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DESCRIPTION

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a charging connection device and a method for
connecting a charging connection device to an electric vessel according to the preambles of
the appended independent claims. The invention also relates to a charging arrangement
incorporating a charging connection device.

BACKGROUND OF THE INVENTION

[0002] Strict environmental regulations force shipping companies to move from conventional
diesel vessels to plug-in hybrid and all-electric vessels. These vessels have a battery system
that provides electric power to an electric propulsion motor of the vessel.

[0003] A battery system of a plug-in hybrid or all-electric vessel can be charged with an
onshore charging device. One known charging device is intended to be located on a mooring
dock. The charging device allows a battery system of a vessel to be charged while the vessel is
docked. Electric power is supplied to the battery system of the vessel through an electrical
connector of the charging device that is arranged to be coupled to and decoupled from a
counterpart electrical connector mounted on a side of the vessel manually by operating
personnel.

[0004] A problem associated with the known charging device is that coupling and decoupling of
the electrical connector is difficult and time-consuming. Another problem associated with the
known charging device is that its use is difficult or even impossible in harsh weather conditions,
which are typically characterised by high waves and changes in water level. Still another
problem associated with the known charging device is that its use can be dangerous to the
operating personnel.

[0005] Document WO 2015/126320 discloses a device and method for establishing a
temporary connection between two movable objects.

OBJECTIVES OF THE INVENTION

[0006] It is the main objective of the present invention to reduce or even eliminate the prior art
problems presented above.

[0007] It is an objective of the present invention to provide a charging connection device that is
connectable to an electric vessel for supplying electric power to a battery system of the electric
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vessel. In more detalil, it is an objective of the invention to provide a charging connection device
that can be coupled to and decoupled from a bow or stern of an electric vessel in a fast and
reliable manner. It is a further objective of the present invention to provide a charging
connection device enabling to supply electric power to a battery system of an electric vessel in
harsh weather conditions.

[0008] It is also an objective of the invention to provide a charging arrangement for charging a
battery system of an electric vessel having a ramp. It is a further objective of the invention to
provide a charging arrangement enabling to charge a battery system of an electric vessel in
harsh weather conditions.

[0009] It is also an objective of the invention to provide a fast and reliable method for
connecting a charging connection device to an electric vessel. It is a further objective of the
present invention to provide a method enabling to connect a charging connection device to an
electric vessel in harsh weather conditions.

[0010] In order to realise the above-mentioned objectives, the charging connection device and
the method according to the invention are characterised by what is presented in the
characterising parts of the appended independent claims. Advantageous embodiments of the
invention are described in the dependent claims.

DESCRIPTION OF THE INVENTION

[0011] A typical charging connection device according to the invention comprises an electrical
connector for electrically connecting the charging connection device to an electric vessel, a first
arm having a first end and a second end, the electrical connector being pivotally attached to
the first end of the first arm and the length of the first arm being adjustable so that the electrical
connector can be moved in the longitudinal direction of the first arm, a second arm having a
first end and a second end, the first end of the second arm being pivotally attached to the
second end of the first arm and the second end of the second arm being attachable to a ramp,
means for pivoting the first arm relative to the second arm, means for pivoting the electrical
connector relative to the first arm, and means for determining the position of a counterpart
electrical connector mounted on the electric vessel, wherein the length of the first arm is
configured to be adjustable based on the determined position of the counterpart electrical
connector, and the means for pivoting the electrical connector relative to the first arm is
configured to pivot the electrical connector relative to the first arm based on the determined
position of the counterpart electrical connector.

[0012] The charging connection device according to the invention is used for electrically
connecting an electric power source such as a charging device to an electric vessel. The
charging connection device enables to supply electric power from the electric power source to
the electric vessel so that a battery system of the electric vessel can be charged. By an electric
vessel is meant a vessel, such as a ship, ferry, boat or the like that comprises a battery system
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for providing electric power to an electric propulsion motor of the vessel. The electric vessel
can be an all-electric vessel or a plug-in hybrid vessel. On the all-electric vessel, all the power,
for both propulsion and auxiliaries, comes from a battery system. A plug-in hybrid vessel has
also a conventional diesel engine for producing electric power to the electric propulsion motor.
A battery system of an electric vessel can be charged by coupling the electrical connector of
the charging connection device to a counterpart electrical connector on the electric vessel and
then supplying electric power to the battery system.

