering the instability ofthe vehicle.

[0057] Note that, in the accompanying figures, the wheel-locking 72 and/or stability sensors 76 
of the vehicle are indicated schematically in correspondence of the vehicle wheels. This 
positioning is purely indicative and schematic, and should not be considered in any way 
limitative.

[0058] The motor means 48 move the movable septum 28 in order to fluidically separate the 
delivery duct 40 from the first actuation chamber 20, the first volume 32 of which is reduced; 
simultaneously, the second volume 36 of the second actuation chamber 24 is increased so as 
to reduce the internal pressure P2 of said second actuation chamber 24, and thus the pressure 
inside the delivery duct 40. In this way, the braking action of the braking device 16 fluidically 
connected to said delivery conduit 40 is reduced, eliminating the cause of instability of the 
vehicle dynamics.
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[0059] The braking system for vehicles of this invention can be implemented in various 
embodiments.

[0060] Note that the braking system for vehicles 4 according to this invention can comprise a 
plurality of pilot pumps and their associated hydraulic actuator devices and braking devices, 
connected to distinct wheels 5,6 ofthe vehicle.

[0061] For example, the braking system for vehicles 4 comprises a front pilot pump 108 with 
associated front manual actuation means 9 and a rear pilot pump 110 with associated lever or 
pedal rear manual actuation means, each pilot pump 108,110 being operationally connected to 
a respective separate front 112 and rear 114 hydraulic actuator device.

[0062] Each front and rear 112,114 hydraulic actuator device is operationally connected to a 
separate front 116 and rear 118 braking device associated, respectively, with a front 5 and rear 
6 wheel of said vehicle.

[0063] In addition, each front and rear hydraulic actuator device 112,114 is provided with its 
own front and rear motor means 148,150.

[0064] The system is also provided with a processing and control unit 56 operatively 
connected to the front and rear motor means 148,150 each front and rear hydraulic actuator 
device 112,114, in order to monitor the functioning of the braking system 4. According to an 
embodiment, said processing and control unit 56 is unique in order to globally monitor the 
dynamic behaviour of the vehicle by acting on all braking devices present on the vehicle. It is 
also possible to provide processing and control units 56 separated from each other.

[0065] Furthermore, it is also possible to provide a mixed system, in which there is a braking 
system according to this invention applied to at least one wheel ofthe vehicle and a traditional 
type braking system applied to at least another wheel of the vehicle.

[0066] Furthermore, the braking system according to this invention can be mounted on an 
existing system afterwards, as a kit.

[0067] We will now describe the operation of a braking system for vehicles according to this 
invention.

[0068] In particular, as seen, the braking system of this invention has two operating conditions, 
namely a standard operating condition, in which the system does not perform any intervention 
or correction on the braking action requested by the user, and a condition of active operation 
or braking correction, in which the system intervenes by modifying the braking action 
requested by the user in order to improve the dynamic stability of the vehicle.

[0069] During the standard operating condition, illustrated for example in Figures 1, 2, 3 and
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4a, the force exerted by the driver on the float of the pilot pump, through actuation of the lever 
or pedal, pushes the brake fluid of the first actuation chamber of the hydraulic actuator device. 
In this standard condition, the motor means are deactivated and the first and the second 
actuation chamber are fluidically connected to each other by means of the by-pass. Therefore, 
the movable septum is by-passed and the pressurised brake fluid is sent into the delivery duct 
and, through this, to the braking device.

[0070] In this condition, braking takes place by direct action of the driver, exactly as in the 
known types of systems: in fact, it is the driver who establishes the delivery pressure of the 
fluid in the delivery duct through his direct action on the manual actuation means 9, whether it 
is a lever or pedal. This is due to the fact that the pressure P1 in the first delivery chamber, 
directly proportional user's action on the manual actuation means 9, coincides with the 
pressure P2 of the second delivery chamber, thanks to the by-pass that fluidically connects 
said first and second delivery chamber.

