wo 20147202103 A1 |JI I PF 00T 0000 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/202103 A1

(51

eay)

(22)

(25)
(26)
1

(72

74

31

24 December 2014 (24.12.2014) WIPO | PCT
International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
B60L 11/18 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
. L DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
International Application Number: HN. HR. HU. ID. IL. IN. IS. JP. KE. KG. KN. KP. KR
PCT/EP2013/001883 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
20 June 2013 (20.06.2013) OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
. ) SD, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
Filing Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Publication Language: English (84) Designated States (unless otherwise indicated, for every
Applicant: VOLVO TRUCK CORPORATION [SE/SE]; kind of regional protection available): ARIPO (BW, GH,
c¢/o Volvo Business Service AB, Avd. 501842, ARHKS, GM, KE, LR, LS, MW’ MZ, NA, RW, SD, SL, SZ, TZ,
SE-405 08 Géteborg (SE). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Inventor: STORM, Jonas; Sdgengatan 28, S-422 58 EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Hisings Backa (SE). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
Agent: JONRUP, Emil; VOLVO TECHNOLOGY COR- EI;/}’ 1\(3[?1)11\/[(}]{3 FIiIEBJ,SIiF:F%G:FSL CM, GA, GN, GQ, GW,
PORATION, Volvo Corporate Intellectual Property, > ’ -NE, SN, TD, TG).
Dept. BF14100, M1.7, SE-405 08 Goéteborg (SE). Published:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

with international search report (Art. 21(3))

(54) Title: PROTECTION ARRANGEMENT FOR AN ELECTRIC VEHICLE

FIG. 5

(57) Abstract: A protection arrangement (1) for a current collector (3, 10) arranged on a vehicle (20) having a rechargeable energy
storage (23), where the protection arrangement (1) comprises a first protective state (4) in which the current collector (3, 10) is
covered by the protection arrangement (1) and a second open state (5) in which the protection arrangement (1) allows contact
between the current collector (3, 10) and a corresponding current supply means (6) during charging of the energy storage and where
the protection arrangement (1) is automatically opened from the protective state (4) to the open state (5) when the vehicle has
reached a predefined charging position. The advantage of the invention is that a current collector can be enclosed when the vehicle is
not charged and that the protection arrangement opens automatically when a charging position is reached. This improves the safety
of the vehicle and obviates the need of a specific circuit breaker that can disconnect the current collector from the electric energy
storage. The charging of the vehicle is also simplitied.
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PROTECTION ARRANGEMENT FOR AN ELECTRIC VEHICLE

TECHNICAL FIELD

The present invention relates to a protection arrangement for a current
collector on an electric vehicle according to the preamble of claim 1. The
protection arrangement is suitable for electric vehicles and hybrid vehicles

having a rechargeable battery.
BACKGROUND ART

The share of partly or only electrically driven vehicles is expected to
increase radically in the next 10 to 20 years. Such vehicles are normally
referred to as electric vehicles and hybrid vehicles. This also means a
corresponding increase in the need to charge such vehicles. In principle,
the charging is done by connecting the vehicle to the electrical network,
either directly to one of the ordinary outlets used for other equipments, or
through a special charger, external to the vehicle. Charging current is

transferred from the network to a battery on board the vehicle.

The battery of the electric vehicle may either be charged with a relatively
low current over a relatively long time period, e.g. over night. Such
vehicles are referred to as plug-in vehicles and are common for hybrid
vehicles which are provided with a battery having a relatively low capacity,
such that the distance that the vehicle can travel on electric power is
limited. When the battery is empty, or when additional power is required,
the combustion engine is started. High current charging of plug-in vehicles
is also possible. Since the vehicle is charged one or two times a day, a

specific connector is used to connect the vehicle to the current source.