[0013] The charging connection device according to the invention comprises two arms, i.e. the
first arm and the second arm, which are pivotally attached at their ends to each other. The
relative position between the two arms, i.e. the angle between the first and second arms, can
be changed by using the means for pivoting the first arm relative to the second arm. The
means for pivoting the first arm relative to the second arm is attached to the first and second
arms. By pivoting the first arm relative to the second arm, the electrical connector that is
attached to the first end of the first arm can be moved to a desired height so that by adjusting
the length of the first arm and by pivoting the electrical connector relative to the first arm the
electrical connector can be coupled to a counterpart electrical connector mounted on the
electric vessel. The counterpart electrical connector is preferably located on a bow or stern of
the electric vessel. The electric vessel may alternatively have a counterpart electrical connector
both on its bow and stern so that the battery system of the electric vessel can be charged,
irrespective of whether the electric vessel is docked at its bow or stern.

[0014] The length of the first arm is adjustable so that the electrical connector can be moved in
the longitudinal direction of the first arm. The adjustable length of the first arm increases the
reach of the charging connection device. The adjustability of the first arm enables the coupling
of the electrical connector to counterpart electrical connectors, which are located at different
distances from the charging connection device. The first arm is a telescopic arm that can be
adjusted, for example, by using a pneumatic cylinder, a hydraulic cylinder or an electric
cylinder. The first arm may comprise an outer arm and an inner arm that is located inside the
outer arm. The inner arm is arranged to be moveable relative to the outer arm so that the
length of the first arm can be changed.

[0015] The electrical connector is pivotally attached to the first end of the first arm. The
electrical connector can be pivoted by using the means for pivoting the electrical connector
relative to the first arm. The pivotal attachment of the electrical connector to the first arm
facilitates the coupling of the electrical connector to the counterpart electrical connector,
because it enables to easily arrange the mounting face of the electrical connector to a correct
position with respect to the mounting face of the counterpart electrical connector.

[0016] The charging connection device according to the invention comprises means for
determining the position of a counterpart electrical connector mounted on the electric vessel.
The means for determining the position of a counterpart electrical connector are preferably
located on the electrical connector. In the charging connection device according to the
invention the length of the first arm is configured to be adjustable based on the determined
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position of the counterpart electrical connector, and the means for pivoting the electrical
connector relative to the first arm is configured to pivot the electrical connector relative to the
first arm based on the determined position of the counterpart electrical connector. When the
position of the counterpart electrical connector has been determined, the length of the first arm
and the orientation of the electrical connector can be changed so that the electrical connector
of the charging connection device may be coupled to the counterpart electrical connector. The
means for pivoting the electrical connector relative to the first arm can also be configured to
pivot the electrical connector relative to the first arm based on the angle between the
longitudinal axis of the first arm and the horizontal plane.

[0017] When the electrical connector is coupled to the counterpart electrical connector of the
electric vessel, the first arm can be kept immobile relative to the second arm. This can be done
with the pivoting means, which during the coupling time can be configured to prevent the
pivoting of the first arm with respect to the second arm. Alternatively, the pivoting means may
be configured to actively move the first arm relative to the second arm so that the movement of
the electric vessel due to waves and water level changes cannot easily damage the charging
connection device. The means for pivoting the first arm relative to the second arm may also be
set into a freely moving state, thus allowing the first arm to pivot freely relative to the second
arm.

[0018] The charging connection device may be connected to an electric power source such as
a charging device. The electric power source can supply DC (direct current) power or AC
(alternating current) power through the charging connection device to a battery system of an
electric vessel. The electric power source is electrically coupled to the electrical connector of
the charging connection device by means of cables or wires.

[0019] The charging connection device may comprise one or more electrical connectors.

[0020] The electrical connector may comprise prongs for inserting into receptacles in the
counterpart electrical connector. Alternatively, the electrical connector may comprise
receptacles for receiving prongs of the counterpart electrical connector. Instead of using a
galvanic connection between the electrical connector and the counterpart electrical connector,
electric power may also be transferred by using an inductive coupling, preferably a resonant
inductive coupling between the connectors. Resonant inductive coupling is the near field
wireless transmission of electrical energy between two magnetically coupled coils that are part
of resonant circuits tuned to resonate at the same frequency. A transmitter coil in the electrical
connector can be used to transmit electric power across an intervening space to a receiver coil
in the counterpart electrical connector.

[0021] The charging connection device according to the invention is attached on a ramp,
whereby a battery system of an electric vessel may be charged through the charging
connection device while the electric vessel is docked to the ramp. The electric vessel can be
arranged to be docked to the ramp at its bow or stern. The charging connection device is
preferably attached close to the docking end of the ramp. The ramp is pivotally mounted to the
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shore so that the docking end of the ramp can move up and down as a result of water
interaction.

