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FIG. 1

(57) Abstract: A safety system (2) for an electronically activatable and deactivatable parking brake (4) for a vehicle (5), which sys -
tem (2) is adapted to generating to said parking brake (4) a first control signal (6) which contains control instructions concerning ac -
tivation or deactivation of the parking brake. The safety system is adapted to receiving an emergency signal (8), preferably from a
(manually operable) emergency circuit-breaker (10) of the vehicle, and a speed signal (12) containing information about the vehicle's
current speed. If an emergency signal (8) is received and the vehicle's current speed is lower than a predetermined speed threshold
Vj, said first control signal (6) conveying instructions to activate the parking brake (4) is generated, and the safety system (2) is ad-
apted to generating a second control signal (14) arranged to inactivate one or more essential systems (16) of the vehicle, e.g. to dis -
connect the power supply or switch off the engine, which second control signal is generated if the parking brake has been activated
by the first control signal.
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Title
Safe system and method pertaining to a parking brake

Field of the invention

The present invention relates to a safety system and a method according to the
preambles of the independent claims.
The invention relates in particular to a safety system for electronically activatable

and deactivatable parking brakes for vehicles.

Background to the invention

Electronically operated parking brakes for cars and trucks are becoming
increasingly common. The way they generally work is that the parking brake lever
is replaced by a small circuit-breaker and the power required to activate the
parking brake is generated by, for example, an electromagnet which can pull the
handbrake wire or may alternatively be mounted directly on the brake yoke.
Pneumatic parking brakes are commonest for trucks. A strong coil spring urges a
pushrod to push out the shoes in the parking brake (drum brake). To release the
brake, a bellows is provided with compressed air to counteract the force of the
spring. When the brake is to be applied, the compressed air is released from the
bellows and the spring then locks the brake. Electronically activated parking
brakes in this specification means parking brakes which can in some way be
activated via a signal which conveys control instructions for causing for example a
wire, a pneumatic system, a hydraulic system or the like to activate or deactivate
the parking brake. The parking brake may of course take the form of other types
of brake, e.g. a disc brake.

There are various different solutions whereby a parking brake is activated or
deactivated in response to a condition being fulfilled or not.

Some examples of such solutions are described below.

US-2010/0294583 describes how the fact that the driver has drunk alcohol is
detected and the vehicle is then immobilised, e.g. by activation of a parking brake.
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DE-102006049419 describes a system whereby driver identification and parking
brake control are linked so that the parking brake is activated until such time as a
driving state is permitted.

It is thus currently possible to activate and deactivate a pneumatic parking brake
electronically. This may be effected by the user (the driver) or automatically by a
control system if certain logical conditions are fulfilled. There is also the possibility
of the release of an applied parking brake being prevented if logical conditions are
not fulfilled. The two above citations mention various logical conditions.

There are now requirements in various countries for the use, e.g. in an emergency
situation, of an emergency circuit-breaker on board the vehicle to switch off the
engine and the power supply.

The specifications cited below describe various solutions directed at automatically

applying the parking brake if various predetermined conditions are fulfilled.

US-2008/0191546 for example describes an automatic brake system for a motor
vehicle provided with a regulating system adapted to regulating the vehicle’s
brake system.

US-4572319 describes a parking brake system which applies the parking brake

automatically when the engine is switched off.

US-2008/0149437 describes a system for automatic braking. When a vehicle has
become stationary after use of the service brake, the parking brake is applied

automatically. It may also be applied if the service brake becomes faulty.

US-2003/0090150 refers to a brake device intended to automatically apply the
parking brake if the vehicle is for example involved in a collision and the driver

cannot him/herself bring the vehicle to a halt if it begins to roll.
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WO0-2009/156833 describes a method for automatically applying a parking brake,
e.g. when the driver leaves the vehicle or the engine is switched off. It is also
possible for the parking brake to be used as a supplement to the service brake in

an emergency situation.

In an emergency situation where an emergency circuit-breaker on board the
vehicle is activated, it is not always certain that it will be possible for the driver to
apply the parking brake in order to ensure that the vehicle does not begin to roll.
The result may be a dangerous situation in that the vehicle might then roll off with
no power supply and with the engine switched off, since the driver's activation of

the emergency circuit-breaker will have disconnected the vehicle’s power supply.