For vehicles that need to be charged several times a day, such as
commercial vehicles, a connection by using a plug is not an efficient
alternative. Instead, various types of current collectors are used, such as a

moveable pantograph or a fixed current collector, where the corresponding
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current supply means is movable and contacts the fixed current collector.
During charging, the current collector must of course be exposed to the
corresponding current supply means in order to supply current to the
battery. However, when the vehicle is driven or is not charging, the current
collector should preferably be disconnected from the battery such that the
battery voltage will not be present on the current collector. When the
battery is disconnected from the current collector, it is safe for a service
technician to work on or near the current collector. A further advantage of
disconnecting the battery from the current collector is to prevent persons
or objects to come in contact with the battery voltage, which is in the range

of 300 - 600 volts or more.

One way of disconnecting the battery from the current collector is to use a
power switch arranged between the battery and the current collector. Such
a power switch must be able to break a short-circuit current between two
current collectors connected to the battery poles for safety reasons. Such

a switch is rather expensive.

Pantographs are known to be mounted on the roof of some rail vehicles to
connect to an overhead conductor. In those cases, the return line is the
rail. Pantographs may also be used by electric trolley buses. Such electric
vehicles are constantly powered with electricity and do not have a
chargeable battery as an additional power source. This means that the
pantograph is not connected to any electric source when the pantograph is
folded down, e.g. for service purposes. For a service technician, it is
possible to work on the roof of such a vehicle without any specific safety

arrangements.

US 3,762,515 describes an apparatus for covering exposed, electrically
conductive elements of a guideway following electric vehicle. The brush
assemblies of such a vehicle are covered by insulative shields when
power is conducted to the elements from an external source and the

vehicle is marshalling. In order for such a vehicle to be able to bridge
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different power circuits when e.g. passing a switch, the vehicle is provided
with several brushes positioned at the front and at the rear of the vehicle.
All brush assemblies are connected to each other and to the drive motor.
Thus, when an external power source is connected to power the motor,
the power is also applied to the brushes. The insulative shields covers the

brushes outwards for preventing contact with the brushes by bystanders.

EP 1270 313 A2 and EP 1 371 517 A1 discloses a protection shield for a
current collector adapted to protect the current collector of a rail vehicle at
a platform. The protection shield is arranged between the platform and the

vehicle and prevents objects to touch the current collector from above.

These protection devices are all adapted for electric vehicles powered
directly from an electricity network. They may work fine in some situations,
but are not adapted for vehicles having a chargeable battery. Hence, there

is room for improvements.
DISCLOSURE OF INVENTION

An object of the invention is therefore to provide an improved protection

arrangement for a current collector on an electric vehicle.

The solution to the problem according to the invention is described in the
characterizing part of claim 1. The other claims contain advantageous

further developments of the inventive arrangement.

In a protection arrangement for a current collector arranged on a vehicle
having an electric propulsion unit and a rechargeable electric energy
storage, where the protection arrangement comprises a first protective
state in which the current collector is covered by the protection
arrangement and a second open state in which the protection
arrangement allows contact between the current collector and a
corresponding current supply means during charging of the energy
storage, the object of the invention is achieved in that the protection
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arrangement is automatically opened from the protective state to the open

state when the vehicle has reached a predefined charging position.

By this first embodiment of the protection arrangement for a current
collector according to the invention, the protection arrangement will be
opened automatically when the vehicle arrives at or has reached a
charging position such that contact between the current collector and a
corresponding current supply means is possible during charging of the
electric energy storage of the vehicle. The rechargeable electric energy
storage may be a battery or a super capacitor. When the electric energy
storage is not charged, e.g. when the vehicle is not positioned at a
charging station, the current collector will be covered by the protection
arrangement. In this way, an accidental contact with the current collector
by a service person will not be possible. It is of advantage that the
protection arrangement is enclosed such that an operator can not touch
the current collector. Preferably, the protection arrangement will stop an
arm or a finger from passing through, and also a pointed object such as a
screwdriver or the like such that maintenance can be performed close to
the protection arrangement without the risk of touching the current
collector. It is also an advantage to enclose the current collector in case of
an accident, e.g. when the vehicle falls over on the side. The rescue party
will be able to start working without the risk of touching the current
collector and will not have to start by disabling the current collector before
they can proceed. An enclosed current collector is also a security
advantage should someone unauthorized climb up on the roof of the

vehicle.