[0071] As seen, the processing and control unit is able to monitor and therefore prevent the 
incipience of an unstable condition of the vehicle, due for example to the locking of one or 
more wheels 5,6, the lifting of the rear wheel 6, with relative risk of the vehicle tipping over, or 
the misalignment between the front 5 and rear 6 wheel that occurs for example occurs in the 
case of drift, in case of locking of the rear wheel 6.

[0072] During the braking correction condition (Figure 4b), the processing and control unit first 
detects an abnormal braking condition, namely a user-requested braking condition that 
compromises the dynamic stability of the vehicle, determined according to predefined 
parameters.

[0073] Having identified such abnormal condition, the processing and control unit determines 
the intervention, i.e., the braking correction, by acting through the motor means.

[0074] In this operating condition, the force exerted by the driver on the float of the pilot pump, 
through the manual actuation means 9, pushes the brake fluid in the first actuation chamber of 
the hydraulic actuator device. After detecting the critical condition, the processing and control 
unit commands the motor means to translate the movable septum so that the first actuation 
chamber is fluidically separated from the by-pass and the second actuation chamber, and in a 
manner such that the second actuation chamber is fluidically connected to the delivery duct to 
command the actuation of the braking device by means of the pressurised fluid contained in 
the second actuation chamber.

[0075] So, the user's action is by-passed from the moment that the fluid of the first actuation 
chamber is fluidically disconnected from the delivery duct; therefore, the first and the second 
actuation chamber are fluidically disconnected from each other.

[0076] In other words, the lip gasket is configured so that the actuation chambers are fluidically 
disconnected from each other until the pressure P1 in the first actuation chamber is greater 
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than, or equal to, the pressure P2 in the second actuation chamber; otherwise the lip lowers 
and the actuation chambers return connected (as long as the above-indicated condition is 
met).

[0077] In this configuration, the volume of the first actuation chamber is reduced by the 
movement of the movable septum and therefore the manual actuation means 9 is pushed back 
with respect to the position initially imposed by the user who, consequently, receives an 
immediate feedback on the intervention of the braking correction.

[0078] In addition, the volume of the second actuation chamber is increased by the movement 
of the movable septum: in this way, the pressure P2 in the second actuation chamber, and 
therefore in delivery duct, is reduced and with it the braking action of the corresponding 
braking device, as long as the processing and control unit does not detect the cessation of the 
critical dynamic condition of the vehicle.

[0079] At the end of this critical condition, the system returns to the standard operating 
condition in which the braking devices are directly controlled by the action exerted by the user 
on the pilot pump through the manual actuation means 9.

[0080] Note that, without the presence of the lip gasket, at the end of braking it would happen 
that, even if the driver released the lever or manual actuation means 9, the pressure P2 in the 
second actuation chamber 24 would remain "trapped" in the callipers, which would continue to 
brake.

[0081] To discharge this pressure P2 in the second actuation chamber 24, the motor means 
48 should "pull" the movable septum 28 to uncover the bypass 44: from the starting point, to 
the by-pass point, this action of the motor means 48 would increase the calliper pressure, 
generating unwanted braking. Instead, the pressure must be immediately discharged at the 
end of braking and the fluid must return to the pump; at the same time, the mobile septum 
must retract without generating pressure in the downstream braking devices.

[0082] To avoid these problems, you could add an expensive check-valve; the use of the lip 
gasket 68 make the actuator simpler and more economical, without sacrificing reliability.

[0083] As can be appreciated from the description, the braking system for vehicles according 
to the invention allows overcoming the drawbacks presented in the prior art.

[0084] In particular, the system is able to actively intervene on the braking action of the vehicle 
imposed by the user and promptly correct it in order to prevent the locking of one or more 
wheels of the vehicle but also in order to improve the stability of the vehicle. Improving the 
stability of the vehicle means the ability to reduce the braking action on one or more wheels 
imposed by the user, for example in order to prevent the lifting of the rear wheel and the 
possible tipping over of the vehicle or in order to prevent the misalignment of the vehicle 
wheels as a result of their yaw.
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[0085] In other words, the braking system is able to reduce or even cancel the braking action 
imposed by the user on one or more wheels of the vehicle, in order to improve dynamic 
stability.

