wO 20207201616 A1 |0 0000 KO0 0 O 0

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
08 October 2020 (08.10.2020)

(10) International Publication Number

WO 2020/201616 Al

WIPO I PCT

(51) International Patent Classification:

B60OL 53/18 (2019.01) HOIR 35/02 (2006.01)
Bo60OL 53/31 (2019.01) H02G 3/04 (2006.01)
HOIB 7/06 (2006.01) H02G 11/00 (2006.01)

HOIR 13/56 (2006.01) H02G 15/007 (2006.01)

(21) International Application Number:
PCT/FI12020/050118

(22) International Filing Date:
25 February 2020 (25.02.2020)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
20195280 05 April 2019 (05.04.2019) FI
(71) Applicant: KEMPOWER OY [FI/FI]; Hennalankatu 71,
15810 Lahti (FI).

(72) Inventors: KETTUNEN, Jari; Kavaljeerintie 6 A3, 01520
Vantaa (FI). JOKINEN, Petteri; Juustilankatu 8 A34,
15200 Laht (FI). FIHLMAN, Jussi; Utheilukenténtie 27,
16500 Herrala (FI). VEIKKOLAINEN, Mikko; Halkoko-
rvenkatu 23, 15240 Lahti (FI).

(74) Agent: BOCO IP QY AB; Itimerenkatu 5, 00180 Helsinki
(FI).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: A CABLE MANAGEMENT ARRANGEMENT FOR AN ELECTRIC VEHICLE CHARGING STATION, AND AN

ELECTRIC VEHICLE CHARGING STATION

(57) Abstract: A cable management arrangement (1) for an electric vehicle charging station,
comprising a base (2), a charging cable (3), a first elongate resilient member (5) supported

Fig. 1

from the base (2) and extending substantially upright therefrom, and a cable guide (7) at a
distal (5b) end of the first resilient member (5). A first portion (3¢) of the charging cable (3)
runs along with the first resilient member (5). The resilient member (5) supports the first
portion (3c), and has a first bending stiffness so as to maintain an upright position when no
external lateral load is applied to the charging cable (3). The cable guide (7) prevents the
charging cable (3) from exceeding a minimum bend radius during a curvature following the
charging cable (3) extending out form the distal end (5b) of the first resilient member (5).
An electric vehicle charging station is also concerned.
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A CABLE MANAGEMENT ARRANGEMENT FOR AN ELECTRIC VEHICLE
CHARGING STATION, AND AN ELECTRIC VEHICLE CHARGING STATION

FIELD OF THE DISCLOSURE

The present disclosure relates to charging station for electric vehicles, and more
particularly to a cable management arrangement for an electric vehicle charging station.

The present disclosure further concerns an electric vehicle charging station equipped with

such a cable management arrangement.

BACKGROUND OF THE DISCLOSURE

Electric vehicles require regular charging at charging stations by coupling a plug of a
charging cable to a respective socket on the vehicle. As the position of the charging socket
on the electric vehicle varies, there charging cable has to have a sufficient length to enable
it to be coupled to the electric vehicle. This is particularly prominent with charging station
associated with parking facilities, because the electric vehicle must be oriented in
accordance with a parking space, and consequently the charging cable needs to have a
sufficient length to reach the charging socket on any given position of the electric vehicle.

However, the length of the charging cable poses its own problems, as it is not desirable to
have the charging cable laying on the ground, because this makes it susceptible to
damage, for example by being run over by vehicles or people tripping on the cable.
Additionally, in winter conditions there is a prominent risk of the cable freezing stuck with
ice and or snow surrounding the charging station. Moreover, the plug of the charging cable
may get damaged by being dropped on the ground or by being contaminated from dirt from
the ground.

BRIEF DESCRIPTION OF THE DISCLOSURE

An object of the present disclosure is to provide a robust and reliable cable management
arrangement for an electric vehicle charging station so as to protect the charging cable
while enabling a sufficient length thereof to accommodate various positions of charging
sockets on an electric vehicle.

The object of the disclosure is achieved by a cable management arrangement for an
electric vehicle charging station, which is characterized by what is stated in the
independent claims. The preferred embodiments of the disclosure are disclosed in the
dependent claims.