It is further advantageous to automatically open the protection
arrangement when the vehicle reaches a predefined charging position. In
this way, the current collector will be enclosed when the vehicle e.g. is
travelling or is parked outside of the charging station. When the vehicle is
at the charging station, in the predefined charging position, the protection
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arrangement can be opened automatically. The protection arrangement
can e.g. be opened automatically when the vehicle enters a predefined
charging area such that the protection arrangement is open when the
vehicle stops at the charging position or when the vehicle has stopped at
the charging position. The protection arrangement may e.g. be opened
when an opening signal is issued. An opening signal may be issued

separately or may be issued together with a charging signal.

The advantage of enclosing the current collector is that it is not necessary
to use a disconnecting switch or circuit breaker between the electric
energy storage and the current collector. A disconnecting switch is
normally used to disconnect the current collector from the battery of a
vehicle in order to make the current collector powerless. Due to the high
voltage and the high current capacity of such a battery, there are rigorous
safety regulations controlling how and when to perform service on the
electrical system of such an electric vehicle. It may e.g. be prescribed that
the current collector must have been disconnected for a certain amount of

time before service work can start.

Further, a disconnecting switch that can handle the voltage and current of
such a high voltage and high current battery is both heavy and expensive.
The switch must not only be able to handle the current during normal use
but also the short-circuit current in case of a shortcut between two
adjacent current collectors. Thus, by removing the need of a disconnecting

switch, a simple and cost-effective solution is obtained.

A further advantage is that the protection arrangement opens
automatically when the vehicle is close to or at the charging position at the
charging station. In this way, the charging process is simplified and the
driver of the vehicle must not connect or disconnect the vehicle to and
from the charging equipment. The protection arrangement may either
open when the vehicle enters a predefined position, such as a charging
zone, or when the vehicle is stopped at the predefined position and an
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opening signal is issued. The protection arrangement is further closed
automatically when a closing signal is issued. The closing signal may be
issued when the charging process is completed, when the vehicle starts
moving, when the vehicle leaves the charging zone or when a person is in

the vicinity of the current collectors.

The current collector may in one example be a pantograph that folds up to
contact a conductor rail or conductor plate of some kind. Preferably, since
the vehicle is a road vehicle provided with tires, there are two current
collectors provided on the roof of the vehicle. When pantographs are used,
they may be arranged either side by side or after each other in the driving
direction of the vehicle. In either way, care must be taken when connecting
the pantograph to the conductor rail such that each current collector
contacts the corresponding conductor. With a pantograph, the protection
arrangement is preferably a pivotable cover that opens upwards. The
cover may e.g. be spring-loaded such that it is pushed open by the

pantograph and swings back when the pantograph is retracted.

The protection arrangement is preferably opened automatically when a
vehicle enters the charging zone in order to allow contact between the
current collector and the corresponding current supply means. When the
current collector is a fixed contact surface positioned on the roof, the cover
may be opened by the corresponding current supply means that is
movable in order to be able to contact the contact surface. The
corresponding current supply means may be movable such that it can
contact the current collector at the proper charging position, since it may
be difficult to position the vehicle at the exact charging position by the
driver. The cover may be a slidable cover that slides backwards when the
vehicle enters the charging station or when an opening signal is issued.
The cover may also be a dividable cover that is opened sideways when
the vehicle enters the charging station or when an opening signal is

issued.
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The charging station is preferably a stationary charging station positioned
e.g. at a terminus stop where the vehicle will wait until the next round trip
starts. With a waiting time of e.g. 15 minutes, the battery may be charged
enough when high-current charging is used. It is also possible to position a
charging station at one or two intermediate stops along the trip in order to
allow refresh charging. It is also possible to have a charging station at
each stop which allows the electric energy storage to be charged enough
to reach the next stop. In such a system, a relatively small battery or super

capacitor may be used.