[0022] An advantage of the charging connection device according to the invention is that it can
be connected to an electric vessel in an easy, fast and reliable manner. Another advantage of
the charging connection device according to the invention is that since the position and
orientation of the electrical connector can be adjusted, the charging connection device may be
easily connected to various electric vessels having counterpart electrical connectors at different
heights and distances. Still another advantage of the charging connection device according to
the invention is that it enables to charge an electric vessel in difficult weather conditions
because the charging connection device allows compensating the movement of the electric
vessel due to waves and water level changes.

[0023] According to an embodiment of the invention the means for pivoting the first arm
relative to the second arm comprises one or more of the following: a pneumatic cylinder, a
hydraulic cylinder or an electric cylinder attached between the first arm and the second arm.
The number and type of the cylinders can vary depending on the application. Preferably, the
means for pivoting the first arm relative to the second arm comprises one or two cylinders
attached between the first arm and the second arm.

[0024] According to an embodiment of the invention the means for pivoting the electrical
connector relative to the first arm comprises one or more of the following: a pneumatic
cylinder, a hydraulic cylinder or an electric cylinder attached between the electrical connector
and the first arm. The number and type of the cylinders can vary depending on the application.
Preferably, the means for pivoting the electrical connector relative to the first arm comprises at
least two cylinders attached between the electrical connector and the first arm.

[0025] According to an embodiment of the invention the charging connection device comprises
means for pivoting the second arm relative to the ramp. This arrangement enables to
compensate the tilting of the ramp due to waves and water level changes.

[0026] According to an embodiment of the invention the means for pivoting the second arm
relative to the ramp comprises one or more of the following: a pneumatic cylinder, a hydraulic
cylinder or an electric cylinder attached between the second arm and the ramp. The number
and type of the cylinders can vary depending on the application. Preferably, the means for
pivoting the second arm relative to the ramp comprises one or two cylinders attached between
the second arm and the ramp.

[0027] According to an embodiment of the invention the charging connection device comprises
means for measuring the angle between the longitudinal axis of the first arm and the horizontal
plane, and that the means for pivoting the first arm relative to the second arm is configured to
pivot the first arm relative to the second arm and/or the means for pivoting the second arm
relative to the ramp is configured to pivot the second arm relative to the ramp based on the
measured angle. The means for pivoting the first arm relative to the second arm can be
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configured to pivot the first arm relative to the second arm and/or the means for pivoting the
second arm relative to the ramp can be configured to pivot the second arm relative to the ramp
in such a manner that the angle between the longitudinal axis of the first arm and the
horizontal plane stays essentially at a desired value. The advantage of this is that it enables to
keep the first arm in an optimal position for coupling the electrical connector of the charging
connection device to a counterpart electrical connector of an electric vessel. If the charging
connection device is attached to a ramp that is pivotally mounted to the shore this arrangement
enables to compensate the tilting of the ramp due to waves and water level changes.

[0028] According to an embodiment of the invention the means for measuring the angle
between the longitudinal axis of the first arm and the horizontal plane comprises an
inclinometer attached to the first arm. By an inclinometer is meant an instrument for measuring
angles of tilt with respect to gravity. An inclinometer generates an artificial horizontal plane and
measures angular tilt with respect to this horizontal plane. An inclinometer is also known, for
example, as a tilt meter, tilt indicator, slope gauge, gradient meter, level gauge and level meter.

[0029] A suitable inclinometer to be used in the charging connection device can be, for
example, a two-axis MEMS (Micro Electro Mechanical Systems) inclinometer, which enables
simultaneous two-dimensional tilt angles measurement. A two-axis MEMS inclinometer can be
digitally compensated and precisely calibrated for nonlinearity for operating temperature
variation resulting in higher angular accuracy over wider angular measurement range.
Preferably, the inclinometer provides an electronic interface based, for example, on CAN
(Controller Area Network).

[0030] According to an embodiment of the invention the means for determining the position of
a counterpart electrical connector mounted on the electric vessel comprises an imaging device
attached to the electrical connector. Preferably, the imaging device is located on the mounting
face of the electrical connector. The imaging device can be, for example, a digital camera.