Another scenario is the driver activating the emergency circuit-breaker and the
power supply being switched off either immediately if the vehicle is already
stationary or, if it is still rolling when the circuit-breaker is activated, the power
suppy being switched off when the vehicle comes to a halt and is stationary.
Either case results in other systems of the vehicle, e.g. an electrically activatable
parking brake, ceasing to function because the power supply has been
disconnected, and even if the driver tries to use the parking brake to brake the
vehicle it will not work.

The object of the present invention is to improve vehicle safety in the context of
activation of an emergency circuit-breaker.

Summary of the invention

The above object is achieved by the invention defined by the independent claims.

Preferred embodiments are indicated by the dependent claims.

Implementing the present invention results in enhanced functionality which is of

advantage to customers in terms of comfort and increased safety. This is
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4

achieved according to the invention by the parking brake being applied
automatically when the emergency circuit-breaker is activated and the vehicle’'s
speed is below a predetermined speed threshold and does not depend directly on
the driver’s active involvement. When the parking brake is thus applied, the
vehicle will remain braked even for example in a vehicle evacuation situation.
Thereafter, one or more of the vehicle’'s essential systems are inactivated, e.g. by

disconnecting its power supply, switching off the engine or the like.

Brief description of drawings

Figure 1 is a schematic block diagram illustrating the present invention.
Figure 2 is a flowchart illustrating the method according to preferred embodiments

of the present invention.

Detailed description of preferred embodiments of the invention

The present invention will now be described in detail with reference to the
drawings.

With reference to Figure 1, the present invention relates to a safety system 2 for
an electronically activatable and deactivatable parking brake 4 for a vehicle 5, e.g.
a truck, a bus or a car.

As mentioned above, electronically activatably parking brakes in this specification
means parking brakes which can in some way be activated and deactivated via a
signal which conveys control instructions for causing for example a wire, a
pneumatic system, a hydraulic system or the like to activate or deactivate the
parking brake. In addition to the possibility of the signal which activates or
deactivates the parking brake being generated by the safety system according to
the present invention, it is also possible for the driver to activate or deactivate the

parking brake manually, e.g. by pressing a push-button.

According to the invention, the safety system 2 is adapted to generating to said
parking brake 4 a first control signal 6 which contains instructions concerning

activation or deactivation of the parking brake.
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The instructions received by the parking brake 4 are preferably interpreted by a
control unit, or relating logic, in the parking brake 4 as directing the parking brake
to be activated or deactivated. Alternatively the parking brake is operated directly

by the control signals.

The safety system is adapted to receiving an emergency signal 8 preferably
generated by a emergency circuit-breaker 10 on board the vehicle. The
emergency circuit-breaker may be operable manually by the driver or by someone
else on board the vehicle. It is preferably situated at a location readily accessible
to the driver. There may be two or more emergency circuit-breakers at different
locations on board, which may be appropriate if the vehicle is a bus. The breaker
may for example be under a transparent plastic cover which is moved aside if the

breaker is to be activated.

The emergency circuit-breaker may also be operable automatically and in that
case deliver an emergency signal in response to a detected occurrence, e.g. a
powerful retardation or a collision. In another variant the breaker may be
connected to an acoustic sensor and in that case be voice-controlled, e.g. if the

driver shouts.

In one alternative the emergency signal 8 is arranged to be generated by other
systems on board the vehicle. This may for example happen when any of a
number of predefined dangerous situations arises or is about to arise, e.g. related

to the vehicle's speed.

The safety system is further adapted to receiving a speed signal 12 containing
information about the vehicle’s current speed. This signal is for example available

via the vehicle’s data bus system.

The safety system compares the vehicle’s current speed with a predetermined

speed threshold Vr, and if an emergency signal 8 is received and the vehicle’s
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current speed is below a predetermined threshold Vr, said first control signal 6
conveying instructions to activate the parking brake 4 is generated, i.e. the
parking brake receives control signals requiring it to brake the vehicle and keep it
braked. The threshold V7 is a low speed, preferably 8 km/h or less. If may for
example be set at 0 km/h, in which case only when the vehicle is stationary will
the parking brake be activated if the emergency circuit-breaker is activated.