The cover may be opened by a pushing means arranged on the current
supply means. Such a solution can be used when the vehicle enters the
charging station such that the cover is opened at the same time as the
current supply means approaches the contact surface. The cover may
also be opened by an actuator when an opening signal is issued.
Preferably, the cover is spring-loaded towards a closed state such that the
cover is opened by the pushing means or the actuator and is released to
the closed state by a release catch or the like. The actuator may be an
electric means or a compressed air means, such as an electromagnetic

actuator or an air actuated valve.
BRIEF DESCRIPTION OF DRAWINGS

The invention will be described in greater detail in the following, with

reference to the attached drawings, in which

Fig. 1a shows a schematic first embodiment of a protection

arrangement according to the invention in a closed state,

Fig. 1b shows a schematic first embodiment of a protection

arrangement according to the invention in an open state,

Fig. 2a shows a schematic second embodiment of a protection

arrangement according to the invention in a closed state,
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Fig. 2b shows a schematic second embodiment of a protection

arrangement according to the invention in an open state,

Fig. 3a shows a schematic development of the second embodiment of
the protection arrangement according to the invention in a

closed state,

Fig. 3b shows the development of the second embodiment of a
protection arrangement according to the invention in an open

state,

Fig. 4a shows a further schematic development of the second
embodiment of the protection arrangement according to the

invention,

Fig. 4b shows the further development of the second embodiment of
a protection arrangement according to the invention in an

open state, and
Fig. 5 shows a schematic electric vehicle according to the invention.
MODES FOR CARRYING OUT THE INVENTION

The embodiments of the invention with further developments described in
the following are to be regarded only as examples and are in no way to

limit the scope of the protection provided by the patent claims.

Figure 1a and b shows a schematic first embodiment of a protection
arrangement for a current collector according to the invention. In this
embodiment, the current collector 3 is a pantograph and the protection
arrangement 1 comprises two pivotable covers 2. The pantograph is used
to connect an external current source to a rechargeable energy source,
such as a battery or super capacitor, installed in the electric vehicle. The
pantograph is preferably mounted on the roof of the vehicle, but it would

also be possible to mount it under the vehicle such that it folds down
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towards a conductor rail below the vehicle. In the shown example, the
pantograph folds up towards a conductor line 6 or conductor surface
positioned above the vehicle, somewhat similar to the pantograph used by
trams or trains. However, the mechanical design is less demanding since
the pantograph will only be used for charging the vehicle battery when the
vehicle is stationary, i.e. when the vehicle stands still at the charging
station. Preferably, two pantographs are mounted side by side or after
each other on the roof in order to provide two poles for the connection. It
would also be possible to provide a return line, e.g. a ground connection,
at a different location but two pantographs mounted on the roof simplifies
the system and enables a safe charging of the battery. The pantographs
may bé mounted under the same protection arrangement using the same
covers or each pantograph may have a separate cover. The pivotable
covers 2 are preferably pushed open by the same action that pushes up
the pantograph. It is preferred that the pantograph is pushed up by an
active means, such as an electric actuator, and that the pantograph is
spring-loaded such that it folds down automatically when e.g. the power to

the electric actuator is disconnected.

The covers in the shown example are operated by the same mechanism
that operates the pantographs. The covers are opened by an opening
signal which is e.g. issued when the vehicle is close to or positioned at the
charging position. The covers are preferably spring-loaded such that they
close when the pantograph folds down. The covers may comprise a spring
in the pivot or may use an external spring. With the use of pantographs,
the charging position may vary some in a sideway direction. In this way, it
is possible for the driver of the vehicle to position the vehicle in the
charging position such that the contact surfaces of the pantograph can

contact the conductor lines.

Figs. 2 to 4 show a schematic second embodiment of a protection

arrangement for a current collector according to the-invention. In this
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embodiment, the current collector 10 is a fixed contact surface mounted
on the roof of a vehicle and the protection arrangement 1 comprises a
movable cover, in the first example a slideable cover 11. The contact
surface is used to connect an external current source to a battery installed
in the electric vehicle. The contact surface is preferably mounted on the
roof of the vehicle, but it would also be possible to mount it under the
vehicle. The contact surface is adapted to be contacted to a current supply
means that will approach the contact surface when the vehicle is at the
charging position at the charging station. The current supply means may
be spring-loaded. The contact surface preferably extends somewhat from

the roof of the vehicle.