[0031] According to an embodiment of the invention the charging connection device comprises
locking members attached to sides of the electrical connector for locking the electrical
connector to the counterpart electrical connector mounted on the electric vessel. The locking
members ensure that the electrical connector stays in contact with the counterpart electrical
connector when a battery system is charged. The locking members may be provided with a
safety feature that releases the electrical connector from the counterpart electrical connector in
a situation where the force affecting the locking members exceeds a predetermined value.

[0032] According to an embodiment of the invention the charging connection device comprises
means for detecting if the electrical connector is connected to the counterpart electrical
connector mounted on the electric vessel. The information obtained from the detecting means
can be used in deciding when electric power can be supplied to the battery system of the
electric vessel.

[0033] The present invention relates to a charging arrangement. A typical charging
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arrangement according to the invention comprises a charging device for charging an electric
vessel, a ramp having a first end and a second end, the first end of the ramp being pivotally
mounted to the shore, and a charging connection device according to the invention, the
charging connection device being attached to the ramp and electrically connected to the
charging device. The charging connection device is attached at the second end of the second
arm to the ramp. Preferably, the charging connection device is located near a second end of
the ramp, i.e. near the end to which an electric vessel is intended to be docked. The pivotal
attachment of the ramp allows the second end of the ramp to move up and down as a result of
water interaction. The electric vessel can be arranged to be docked to the ramp at its bow or
stern. The ramp may comprise at its second end means for mooring the electric vessel from its
bow and/or stern to the ramp. The charging device is configured to supply electric power
through the charging connection device to a battery system of an electric vessel. The charging
device is electrically coupled to the electrical connector of the charging connection device by
means of cables or wires.

[0034] An advantage of the charging arrangement according to the invention is that it enables
to charge a battery system of an electric vessel in an easy, fast and reliable manner. The
battery system of the electric vessel can be charged while the vessel is docked. Another
advantage of the charging arrangement according to the invention is that since the height
position and orientation of the electrical connector of the charging connection device can easily
be adjusted, the charging device may be easily connected to various electric vessels having
counterpart electrical connectors at different heights and distances. Still another advantage of
the charging arrangement according to the invention is that it enables to charge an electric
vessel in difficult weather conditions because the ramp that is pivotally mounted to the shore
and the charging connection device allow compensating the movement of the electric vessel
due to waves and water level changes.

[0035] The second end of the second arm of the charging connection device is pivotally
attached to the ramp. The charging connection device comprises means for pivoting the
second arm relative to the ramp, which pivoting means is configured to pivot the second arm
relative to the ramp arm based on the angle between the longitudinal axis of the first arm and
the horizontal plane. The means for pivoting the second arm relative to the ramp can be
configured to pivot the second arm relative to the ramp in such a manner that the angle
between the longitudinal axis of the first arm and the horizontal plane stays essentially at a
desired value. The advantage of this is that it enables to keep the first arm in an optimal
position for coupling the electrical connector of the charging connection device to a counterpart
electrical connector of an electric vessel. This arrangement enables to compensate the tilting
of the ramp due to waves and water level changes.

[0036] The charging arrangement comprises an electric vessel having an electric propulsion
motor, a battery system for providing electric power to the electric propulsion motor and a
counterpart electrical connector for electrically connecting with the electrical connector of the
charging connection device. The counterpart electrical connector is preferably located on a
bow or stern of the electric vessel. The electric vessel may alternatively have a counterpart
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electrical connector both on its bow and stern so that the battery system of the electric vessel
can be charged, irrespective of whether the electric vessel is docked at its bow or stern. The
electric vessel preferably comprises a ramp that can be lowered on the ramp to allow access
for people and vehicles.

[0037] The counterpart electrical connector comprises guiding plates for guiding the electrical
connector of the charging connection device in place. The guiding plates are attached to sides
of the counterpart electrical connector. Preferably, the guiding plates are tilted outwards from
the mounting face of the counterpart electrical connector in order to facilitate the coupling of
the electrical connector to the counterpart electrical connector. The guiding plates are attached
to the sides of the counterpart electrical connector in such a manner that they form a shape of
a frustum of a pyramid.

[0038] The exemplary embodiments of the invention presented in this text are not interpreted
to pose limitations to the applicability of the appended claims. The verb "to comprise” is used in
this text as an open limitation that does not exclude the existence of also unrecited features.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Fig. 1
illustrates a charging connection device according to an embodiment of the invention,
and

fig. 2
illustrates a charging arrangement according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0040] The same reference signs are used of the same or like components in different
embodiments.