The disclosure is based on the idea of having the charging cable running along with a first
elongate resilient member extending substantially upright, such that the resilient member
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is configured to have a first bending stiffness so as to maintain an upright position when
no external lateral load is applied to the charging cable, and so as to yield when an external
lateral load is applied to the charging cable. In this way, improved reach of the charging
cable is achieved by a user pulling the cable, thereby causing the resilient member to
deform towards the user.

An advantage of the solution according to the disclosure is that a very reliable and robust
arrangement is achieved while a sufficient length of the cable may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following the disclosure will be described in greater detail by means of preferred
embodiments with reference to the accompanying drawings, in which

Fig.1 schematically illustrates an embodiment of the cable management arrangement
according to the present disclosure when no external lateral load is applied on a
charging cable, as seen as a side view.

Fig. 2 is a detailed schematically illustrates the embodiment of Fig. 1 when an external
lateral load is applied on a charging cable, as seen as a side view.

Fig. 3 is a detailed illustration of a portion of the cable management arrangement of Fig.

1, as seen as a cut view

DETAILED DESCRIPTION OF THE DISCLOSURE
According to a first aspect of the present disclosure, a cable management arrangement 1
for an electric vehicle charging station, is provided.

The cable management arrangement 1 comprises a base 2, and a charging cable
couplable to a power source at a first end 3a thereof. The charging cable 3 further
comprises a connector 4 for coupling the charging cable 3 to an electric vehicle at a second
end of the cable 3.

The cable management arrangement 1 further comprises a first elongate resilient member
5 supported from the base 2 and extending substantially upright therefrom. Most suitably,
the first resilient member 5 is a first hollow cylindrical member 5, such as a tubular piece
made of a resilient material, or a coil spring 5.

Particularly, a first portion of the charging cable 3c is arranged to run along with the first
resilient member 3, while the first resilient member 5 is configured to support the first
portion 3¢ of the charging cable 3, such that the first portion 3c extends substantially
upright from the base 2 along with the first resilient member 5. Most suitably, the first
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portion 3¢ of the charging cable 3 is arranged to run within the first hollow cylindrical
member 5, while the first hollow cylindrical member 5 is configured to fit tightly around the
first portion 3c of the charging cable 3 so as to support the first portion 3c.

Suitably, the charging cable is also attached to the base 2. For example, the charging
cable 3 may be attached to the base 2 at the first end 3a thereof, or at an intermediate
portion of the charging cable 3 between the first end 3a and a first portion 3¢ thereof.
Moreover, the charging cable 3 may extend from within or through the base 2, such that
the first portion 3c extends upwardly directly from the base 2.

Most suitably, the charging cable 3 extends from the base 2 to run along with the first
resilient member 5. The charging cable 3 may, for example, be attached to the base and /
or run partially through it. This enables the charging cable 3 to be configured such it runs
parallel with the first resilient member 5 before being supported by the first resilient
member 5, thus reducing the bending radius of the charging cable 3 at or in the vicinity of
the proximal end 5a of the first resilient member 5 during an deformation of the first resilient
member 5 caused by an external lateral load applied on the charging cable 3.

It should be noted, however, that the first resilient member 5 may be provided in alternative
ways (i.e., non-hollow and non-cylindrical members), for example as an elongate rod made
of a resilient member or an elongate leaf spring. Naturally, in such a case, the first portion
3c of the charging cable 3 should be supported by the first resilient member with one or

more fasteners.

Moreover, the first resilient member 5 is further configured to have a first bending stiffness
so as to maintain an upright position when no external lateral load is applied to the charging
cable 3.

Naturally, the first bending stiffness may be varied depending on the characteristics of the
charging cable 3. For example, cables having a thicker diameter tend to have a larger
minimum bend radius and a heavier weight, and respectively, cables having a thinner
diameter tend to have a smaller minimum bend radius and a lighter weight.
Correspondingly, a higher first bending stiffness is generally required for thicker cables,
where as a lower first bending stiffness is generally typically sufficient for thinner cables,
comparatively.

This configuration enables the first resilient member 5 to maintain substantially upright
when no external lateral force is applied on the charging cable, i.e. under the cable’s 3
own weight, while enabling the first resilient member 5 to yield when an external lateral
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load is applied. In the context of this disclosure, the term external lateral load is used to
depict, for example, a user pulling the charging cable.