[0086] The system acts promptly and in a repeatable and reliable manner.

[0087] The braking system of this invention has a relatively low cost and adds very limited, and 
therefore acceptable weight to the vehicle compared to the prior art solutions.

[0088] Advantageously, the system according to this invention is able to warn the driver of its 
braking correction intervention: in this way, the driver receives feedback through the manual 
actuation means, whether lever or pedal, and can for example take notice of the incorrectness 
of his manner of driving modes and modify it accordingly.

[0089] As seen, this feedback consists of a reaction to manual control that not only opposes 
the intensification of the braking action but tends to reduce it by returning the manual control to 
a position of lesser braking request.

[0090] Note that the use of the gasket automates control of the pressure so that the pressure 
in the first actuation chamber is always greater than, or equal to, the pressure in the second 
actuation chamber, without the need for costly additional control valves that, in addition to 
increasing the costs of system components, also require a relative operational connection to 
the processing unit and control and a complication in controlling the feedback of the operation 
of the braking system.

[0091] The control of the solution according to the invention is therefore economical and 
reliable at the same time.

[0092] A person skilled in the art, in order to satisfy contingent and specific needs, may make 
numerous modifications and variations to the braking systems and actuation methods of 
braking systems for vehicles described above, all however contained within the scope of the 
invention as defined by the following claims.
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PATENTKRAV
1. Bremsesystem til køretøjer (4) omfattende

- en pilotpumpe (8, 108, 110) forsynet med et manuelt aktiveringsmiddel (9), et greb 

og/eller en pedal, der er fluidmæssigt forbundet med en hydraulisk aktuatoranordning (12, 112, 

114),
- hvor den hydrauliske aktuatoranordning (12, 112, 114) er driftsmæssigt forbundet 

med en bremseanordning (16, 116, 118) forbundet med ét af køretøjets hjul (5, 6),

- hvor den hydrauliske aktuatoranordning (12, 112, 114) afgrænser et første og et andet 

aktiveringskammer (20, 24) fluidmæssigt adskilt fra en bevægelig skillevæg (28) langs en 

aksial retning (X-X),

- hvor det første aktiveringskammer (20) afgrænser et første volumen (32), der 

indeholder fluid sat under tryk af pilotpumpen (8, 108, 110) ved hjælp af det manuelle 

aktiveringsmiddel (9),

- hvor det andet aktiveringskammer (24) afgrænser et andet volumen (36), der 

indeholder fluid under tryk og er forsynet med en leveringskanal (40) fluidmæssigt forbundet 

med bremseanordningen (16, 116, 118),

- den hydrauliske aktuatoranordning (12, 112, 114) omfatter en omledning (44), aksialt 

forskudt i forhold til leveringskanalen (40) og fluidmæssigt forbundet med sidstnævnte,

- den bevægelige skillevæg (28) er forbundet med motormidler (48, 148, 150) for 

således aksialt at forskyde uafhængigt af den bremsehandling, der er påtvunget af pilotpumpen 

(8, 108, 110) ved hjælp af det manuelle aktiveringsmiddel (9),

- hvilket system (4) omfatter en behandlings- og styreenhed (56) driftsmæssigt 

forbundet med motormidlerne (48, 148, 150) og programmeret således til at skifte fra en 

standardrifts- eller deaktiveringstilstand for motormidlerne (48, 148, 150), hvori den 

bevægelige skillevæg (28) forbinder det første aktiveringskammer (20) med omledningen (44) 

med det andet aktiveringskammer (24) og leveringskanalen (40), med en 

bremsekorrigeringstilstand, hvori motormidlerne (48, 148, 150) aktiveres til at forskyde den 

bevægelige skillevæg (28), således at det første aktiveringskammer (20) fluidmæssigt adskilles 