[0041] Fig. 1 illustrates a charging connection device according to an embodiment of the
invention. The charging connection device 100 comprises two arms 101 and 102, which are
pivotally attached at their ends to each other. The relative position between the arms 101 and
102 can be changed by using a cylinder 103 that is attached to the arms 101 and 102.

[0042] The arm 102 is intended to be pivotally attached to a ramp (not shown in fig. 1) with a
mounting flange 104. The relative position of the arm 102 with respect to the ramp can be
changed by using a cylinder 105. One end of the cylinder 105 is attached to the arm 102 and



DK/EP 3342630 T3

the other end of the cylinder 105 is attachable to the ramp with a mounting flange 106.

[0043] The charging connection device 100 comprises an inclinometer 107 that is attached to
the arm 101. The inclinometer 107 is used for measuring the angle between the longitudinal
axis of the arm 101 and the horizontal plane. The measured angle can be utilised to control the
operation of the cylinders 103 and 105. For example, the cylinder 103 can be configured to
pivot the arm 101 relative to the arm 102 and/or the cylinder 105 can be configured to pivot the
arm 102 relative to the ramp in such a manner that the angle between the longitudinal axis of
the arm 101 and the horizontal plane stays essentially at a desired value.

[0044] An electrical connector 108 is pivotally attached to an end of the arm 101. The electrical
connector 108 is used for electrically connecting the charging connection device 100 to an
electric vessel (not shown in fig. 1). The electrical connector 108 comprises prongs 109 for
inserting into receptacles in a counterpart electrical connector of the electric vessel.

[0045] The arm 101 comprises an outer arm 110 and an inner arm 111 that is located inside
the outer arm 110. The inner arm 111 is arranged to be moveable with respect to the outer arm
110 so that the length of the arm 101 can be changed. Because the length of the arm 101 is
adjustable, the electrical connector 108 can be coupled to counterpart electrical connectors,
which are located at different distances from the charging connection device 100. The charging
connection device 100 comprises an imaging device 112 located on the mounting face of the
electrical connector 108 for determining the position of a counterpart electrical connector.
Using this position information, the arm 101 can be extended to the correct length.

[0046] Fig. 2 illustrates a charging arrangement according to an embodiment of the invention.
The charging arrangement comprises a ramp 201 that is pivotally mounted to the shore, and a
charging device 202 that is electrically connected with cables 203 to the charging connection
device 100 of fig. 1. Both the charging device 202 and the charging connection device 100 are
attached on the ramp 201, near the end of the ramp 201 to which an electric vessel 204 is
docked at its bow.

[0047] The charging device 202 is electrically connected with the cables 203 to the electrical
connector 108 of the charging connection device 100. The charging device 202 can supply
electric power through the electrical connector 108 to the electric vessel 204. The electric
vessel 204 comprises on its bow a counterpart electrical connector 205 to which the electrical
connector 108 is intended to be coupled and through which electric power is supplied to a
battery system (not shown in fig. 2) of the electric vessel 204. The battery system of the
electric vessel 204 is charged while the electric vessel 204 is docked to the ramp 201.

[0048] The charging connection device 100 is pivotally attached on the ramp 201. The ends of
the arm 102 and the cylinder 105 are attached to the ramp 201 with the mounting flanges 104
and 106, respectively. The pivotal attachment of the charging connection device 100 to the
ramp 201 enables to arrange and keep the arm 101 in an optimal position for coupling the
electrical connector 108 of the charging connection device 100 to the counterpart electrical
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connector 205 of the electric vessel 204. This arrangement thus enables to compensate the
tilting of the ramp 201 due to waves and water level changes.

[0049] Only advantageous exemplary embodiments of the invention are described in the
figures. It is clear to a person skilled in the art that the invention is not restricted only to the
examples presented above, but the invention may vary within the limits of the claims presented
hereafter. Some possible embodiments of the invention are described in the dependent claims,
and they are not to be considered to restrict the scope of protection of the invention as such.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o WO2018128320A [G008]
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Patentkrav

1. Ladeanordning, omfattende:

- et land, og
- en ladeindretning (202) til at lade et elektrisk fartgj (204),

5 hvor ladeanordningen omfatter:

10

15

20

25

30

- en rampe (201) med en fgrste ende og en anden ende, idet den farste
ende af rampen (201) er drejeligt monteret til landet,