The current supply means is mounted at the charging station. The current
supply means may be a fixed means that is mounted in a position that
automatically contacts the contact surface when the vehicle is driven to a
predefined charging position. In such a case, the current supply means is
preferably mounted in a resilient way such that a small variation in the
positioning of the vehicle is adapted for. The current supply means may
also be movable such that it moves to the charging position before or after
the vehicle has entered the charging position at the charging station.
When the vehicle is parked at the charging position, which may be a small
area comprising a charging zone, the movable current supply means is
moved to contact the contact surfaces. The exact positioning may be

found using sensors.

Preferably, two contact surfaces are mounted side by side or after each
other on the roof in order to provide two poles for the connection. It would
also be possible to provide a return line, e.g. a ground connection, at a
different location but two contact surfaces mounted on the roof simplifies
the system and enables a safe charging of the battery. The contact
surfaces may be mounted under the same protection arrangement using

the same covers or each contact surface may have a separate cover.
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Fig. 2a shows a closed slidable cover 11. The arrow indicates the sliding
direction of the cover. This direction is towards the rear of the vehicle. The
cover may be opened by a pushing means arranged at the charging
station or it may be opened by an active means, such as an electric
actuator or a compressed air valve which opens the cover when an
opening signal is issued. The opening signal may be issued by the
charging station when the vehicle is positioned close to or at the charging
position. The opening signal may also be issued by the vehicle when a
charging process is requested by the vehicle, e.g. when the batteries are
below a specific energy level. The cover is preferably spring-loaded such
that it closes when the current supply means is removed or when a catch
is released by a closing signal. The catch may e.g. be an electric catch
that releases when the power is disconnected, such that the cover also
can close at a power failure. This improves the safety. Fig. 2b shows the
slidable cover in an open state with the corresponding current supply

means 12 contacting the current collectors 10.

Fig. 3a shows another example of a closed slidable cover 11. The arrow
indicates the sliding direction of the cover. This direction is towards the
rear of the vehicle. The cover 11 is in this example opened by a pushing
means 13 which is arranged on the current supply means 12, e.g. being a
charging bar with a resiliently suspended contact. The pushing means is
adapted to interact with a protrusion 14 or other bearing surface on the
cover, such that the cover is pushed open when the vehicle drives in to the
charging station or when the movable current supply means is positioned
at the charging position. At the same time, the resiliently suspended
contact of the charging bar will contact the contact surface 10 of the
vehicle. This is shown in Fig. 3b. When the battery or capacitor is charged
enough and the charging should be aborted, the charging bar is released,
e.g. by raising it upwards, and the pushing means 13 releases the cover

which slides back to the closed state. The cover is preferably spring-
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loaded such that it closes automatically when the pushing means is

removed.

Fig. 4a shows a further example of a closed cover 15. In this example, the
cover 15 comprises two halves that are arranged to divide or slide
sideways when the vehicle enters the charging station. The arrows
indicate the opening direction of the cover. The cover 15 is in this example
opened by a pushing means which may be arranged on the current supply
means or on the charging station. It is also possible to open the covers by
an opening signal that is issued when the vehicle approaches the charging
position or when the vehicle is positioned at the charging position.
Preferably, the pushing means is arranged on the current supply means,
e.g. a charging bar with a resiliently suspended contact. The pushing
means will push against inclined surfaces 16 of the cover, which will part
the two cover halves. The cover halves will either slide sideways or will
rotate sideways such that an opening in the middle, between the cover
halves, is created. The resiliently suspended contact will in this way be
able to contact the contact surface and the battery or capacitor can be
charged. This is shown in Fig. 4b. When the charging is completed, the
charging bar may be raised such that the cover can close. The cover is
preferably spring-loaded such that it closes automatically when the
pushing means is removed. The cover will also close automatically if the
vehicle drives forwards. In this way, the pushing means and the current
supply means will leave the contact surface and the cover can close
automatically. This example is suitable when the battery or capacitor is to
be charged at every stop. It is also possible to close the covers with a
closing signal that is issued when the charging is completed or when the
vehicle leaves the charging position. The cover may also be a single cover
which slides sideways to open in order to allow contact between the