The first resilient member 5 does not need to be exactly vertical to the horizontal plane,
nor does it need to be exactly straight, but it may be inclined from the vertical, have a
curvature, or both, under a force caused by the weight of the charging cable itself 3.
Preferably, the general orientation of the first resilient member 5 (i.e. the orientation of a
straight line connecting the opposing ends of the first resilient member 5) is inclined from
the vertical to the horizontal plane by no more than 45 deg, more preferably by no more
than 15 deg and most preferably by no more than 5 deg, when no external load is applied
to the charging cable.

Furthermore, the cable management arrangement 1 comprises a cable guide 7 arranged
at a distal end 5b of the first resilient member 5. Such a cable guide 7 is configured to
prevent a portion of the charging cable 3 extending out of the first resilient member 5 from
exceeding a minimum bend radius. Most suitably, the cable guide 7 is configured to
prevent a portion of the charging cable 3 extending out of the first resilient member 5 from
exceeding a minimum bend radius during a curvature, i.e. a change of direction, following

the charging cable 3 extending out form the distal end 5b of the first resilient member 5.

The purpose of the cable guide 7 is to prevent the charging cable from exceeding its
minimum bending radius when it is hanging under its own weight from the distal end 5b of
the first resilient member 5, and alternatively or additionally, when an external lateral load
is exerted on the charging cable 3, e.g. by being pulled. The minimum bend radius is
exceeded when the bend radius of the cable is smaller than the minimum bend radius
defined for the cable in question, which may result in damage of the cable, particularly the

insulation or conductors thereof.

For example, the cable guide 7 may be provided as a curved element, having a curvature
with a radius not exceeding the minimum bend radius of the charging cable 3. Alternatively,
or in addition, the cable guide may be provided as a second resilient member, as discussed
in more detalil later on in the description.

In an embodiment of the first aspect according to the disclosure, first the resilient member
5 comprises a portion of increased stiffness 6 arranged at a proximal end 5a of the first
resilient member 5. This ensures, that that when the first resilient member 5 deforms under
an external lateral load applied on the charging cable 3, the deformation at the portion of
increased stiffness 6 may be reduced, thereby reducing the risk of exceeding a minimum
bend radius of the charging cable 3 at the proximal end 5a of the first resilient member 5.
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Reducing deformation of the first resilient member 5 at the proximal end 5a thereof is
important because the bending moment acting on the first resilient member 5, caused by
an external lateral load applied on the charging cable 3, has reaches its maximum at the
proximal end 5a of the first resilient member 5.

Preferably, but not necessarily, the portion of increased bending stiffness 6 has a length
corresponding to 0,1 — 0,3 times of the overall length of the first resilient member 5. For
example, the portion of increased bending stiffness 6 may have a length corresponding to
0,2 times of the overall length of the first resilient member 5.

By way of example, it has been found out that for a charging cable having a thickness of
19mm, a first resilient member 5 having an overall length of 1 meter and a portion of
increased thickness having a length of 0,2 meters provides for suitable bending
characteristics of the first resilient member 5 so as to prevent the charging cable from
exceeding its minimum bending at the first portion 3¢ thereof.

Naturally, the relative length of the portion of increased stiffness 6 may be varied
depending on the characteristics of the charging cable 3. For example, cables having a
thicker diameter tend to have a larger minimum bend radius and a heavier weight, and
respectively, cables having a thinner diameter tend to have a smaller minimum bend radius
and a lighter weight. Correspondingly, a longer relative length of the portion of increased
stiffness 6 with respect to the overall length of the first resilient member 5 is considered
advantageous for thicker cables, whereas a shorter relative length of the portion of
increased stiffness 6 with respect to the overall length of the first resilient member 5 is
considered advantageous for thinner cables, comparatively.

Preferably, but not necessarily, the portion of increased bending stiffness 6 may be
arranged by providing a sleeve 6’ surrounding the first resilient member 5.

Suitably, in such a case, the sleeve 6’ is attached to the base 2, and the first resilient
member 5 is supported by being tightly fitted within the sleeve 6’.

It should be understood that the portion of increased bending stiffness 6 may alternatively
be provided in other ways.

For example, if a coil spring is use as the first resilient member 5, the portion of increased
bending stiffness 6 may be provide by arranging the coil spring to have a portion of
decreased pitch at the proximal end 5a of the first resilient member 5.