The safety system 2 is further adapted to generating a second control signal 14
arranged to inactivate one or more of the vehicle’s essential systems 16, which
second signal is generated if the parking brake is activated by the first control
signal 6. The safety system 2 is preferably also adapted to receiving a feedback
signal from the parking brake as confirmation that it has been activated and is
applied, which are presuppositions for it to be possible for the second control

signal 14 to be generated.

The vehicle’s essential systems 16 means systems which it is important to switch
off in an emergency situation, e.g. the engine, fuel pumps, cooling system, power

supply system.

In one embodiment the second control signal is arranged to disconnect the
vehicle’s power supply, thereby de-energising the majority of the vehicle’s

systems.

In another embodiment the second control signal is arranged to switch off the
vehicle’s engine, e.g. by disconnecting the power supply to certain parts of the

engine or by throttling the engine’s fuel supply.

To disconnect the vehicle’s power supply it is for example possible for the second
control signal 14 to be arranged to cause a battery master switch of the vehicle to
disconnect the power supply to the engine and other systems on board. This
master switch is situated close to the vehicle’s battery system, and disconnecting
the power supply close to the battery system will de-energise most of the vehicle’s

systems, which is desirable in an emergency situation, e.g. if a fire breaks out.
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In one embodiment, if the safety system detects that no emergency signal is being
received, the first control signal conveying instructions to deactivate the parking
brake is delivered. In other words, resetting the emergency circuit-breaker

deactivates the parking brake.

In another embodiment, if the safety system detects that no emergency signal is
being received and that the parking brake has been deactivated manually, the first
control signal conveying instructions to deactivate the parking brake is delivered.
In other words, resetting the emergency circuit-breaker deactivates the parking
brake in situations where the brake has been deactivated manually. A variation of
this embodiment sets the further requirement, for the emergency circuit-breaker to
be deactivatable, that the deactivation has to be demanded after the emergency

circuit-breaker has been reset.

The present invention comprises also a method in a safety system for an
electronically activatable or deactivatable parking brake for a vehicle. The method
is illustrated by the flowchart in Figure 2.

The activation or deactivation of the parking brake takes place in response to a
first control signal to the parking brake, containing instructions concerning
activation or deactivation of the parking brake.

The safety system is adapted to

- receiving an emergency signal from an emergency circuit-breaker,

- receiving a speed signal containing information about the vehicle’s current
speed,

and the method comprises the steps of

- generating a first control signal conveying instructions to activate the parking
brake if an emergency signal is received and if the vehicle’s current speed is
below a predetermined speed threshold, and thereafter of

- generating a second control signal arranged to inactivate essential systems of

the venhicle.
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Essential systems for the vehicle means systems which it is important to switch off
in an emergency situation, e.g. the engine, fuel pumps, cooling system, power

supply system.

In one embodiment the second control signal is arranged to disconnect the

vehicle’s power supply, thereby de-energising most of the vehicle’s systems.

In another embodiment the second control signal is arranged to switch off the
vehicle’s engine, e.g. by disconnecting the power supply to certain parts of the
engine or by throttling its fuel supply.

In the diagram the method is illustrated by checking whether an emergency signal
has been received and, if such is the case, by comparing the vehicle’s current
speed with the predetermined threshold value Vr and, if the current speed is
below V7, by activating the parking brake and thereafter disconnecting the
vehicle's power supply. The speed threshold Vr is a low speed, preferably 8 km/h
or less. It may for example be set at zero km/h, which means that only when the
vehicle is stationary will the parking brake be activated if the emergency circuit-

breaker has been activated.

The second control signal is preferably arranged to cause a battery master switch
of the vehicle to disconnect the power supply to the engine and other systems on

board.

In one embodiment, when the safety system detects that no emergency signal is
being received, the first control signal conveying instructions to deactivate the

parking brake is delivered.