fra omledningen (44) og det andet aktiveringskammer (24), og på en sådan måde at det andet 

aktiveringskammer (24) fluidmæssigt forbindes med leveringskanalen (40) for at styre 

aktiveringen af bremseanordningen (16) ved hjælp af fluidet under tryk indeholdt i det andet 

aktiveringskammer (24),

hvor det bevægelige skillerum (28) er udformet på en sådan måde, at trykket i det første 

aktiveringskammer (20) altid er større end, eller svarer til, trykket i det andet
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aktiveringskammer (24),

kendetegnet ved, at det bevægelige skillerum (28) omfatter en læbepakning (68), der er 

elastisk deformerbar for således at sikre trykforskellen mellem det første og det andet 

aktiveringskammer (20, 24),

og ved, at motormidlerne (48, 148, 150) er forbundet med den bevægelige skillevæg 

(28) fra siden af det andet volumen (36).

2. Bremsesystem til køretøjer (4) ifølge krav 1, hvor læbepakningen er således formet, at 

den har et keglestubformet legeme, der tilspidser ved bevægelse fra en første flade, der vender 

ind mod det første aktiveringskammer (20), til en anden flade, der vender ind mod det andet 

aktiveringskammer (24).

3. Bremsesystem til køretøjer (4) ifølge krav 2, hvor den første og den anden flade har et 

cirkelformet snit for således at være modformet i forhold til et cirkelformet tværsnit af 

kamrene.

4. Bremsesystem til køretøjer (4) ifølge krav 2 eller 3, hvor det keglestubformede legeme 

omfatter et ringformet sæde dannet på siden af den første flade til således at modtage fluidet 

under tryk fra siden af det første aktiveringskammer (20) og til at deformeres, hvorved der 

opnås tætning mod en indre sidevæg af et volumen, der afgrænser det første og det andet 

aktivering skammer.

5. Bremsesystem til køretøjer (4) ifølge krav 2, 3 eller 4, hvor den første flade har en 

første ydre diameter, der i alt væsentligt svarer til den indre diameter af en indre sidevæg af det 

volumen, der afgrænser det første og det andet aktiveringskammer, og hvor den anden flade har 

en anden ydre diameter, der er mindre end den indre diameter af en indre sidevæg af det 

volumen, der afgrænser det første og det andet aktiveringskammer, for således at muliggøre 

radial knusning af det keglestubformede legeme, når trykket i det andet aktiveringskammer 

overstiger trykket i det første aktiveringskammer.

6. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hvor 

den hydrauliske aktuatoranordning (12, 112, 114) er udformet på en sådan måde, at, i en hvile­

eller ikke-aktiveringstilstand, og i standarddriftstilstanden, den bevægelige skillevæg (28) er 

placeret mellem omledningen (44) og leveringskanalen (40) for således at muliggøre 

fluidforbindelsen mellem det første og det andet aktiveringskammer (20, 24) gennem 

omledningen (40), hvor trykkene i det første og det andet aktiveringskammer (20, 24) svarer til 

hinanden eller til trykket i leveringskanalen (40).

7. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hvor 

den hydrauliske aktuatoranordning (12, 112, 114) er udformet på en sådan måde, at, 
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bremsekorrigeringstilstanden, behandlings- og styreenheden (56) styrer motormidleme (48, 

148, 150) til at bevæge den bevægelige skillevæg (28) for således fluidmæssigt at adskille det 

første aktiveringskammer (20) fra omledningen (44), reducere det første volumen (32) af det 

første aktiveringskammer (28) og øge det andet volumen (36) af det andet aktiveringskammer 

(24) for at reducere trykket i det andet aktiveringskammer (24) og i leveringskanalen (40).

8. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hvor 

den hydrauliske aktuatoranordning (12, 112, 114) er forbundet med en hydraulisk 

fluidbeholder (60) via en kanal (64) anbragt på den hydrauliske aktuatoranordning 

(12,112,114) opstrøms for den bevægelige skillevæg (28) og omledningen (44), for således at 

muliggøre kompensering af slitage af bremseanordningens (16, 116, 118) friktionsmateriale 

ved hjælp af indsprøjtningen af hydraulisk fluid ind i det første aktiveringskammer (20).

9. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hvor 

motormidlerne (48, 148, 150) omfatter en elektrisk motor og en relateret kinematisk 

forbindelsesmekanisme (52) til forskydningen af den bevægelige skillevæg (28).

10. Bremsesystem til køretøjer (4) ifølge krav 9, hvor den kinematiske 

forbindelsesmekanisme (52) er af den reversible type.

11. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hver 

systemet omfatter mindst ét køretøjs hjullåsdetekteringssensor (72) og/eller mindst ét køretøjs 

stabilitetssensor (76), hvilke sensorer (72, 76) er driftsmæssigt forbundet med behandlings- og 

styreenheden (56) for således at styre aktiveringen af motormidleme (48, 148, 150) som en 

funktion af data modtaget fra køretøjets hjullås- og/eller stabilitetssensorer (72, 76).

12. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hvor 

bremseanordningen (16, 116, 118) omfatter en skive-, tromle- eller bakkebremse.

13. Bremsesystem til køretøjer (4) ifølge et hvilket som helst af de foregående krav, hvor

bremsesystemet omfatter en frontpilotpumpe (8, 108) med tilhørende manuelt

frontaktiveringsmiddel (9) og en bagpilotpumpe (8, 110) med tilhørende manuelt grebs- eller 

pedalbagaktiveringsmiddel (9), hvor hver pilotpumpe (8, 108, 110) driftsmæssigt er forbundet 

med en tilsvarende separat hydraulisk front- (12, 112) og bag- (12, 114) aktuatoranordning,

- hvor hver hydraulisk front- (12, 112) og bag- (12, 114) aktuatoranordning er 

driftsmæssigt forbundet med en tilhørende henholdsvis separat front- (16, 116) og bag- (16, 

118) bremseanordning, med et af køretøjets for- (5) og bag- (6) hjul,

- hvor hydraulisk front- (12, 112) og bag- (12, 114) aktuatoranordning er forsynet med 

egne front- (48, 148) og bag (48, 150) motormidler og er udformet ifølge et hvilket som helst 

af de foregående krav, og hvor systemet (4) er forsynet med en behandlings- og styreenhed
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(56) driftsmæssigt forbundet med front- (48, 148) og bag- (48, 150) motormidlerne for hver 

hydraulisk front- (12, 112) og bag- (12, 114) aktiveringsanordning for overvågning af 

bremsesystemets (4) funktion.

14. Fremgangsmåde til aktivering af et bremsesystem (4) til køretøjer omfattende følgende 

trin

- klargøring af en pilotpumpe (8, 108, 110) forsynet med et manuelt grebs- og/eller 

pedalaktiveringsmiddel (9), hvor pilotpumpen (8, 108, 110) er fluidmæssigt forbundet med en 

hydraulisk aktuatoranordning (12, 112, 114), hvor den hydrauliske aktuatoranordning (12, 112, 

114) er driftsmæssigt forbundet med en bremseanordning (16, 116, 118) forbundet med ét af 

køretøjets hjul (5, 6),

- hvor den hydrauliske aktuatoranordning (12, 112, 114) afgrænser et første og et andet 

aktiveringskammer (20, 24) fluidmæssigt adskilt langs en aksial retning (X-X) ved hjælp af en 

bevægelig skillevæg (28),

- hvor det første aktiveringskammer (20) afgrænser et første volumen (32), der 

indeholder fluid sat under tryk af pilotpumpen (8, 108, 110),

- hvor det andet aktiveringskammer (24) afgrænser et andet volumen (36), der 

indeholder fluid under tryk og er forsynet med et leveringskanal (40), der fluidmæssigt er 

forbundet med bremseanordningen (16, 116, 118),

- klargøring i den hydrauliske aktuatoranordning (12, 112, 114) af en omledning (44), 

aksialt forskudt i forhold til leveringskanalen (40) og fluidmæssigt forbundet med sidstnævnte,