Preferably, but not necessarily, the cable guide 7 is provided as a second resilient member
7 having a second bending stiffness that is lower than the first bending stiffness. The



10

15

20

25

30

WO 2020/201616 6 PCT/F12020/050118

deformation of the second resilient member 7 in part absorbs any load causing the
charging cable 3 to bend after extending out of the distal end 5b of the first resilient member
5, thereby reducing the risk of the charging cable 3 exceeding its minimum bending radius
thereat. The second resilient member 7 having a lower bending stiffness than the first
resilient member 5 ensures that the force with which the charging cable 3 is supported
against bending, caused by its own weight or by an external lateral load, is reduced
gradually, thereby further minimizing the risk of the charging cable 3 being bent so as to
exceed its minimum bending radius, while allowing the first resilient member 5 to be rigid
enough to support the first portion 3c of the charging cable 3 at a substantially upright
position.

Naturally, also the second bending stiffness may be varied depending on the
characteristics of the charging cable 3. For example, cables having a thicker diameter tend
to have a larger minimum bend radius and a heavier weight, and respectively, cables
having a thinner diameter tend to have a smaller minimum bend radius and a lighter weight.
Correspondingly, a higher second bending stiffness is generally required for thicker cables,
where as a lower second bending stiffness is generally typically sufficient for thinner
cables, comparatively.

In such a case, the first resilient member 5 and the second resilient member 7 are suitably
configured with respect to each other such that the first resilient member 5 yields when an
external lateral load less than that required to cause the second resilient 7 member to
deform in to a curvature exceeding the minimum bend radius of the charging cable 3 is
exerted on the charging cable 3.

This even further minimizes the risk of the charging cable being bent so as to exceed its
minimum bending radius after extending out of the distal end 5a of the first resilient

member 5.

Furthermore, the second resilient member 7 may suitably have a pre-defined curvature,
such that the second resilient member 7 is biased to deform in the direction of the pre-
defined curvature when an external lateral load is applied to the charging cable 3.

Most suitably, the second resilient member 7 is a second hollow cylindrical member 7, and
the charging cable 3 is arranged to run within the second hollow cylindrical member 7.

For example, the second hollow cylindrical member 7 may be a tubular piece made of a

resilient material, or a coil spring 7.

It should be noted, however, that the second resilient member may be provided in

alternative ways (i.e., non-hollow and non-cylindrical members), for example as a rod
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made of a resilient member or a leaf spring. Naturally, in such a case, the charging cable
3 should be supported by the second resilient member with one or more fasteners.

In another embodiment of the first aspect according to the disclosure, the first resilient
member 5 is a first coil spring.

This ensures a simple and robust structure of the first resilient member 5.

In another embodiment of the first aspect according to the disclosure, the second resilient
member 7 is provided as a second coil spring 7.

This ensures a simple and robust structure of the second resilient member 7.

Preferably, but not necessarily, when both the first and second resilient members 5,7 are
coil springs, the second coil spring 7 is attached to the distal end 5b of the first coil spring
5 by arranging the first coil spring 5 and the second coil spring 7 to concentrically overlap
with each other such that the respective coils thereof interlock with each other.

This provides a secure attachment as the first and second resilient member 5, 7 are directly
joined to each other with no intermediate attachment means, thereby eliminating the risk
of such attachment means failing over time under repeated stress cycles.

In another embodiment of the first aspect according to the disclosure, the cable
management arrangement 1 further comprises a grip 8 arranged at a distal end 7a of the
cable guide 7 so as to cover it.

In addition to facilitating use of the cable management arrangement 1 for the user by
providing a point to pull the first and second resilient members 5,7 towards the electric
vehicle so as to achieve a sufficient reach for the charging cable 3, this also reduces the
stress exerted on the connector 4 of the charging cable 3, as it does not need to be used
for pulling the connector 4 towards the point of use.

Moreover, such a grip 8 protects the user and the electric vehicles from damage caused
by any sharp edges of the second resilient member 7. Additionally, when a coil spring 7 is
used as the second resilient member 7, such a grip prevents objects from being clinched
between the coils of the spring when it deforms.

In another embodiment of the first aspect according to the disclosure, the cable
management arrangement 1 further comprises a support structure 9 for supporting the
base 2 at a distance from a ground level. In this context, the term ground level, is used
depict the level of the ground or floor surrounding at the area surrounding the respective
electrical vehicle charging station.
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Supporting the cable management arrangement at a distance from the ground level
protects the arrangement 1 from damage caused, for example by being accidentally kicked
by a user or being hit by an electric vehicle.