In another embodiment, when the safety system detects that no emergency signal
is being received and that the parking brake has been deactivated manually, the
first control signal conveying instructions to deactivate the parking brake is

delivered. A variant of this embodiment sets the further requirement that, for the
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parking brake to be deactivatable, the deactivation has to be demanded after the

emergency circuit-breaker has been reset.

The present invention relates also to a computer programme product which
comprises computer programme instructions and is configured to conducts steps
according to the method described above when the programme instructions are
run on a computer system, the computer programme product being readable by a
computer. The computer programme may for example be implemented in the
safety system described above. Alternatively it may be part of a superordinate

regulating system for the vehicle.

The present invention is not restricted to the preferred embodiments described
above. Various alternatives, modifications and equivalents may be used. The
above embodiments are therefore not to be regarded as limiting the invention’s
protective scope which is defined by the attached claims.
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Claims

1. A method in a safety system for an electronically activatable and
deactivatable parking brake for a vehicle in response to a first control signal to
said parking brake, which signal contains control instructions concerning
activation or deactivation of the parking brake,

characterised

in that the safety system is adapted to

- receiving an emergency signal from an emergency circuit-breaker,

- receiving a speed signal containing information about the vehicle’s current
speed,

and that the method comprises the steps of

- generating a first control signal which conveys instructions to activate the
parking brake if an emergency signal is received and the vehicle’s current speed
is below a predetermined speed threshold, and thereafter of

- generating a second control signal arranged to deactivate essential systems for
the vehicle.

2. The method according to claim 1, in which said second control signal

is arranged to disconnect the vehicle’s power supply.

3. The method according to claim 1 or 2, in which said second control

signal is arranged to switch off the vehicle’s engine.

4. The method according to any one of claims 1-3, in which said second
control signal is arranged to cause a battery master switch of the vehicle to

disconnect the power supply to the engine and other systems of the vehicle.
5. The method according to any one of claims 1-4, in which if the safety
system detects that no emergency signal is being received, said first control signal

conveying instructions to deactivate the parking brake is delivered.

6. The method according to any one of claims 1-4, in which if the safety
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system detects that no emergency signal is being received and that the parking
brake has been deactivated manually, said first control signal conveying

instructions to deactivate the parking brake is delivered.

7. The method according to any one of claims 1-6, in which said speed
threshold is 8 km/h.

8. A safety system (2) for an electronically activatable and deactivatable
parking brake (4) for a vehicle (5), which system (2) is adapted to generating to
said parking brake (4) a first control signal (6) which contains instructions
concerning activation or deactivation of the parking brake,

characterised

in that the safety system is adapted to receiving an emergency signal (8),
preferably from an emergency circuit-breaker (10) of the vehicle, and a speed
signal (12) containing information about the vehicle’s current speed, and if an
emergency signal (8) is received and the vehicle’s current speed is lower than a
predetermined speed threshold V7, said first signal (6) conveying instructions to
activate the parking brake (4) is generated,

and that the safety system (2) is adapted to generating a second control signal
(14) arranged to inactivate one or more essential systems (16) for the vehicle,
which second control signal is generated if the parking brake has been activated
by the first control signal.

9. The safety system according to claim 8, in which said second control
signal (14) is arranged to disconnect the vehicle’s power supply.

10. The safety system according to claim 8 or 9, in which said second

control signal (14) is arranged to switch off the vehicle’s engine.

1. The safety system according to any one of claims 8-10, in which said
second control signal (14) is arranged to cause a battery master switch of the

vehicle to disconnect the power supply to the engine and other systems of the
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vehicle.

12. The safety system according to any one of claims 8-11, in which if the
safety system detects that no emergency signal is being received, said first

control signal conveying instructions to deactivate the parking brake is delivered.

13. The safety system according to any one of claims 8-11 in which if the
safety system detects that no emergency signal is being received and that the
parking brake has been deactivated manually, said first control signal conveying

instructions to deactivate the parking brake is delivered.

14. The safety system according to any one of claims 8-13, in which said
speed threshold is 8 km/h.

15. A computer programme product which comprises computer
programme instructions and is configured to conduct the steps of the method
according to any one of claims 1-7 when the programme instructions are run on a
computer system, the computer programme product being readable by a

computer.
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