- en ladetilslutningsindretning (100) fastgjort til rampen (201) og elektrisk
forbundet til ladeindretningen (202), idet ladetilslutningsindretningen (100)
omfatter en elektrisk stikforbindelse (108) til elektrisk forbindelse af
ladetilslutningsindretningen (100) til et elektrisk fartgj (204), en fgrste arm
(101) med en fgrste ende og en anden ende, idet den elektriske
stikforbindelse (108) er drejeligt fastgjort til den fgrste ende af den fgrste
arm (101), en anden arm (102) med en fgrste ende og en anden ende, idet
den fgrste ende af den anden arm (102) er drejeligt fastgjort til den anden
ende af den fgrste arm (101), og idet den anden ende af den anden arm
(102) er fastgjort til rampen (201), organ (103) til at dreje den fgrste arm
(101) i forhold til den anden arm (102), organ til at dreje den elektriske
stikforbindelse (108) i forhold til den fgrste arm (101), og organ (112) til at
bestemme positionen af en elektrisk modstikforbindelse (205) monteret pa
det elektriske fartgj (204), hvor organet til at dreje den elektriske
stikforbindelse (108) i forhold til den fgrste arm (101) er konfigureret til at
dreje den elektriske stikforbindelse (108) i forhold til den fgrste arm (101)
baseret pa den bestemte position af den elektriske modstikforbindelse
(205), og leengden af den fgrste arm (101) er justerbar, sdledes at den
elektriske stikforbindelse (108) kan bevaeges i laengderetningen af den
fgrste arm (101), og leengden af den fgrste arm (101) er konfigureret til at
vaere justerbar baseret pd den bestemte position af den elektriske
modstikforbindelse (205), og

- et elektrisk fartgj (204) med en elektrisk fremdriftsmotor, et batteri-
system til at tilvejebringe elektrisk strgm til den elektriske fremdriftsmotor
og en elektrisk modstikforbindelse (205) til elektrisk forbindelse med den
elektriske stikforbindelse (108) af ladetilslutningsindretningen (100), idet
den elektriske modstikforbindelse (205) omfatter fgringsplader til at fagre
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den elektriske stikforbindelse (108) af ladetilslutningsindretningen (100) pa
plads, idet fgringspladerne er fastgjort til siderne af den elektriske
modstikforbindelse (205) saledes, at de danner en form af en

pyramidestub.

2. Ladeanordningen ifglge krav 1, kendetegnet ved, at den anden ende af den
anden arm (102) af ladetilslutningsindretningen (100) er drejeligt fastgjort til
rampen (201).

3. Ladeanordningen ifglge krav 1 eller 2, kendetegnet ved, at ladetilslutnings-
indretningen (100) omfatter organ (105) til at dreje den anden arm (102) i
forhold til rampen (201).

4. Ladeanordningen ifglge et hvilket som helst af de foregdende

krav, kendetegnet ved, at ladetilslutningsindretningen (100) omfatter organ
(107) til at male vinklen mellem laengdeaksen af den fgrste arm (101) og det
horisontale plan, og at organet (103) til at dreje den fgrste arm (101) i forhold til
den anden arm (102) er konfigureret til at dreje den fgrste arm (101) i forhold til
den anden arm (102), og/eller organet (105) til at dreje den anden arm (102) i
forhold til rampen (201) er konfigureret til at dreje den anden arm (102) i forhold

til rampen (201) baseret pa den malte vinkel.

5. Ladeanordningen ifglge krav 4, kendetegnet ved, at organet til at male
vinklen mellem lzengdeaksen af den fgrste arm (101) og det horisontale plan
omfatter en haeldningsmaler (107) fastgjort til den fgrste arm (101).

6. Ladeanordningen ifglge et hvilket som helst af de foregaende

krav, kendetegnet ved, at organet til at bestemme positionen af elektrisk
modstikforbindelse (205) monteret pa det elektriske fartgj (204) omfatter
afbildningsindretning (112) fastgjort til den elektriske stikforbindelse (108).

7. Ladeanordningen ifglge et hvilket som helst af de foregaende

krav, kendetegnet ved, at ladetilslutningsindretningen (100) omfatter
|aseelementer fastgjort til siderne af den elektriske stikforbindelse (108) til at lase
den elektriske stikforbindelse (108) til den elektriske modstikforbindelse (205)



DK/EP 3342630 T3

3

monteret pad det elektriske fartgj (204).

8. Ladeanordningen ifglge et hvilket som helst af de foregdende

krav, kendetegnet ved, at ladetilslutningsindretningen (100) omfatter organ til
at detektere, om den elektriske stikforbindelse (108) er forbundet til den
elektriske modstikforbindelse (205) monteret pa det elektriske fartgj (204).
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