current collector and the current supply means.
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Fig. 5 shows a schematic electric vehicle 20 provided with two current
supply means in the form of two contact surfaces 10. The electric vehicle
is provided with an electric propulsion unit consisting of an electric
machine 22 which can function both as a generator and as an electric
motor. The electric machine is powered from an electric energy storage 23
which may be either a battery or a super capacitor. A control unit 24
controls the charging of the electric energy storage from the external
power source through the contact surfaces 10. The control unit also
controls the current fed to the electric machine from the energy storage
when the electric machine is used as an electric motor and the current fed
to the energy storage from the electric machine when the electric machine
is used as a generator. The electric machine will function as a generator
when the electric machine is used to recuperate energy when the vehicle
brakes. The generator may also be driven by a combustion engine 21
when the vehicle is a plug-in hybrid vehicle. It is possible to use a central
electric machine or to position one electric machine in two or more wheels
of the vehicle. The electric vehicle is preferably a heavy vehicle such as a
bus or a distribution truck, but also highway trucks may be provided with

similar current collectors.

The invention is not to be regarded as being limited to the embodiments
described above, a number of additional variants and modifications being

possible within the scope of the subsequent patent claims.
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CLAIMS

1. A protection arrangement (1) for a current collector (3, 10) arranged

on a vehicle (20) having an electric propulsion unit (22) and a
rechargeable energy storage (23), where the protection
arrangement (1) comprises a first protective state (4) in which the
current collector (3, 10) is covered by the protection arrangement
(1) and a second open state (5) in which the protection
arrangement (1) allows contact between the current collector (3, 10)
and a corresponding current supply means (6) during charging of
the energy storage, characterized in that the protection
arrangement (1) is automatically opened from the protective state
(4) to the open state (5) when the vehicle has reached a predefined

charging position.

. A protection arrangement  according  to claim 1,

characterized in that the transition to the open state (5) is

initiated by a specific opening signal.

. A protection arrangement  according to claim 2,

characterized in that the opening signal is issued when

the vehicle reaches a predefined position.

. A protection arrangement according to any of the preceding claims,

characterized in that the opening signal is issued when

the vehicle has stopped.

A protection arrangement  according to claim 2,

characterized in that the opening signal is issued when a

request for charging is issued.

. A protection arrangement according to any of the preceding claims,

characterized in that the protection arrangement is
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automatically closed from the open state (5) to the protective state

(4) when a closing signal is issued.

7. A protection arrangement according to claim 5,
characterized in that closing signal is issued when the

vehicle starts to move.

8. A protection arrangement according to claim 5,
characterized in that closing signal is issued when the

vehicle leaves the charging position.

9. A protection arrangement according to claim 5,
characterized in that closing signal is issued when a

person is in the vicinity of the current collector.

10. A protection arrangement according to any of the preceding claims,
characterized in that the protection arrangement is

arranged on the roof of the electric vehicle.

11. A protection arrangement according to any of the preceding claims,
characterized in that the vehicle is a hybrid vehicle

comprising a combustion engine.

12. A protection arrangement according to any of the preceding claims,
characterized in that the rechargeable energy source is a

battery or a super capacitor.

13. A protection arrangement according to any of the preceding claims,
characterized in that the protection arrangement is a

pivotable cover (2) which opens upwards.

14.A protection arrangement according to any of claims 1 to 11,
characterized in that the protection arrangement is a
slidable cover (11) which is arranged to slide parallel to the driving

direction of the vehicle.
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15.A protection arrangement according to any of claims 1 to 11,
characterized in thatthe protection arrangement is a cover
(15) which is arranged to part sideways, perpendicular to the driving

direction of the vehicle.

16.A  protection arrangement according to claim 15,
characterized in that the protection arrangement is a
dividable cover (15).

17.A protection arrangement according to any of the preceding claims,
characterized in that the protection arrangement is
opened by an electric means or a compressed air means when the

opening signal is issued.

18.A  protection arrangement  according  to claim 1,
characterized in that the protection arrangement is
opened by a pushing means (13) arranged on the current supply

means (6).

19.An electric vehicle comprising a protection arrangement according

to any of claims 1 to 18.
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