Preferably, but not necessarily, the cable management arrangement 1 is configured such
that the connector 4 of the charging cable is above the ground level when a portion of the
charging cable 3 extending out of the first resilient member 5 is freely hanging. In this
context, the term freely hanging means that the distal end of the charging cable 3b is not
supported. That is, a portion of the charging cable 3 extending out of the first resilient
member 5 is considered freely hanging also when cable guide 7 is provided at the distal
end 5b.

This prevents the connector 4 from being damaged when being dropped, as it does not hit
the ground.

Additionally, or alternatively, the cable management arrangement 1 may further comprise
a socket 10 for receiving and holding the connector 4 of the charging cable, in which case
the cable management arrangement 1 is suitably further configured such that a lowermost
part of the charging cable 3 is above the ground level, when the connector 4 is received in
the socket 10.

The prevents the charging cable from laying on the ground and being damaged, for
example by being driven or stepped on. Additionally, this prevents the charging cable from

being frozen stuck on the ground in winter conditions.

According to a second aspect of the present disclosure, an electric vehicle charging station
is provided. The charging station comprises a power source configured to provide electrical
power for charging an electrical vehicle, and a cable management arrangement according
to any of the embodiment, or variants thereof, according to the first aspect of the present
disclosure. Particularly, the power source is operationally coupled to the first end of the
charging cable 3a such that electrical power may be transmitted from the power source to
the electrical vehicle via the charging cable 3.

It should be noted that the power source does not need to be directly coupled to the
charging cable 3, but may be coupled via an intermediate component.

Most suitably, the charging station is provided as a common assembly having the power

source and the cable management arrangement 1 as a single unit.

Fig.1 schematically illustrates an embodiment of the cable management arrangement
according to the present disclosure as a side view.
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Particularly, a charging cable 3 extending from the base run upwards within and supported
by a first coil spring 5. A second coil spring 7, is concentrically and overlappingly attached
to the distal end 5a of the first coil spring 5, while the cable 3 runs also within the second
coil spring 7. The charging cable extending out of the first coil spring 5 bends downwardly
within the second coil spring 7, which protects the cable from exceeding its minimum
bending radius.

A connector 4 for coupling the cable 3 with an electric vehicle is provided at a distal end
3b of the cable 3. In the particular case of Fig. 1, the connector 4 is received and supported
by a socket 10, and no external lateral load is applied on the charging cable 3.

Moreover, a portion of increased bending stiffness 6 is arranged at the proximal end (5a;
not shown in Fig. 1) of the coil spring 5 by providing a sleeve 6’ in which the proximal end
5a of the colil spring 5 is tightly fitted.

The distal end 7a of the second coil spring is equipped with a grip 8 covering the distal end
7a, for providing a suitable point for a user to grab and pull the cable 3 towards the point
of use. The grip 8 also protects the user and / or the electric vehicle from damage caused
by the distal end 7a.

In the particular situation of Fig. 1, the cable management arrangement 1 is supported by
a support structure 9 formed by a part of the charging station.

Fig.2 illustrates the cable management arrangement of Fig. 1 when an external lateral load
is applied on the charging cable 3, i.e. when a user has bulled the cable 3 towards the use
point so as to increase the reach of the charging cable 3.

Fig.3, in turn, illustrates a portion of the cable management arrangement 1 of Fig. 1 as a
cut view. Particularly, Fig. 3 more clearly illustrates the portion of increased bending
stiffness arranged at the proximal end 5a of the first coil spring 5 by providing a sleeve 6&’
in which the proximal end 5a has been tightly received. Moreover, the attachment of the
first and second coil spring 5, 7 by concentrically overlapping is more clearly visible in Fig.
3.
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CLAIMS

1.