- klargøring af motormidler (48, 148, 150) forbundet, fra siden af det andet volumen 

(36), med den bevægelige skillevæg (28), således at den kan forskydes aksialt, uafhængigt af 

bremsehandlingen påtvunget af pilotpumpens (8, 108, 110) manuelle aktiveringsmiddel (9),

- klargøring af en behandlings- og styreenhed (56) driftsmæssigt forbundet med 

motormidlerne (48, 148, 150) og programmeret således til at skifte fra en standardrifts- eller 

deaktiveringstilstand for motormidleme (48, 148, 150), hvori bevægelige skillevæg (28) 

forbinder det første aktiveringskammer (20) med omledningen (44) med det andet 

aktiveringskammer (24) og leveringskanalen (40), til en bremsekorrigeringstilstand, hvori 

motormidlerne (48, 148, 150) aktiveres til at forskyde den bevægelige skillevæg (28), således 

at det første aktiveringskammer (20) fluidmæssigt adskilles fra omledningen (44) og det andet 

aktiveringskammer (24) og på en sådan måde, at det andet aktiveringskammer (24) 

fluidmæssigt forbindes med leveringskanalen (40) for at styre aktiveringen af 

bremseanordningen (16, 116, 118) ved hjælp af fluidet under tryk indeholdt i det andet 

aktiveringskammer (24),
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(68) for således at sikre, at trykket i det første aktiveringskammer (20) altid er større end, eller 

svarer til, trykket i det andet aktiveringskammer (24).

15. Fremgangsmåde til aktivering af et bremsesystem til køretøjer ifølge krav 14, der 

omfatter trinnet med konfiguration af den hydrauliske aktuatoranordning (12, 112, 114) på en 

sådan måde, at, i en hvile- eller ikke-aktiveringstilstand, og i standarddriftstilstanden, den 

bevægelige skillevæg (28) placeres mellem omledningen (44) og leveringskanalen (40) for 

således at muliggøre fluidforbindelsen mellem det første og det andet aktiveringskammer (20, 

24) gennem omledningen (40), hvor trykkene i det første og det andet aktiveringskammer (20, 

24) svarer til hinanden og til trykket i leveringskanalen (40).

16. Fremgangsmåde til aktivering af et bremsesystem til køretøjer ifølge krav 14 eller 15, 

der omfatter trinnet med konfiguration af den hydrauliske aktuatoranordning (12, 112, 114) på 

en sådan måde, at bremsekorrigeringstilstanden, behandlings- og styreenheden (56) styrer 

motormidlerne (48, 148, 150) til at bevæge den bevægelige skillevæg (28) for således 

fluidmæssigt at adskille det første aktiveringskammer (20) fra omledningen (44) og øge det 

andet volumen (36) af det andet aktiveringskammer (24) for at reducere trykket i det andet 

aktiveringskammer (24) og i leveringskanalen (40).

17. Fremgangsmåde til aktivering af et bremsesystem til køretøjer ifølge et hvilket som 

helst af krav 14 til 16, der omfatter trinnet med udformning af den bevægelige skillevæg (28) 

på en sådan måde, at trykket i det første aktiveringskammer (20) altid er større end, eller svarer 

til, trykket i det andet aktiveringskammer (24).

18. Fremgangsmåde til aktivering af et bremsesystem til køretøjer ifølge et hvilket som 

helst af krav 14 til 17, der omfatter trinnet med tilvejebringelse af systemet med mindst ét 

køretøjs hjullås-detekteringssensor (72) og/eller mindst én køretøjsstabilitetssensor (76), 

hvilken sensorer (72, 76) er driftsmæssigt forbundet med behandlings- og styreenheden (56) 

for således at styre aktiveringen af motormidlerne (48, 148, 150) som en funktion af data 

modtaget fra køretøjets hjullås- og/eller stabilitetssensorer (72, 76).
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