A cable management arrangement (1) for an electric vehicle charging station,
comprising:
a base (2);

a charging cable (3) couplable to a power source at a first end thereof, and comprising
a connector (4) for coupling the charging cable (3) to an electric vehicle at a second
end thereof (3b),

a first elongate resilient member (5) supported from the base (2) and extending
substantially upright therefrom, the first resilient member being a first hollow cylindrical
member (5), and

a cable guide (7) arranged at a distal (5b) end of the first resilient member (5),

characterized in that a first portion (3c) of the charging cable (3) is arranged to run
along with the first resilient member (5), within the first hollow cylindrical member (5),
and

wherein first the resilient member (5) is configured to fit tightly around the first portion
(3c) of the charging cable (3) so as to support the first portion (3c) of the charging
cable (3), such that the first portion (3c) extends substantially upright from the base
(2) along with the first resilient member (5),

wherein the first resilient member (5) is configured to have a first bending stiffness so
as to maintain an upright position when no external lateral load is applied to the
charging cable (3), and

wherein the cable guide (7) is configured to prevent a portion of the charging cable (3)
extending out of the first resilient member (5) from exceeding a minimum bend radius
during a curvature following the charging cable (3) extending out form the distal end
(5b) of the first resilient member (5).

The cable management arrangement according to Claim 1, characterized in that the
first resilient member (5) comprises a portion of increased bending stiffness (6)
arranged at a proximal end (5a) thereof.

The cable management arrangement (1) according to Claim 2, characterized in that
the portion of increased bending stiffness (6) has a length corresponding to 0,1 — 0,3
times of the overall length of the first resilient member (5), preferably the portion of
increased bending stiffness (6) has a length corresponding to 0,2 times of the overall
length of the first resilient member (5).
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10.

11.

The cable management arrangement (1) according to Claim 2 or 3, characterized in

that the portion of increased stiffness (6) is arranged by providing a sleeve (6)
surrounding the first resilient member (5).

The cable management arrangement (1) according to Claim 4, characterized in that
the sleeve (6) is attached to the base (2), and wherein the first resilient member (5) is
supported by being tightly fitted within the sleeve (6').

The cable management arrangement according to any of the preceding Claims,
characterized in that the cable guide (7) is provided as a second resilient member (7)
having a second bending stiffness that is lower than the first bending stiffness.

The cable management arrangement according to Claim 6, characterized in that the
first resilient member (5) and the second resilient member (7) are configured with
respect to each other such that the first resilient member (5) yields when an external
lateral load less than that required to cause the second resilient (7) member to deform
in to a curvature exceeding the minimum bend radius of the charging cable (3) is
exerted on the charging cable (3).

The cable management arrangement according to any of the preceding Claims 6 or
7, characterized in that the second resilient member (7) has a pre-defined curvature,
such that the second resilient member (7) is biased to deform in the direction of the
pre-defined curvature when an external lateral load is applied to the charging cable

(3).

The cable management arrangement according to any of the preceding Claim 6-8,
characterized in that the second resilient member (7) is a second hollow cylindrical
member (7), and

wherein and the charging cable (3) is arranged to run within the second hollow
cylindrical member (7).

The cable management arrangement according to any of the preceding Claims,
characterized in that the first resilient member (5) is a first coil spring (5).

The cable management arrangement according to any of the preceding Claims 9 or
10, characterized in that the second resilient member (7) is provided as a second caoll

spring (7).
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12

13.

14,

15.

16.

17.

The cable management arrangement according to Claim 11, characterized in that the
second coil spring (7) is attached to the distal end (5b) of the first coil spring by
arranging the first coil (5) spring and the second coil spring (7) to concentrically overlap
with each other such that the respective coils thereof interlock with each other.

The cable management arrangement (1) according to any of the preceding Claims,
characterized by further comprising a grip (8) arranged at a distal end (7a) of the
cable guide (7) so as to cover it.

The cable management arrangement (1) according to any of the preceding Claims,
characterized by further comprising a support structure (9) for supporting the base
(2) at a distance from a ground level.

The cable management arrangement (1) according to Claim 14, characterized by
being configured such that the connector (4) of the charging cable (3) is above the
ground level when a portion of the charging cable (3) extending out of the first resilient
member (5), is freely hanging.

The cable management arrangement according to Claim 14 or 15, characterized by
further comprising a socket (10) for receiving and holding the connector (3) of the
charging cable (3), and

wherein the cable management arrangement (1) being further configured such that a
lowermost part of the charging cable (3) is above the ground level, when the connector
(4) is received in the socket (10).

An electric vehicle charging station, comprising a power source configured to provide
electrical power for charging an electrical vehicle, and

characaterized by further comprising a cable management arrangement (1)
according to any of the preceding Claims 1-16, wherein the power source is
operationally coupled to the first end (3a) of the charging cable (3) a such that
electrical power may be transmitted from the power source to the electrical vehicle via
the charging cable (3).
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