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(54) Self-Orienting Electrical Connector

(57)  Anelectrical connector and electronic device for
connecting to a complementary electrical connector are
provided. The electrical connector comprises a main
body containing one or more electrically conducting me-
diums. The electrical connector also comprises an end
piece rotatably connected to the main body at one end
of the main body. The end piece has a connecting side
for engaging the complementary electrical connector.
The end piece is rotatable about an axis of rotation. The
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connecting side comprises one or more electrical con-
tacts for engaging complementary electrical contacts on
the complementary electrical connector. Each electrical
contact of the electrical connector is electrically connect-
ed to one of the electrically conducting mediums of the
mainbody. The connecting side also comprises a magnet
disposed on the connecting side of the end piece for en-
gaging a complementary magnet on the complementary
electrical connector.
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to electrical con-
nectors and more particularly to a self orienting electrical
connector.

BACKGROUND

[0002] Electrical connectors, such as data cables, are
frequently used to establish a data connection between
electronic devices. For example, Universal Serial Bus
("USB") connectors are frequently connected to electron-
ic devices, such as, for example, computers or computer
peripherals.

[0003] USB connectors and other data connectors typ-
ically include a female connector installed on an elec-
tronic device which receives a corresponding male con-
nector which may be installed, for example, on a data
cable.

[0004] Since the male connector is physically inserted
into the female connector, the connectors may become
damaged if the male connector is accidentally impacted.
Furthermore, in order to physically insert the male con-
nector into the female connector, the connectors must
be properly aligned. Aligning the connectors is some-
times difficult where one of the connectors is obscured.
For example, USB connectors are often provided on a
back-side of desktop computers. In such cases, users
are sometimes faced with the difficult task of inserting a
USB data cable into a complementary connector which
is not visible.

[0005] Thus,there exists aneed forimproved electron-
ic connectors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1is a system diagram illustrating an oper-
ating environment in which example embodiments of the
present disclosure can be applied;

[0007] FIG.2isaperspective view of an electrical con-
nector in accordance with example embodiments of the
present disclosure;

[0008] FIG. 3is a partial top view of the electrical con-
nector of FIG. 2 in accordance with example embodi-
ments of the present disclosure;

[0009] FIG. 4 is a cross sectional view of the electrical
connector of FIGs. 2 and 3 taken along line 3-3 of FIG.
3, in accordance with example embodiments of the
present disclosure;

[0010] FIG. 5is afront view of the electrical connector
of FIG. 2 in accordance with example embodiments of
the present disclosure;

[0011] FIG. 6 is a front view of a complementary elec-
trical connector for use with the electrical connector of
FIGs. 2 to 5 in accordance with example embodiments
of the present disclosure;
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[0012] FIG. 7 is a system diagram illustrating an oper-
ating environment in which example embodiments of the
present disclosure can be applied;

[0013] FIG. 8isa perspective view of an electrical con-
nection retrofit device in accordance with example em-
bodiments of the present disclosure;

[0014] FIG.9isa perspective view of an electrical con-
nector in accordance with further example embodiments
of the present disclosure;

[0015] FIG. 10is afrontview of the electrical connector
of FIG. 10 in accordance with example embodiments of
the present disclosure; and

[0016] FIG. 11is afrontview of a complementary elec-
trical connector for use with the electrical connector of
FIG. 9 in accordance with example embodiments of the
present disclosure.

[0017] Itwill be noted thatthroughout the drawings and
description similar features are identified by the same
reference numerals.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0018] The present disclosure describes an electrical
connector for connecting to a complementary electrical
connector. The electrical connector comprises a main
body containing one or more electrically conducting me-
diums. The electrical connector also comprises an end
piece rotatably connected to the main body at one end
of the main body. The end piece has a connecting side
for engaging the complementary electrical connector.
The end piece is rotatable about an axis of rotation. The
connecting side comprises one or more electrical con-
tacts for engaging complementary electrical contacts on
the complementary electrical connector. Each electrical
contact of the electrical connector is electrically connect-
ed to one of the electrically conducting mediums of the
mainbody. The connecting side also comprises a magnet
disposed on the connecting side of the end piece for en-
gaging a complementary magnet on the complementary
electrical connector. The magnet on the connecting side
has at least one pole which is located at a position on
the connecting side which is offset from the axis of rota-
tion.

[0019] In another aspect, the present disclosure de-
scribes an electronic device. The electrical device com-
prises an electrical connector for connecting to a com-
plementary electrical connector. The electrical connector
comprises a main body containing one or more electri-
cally conducting mediums. The electrical connector also
comprises an end piece rotatably connected to the main
body at one end of the main body. The end piece has a
connecting side for engaging the complementary electri-
cal connector. The end piece is rotatable about an axis
of rotation. The connecting side comprises one or more
electrical contacts forengaging complementary electrical
contacts on the complementary electrical connector.
Each electrical contact of the electrical connector is elec-
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trically connected to one of the electrically conducting
mediums of the main body. The connecting side also
comprises a magnet disposed on the connecting side of
the end piece for engaging a complementary magnet on
the complementary electrical connector. The magnet on
the connecting side has at least one pole which is located
at a position on the connecting side which is offset from
the axis of rotation.In yet a further aspect, the present
disclosure describes an electrical connection retrofit de-
vice. The electrical connection retrofit device comprises
amagnetic electrical connecting end. The magnetic elec-
trical connecting end comprises one or more electrical
contacts for engaging corresponding electrical contacts
on a magnetic electrical connector and a magnet for en-
gaging a corresponding magnet on a magnetic electrical
connector. The electrical connection retrofit device fur-
ther comprises a non-magnetic electrical connecting
end. The non magnetic electrical connecting end com-
prises one or more electrical contacts for engaging one
or more corresponding electrical contacts on a comple-
mentary non-magnetic electrical connector. The electri-
cal connection retrofit device further comprise an electri-
cally conductive medium connecting the electrical con-
tacts on the magnetic electrical connecting end to corre-
sponding electrical contacts on the non-magnetic elec-
trical connecting end.

[0020] In a further aspect, the present disclosure de-
scribes a first electrical connector for connecting to a
complementary second electrical connector. The first
electrical connector comprises a main body containing
one or more electrically conducting mediums. The first
electrical connector further comprises an end piece con-
nected to the main body at one end of the main body.
The end piece has a connecting side for engaging the
second electrical connector. The connecting side in-
cludes a magnet disposed on the connecting side and
two or more electric connectors comprised of two or more
electrically conductive concentric circles, the electrically
conductive circles being centered around the magnet.
[0021] Other example embodiments of the present ap-
plication will be apparent to those of ordinary skill in the
art from a review of the following detailed description in
conjunction with the drawings.

[0022] In order to facilitate an understanding of one
possible environment in which example embodiments
described herein can operate, reference is first made to
FIG. 1 which shows an operating environment 100 in
which example embodiments of the present disclosure
can be applied. The operating environment 100 includes
a first electronic device 102 and a second electronic de-
vice 104.

[0023] Inthe example embodimentillustrated, the first
electronic device 102 is a desktop computer and the sec-
ond electronic device 104 is a smartphone. In other ex-
ample embodiments, the first electronic device 102
and/or the second electronic device 104 may be of an-
other type. For example, in various embodiments, the
first electronic device 102 or the second electronic device
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104 may be, for example, any of: a desktop computer, a
notebook or laptop style computer, a tablet or slate com-
puting device, a computer of another type, a global po-
sitioning system, a mobile communication device such
as a smartphone, a personal digital assistant ("PDA"), a
peripheral, such as a printer, scanner, headset, a hard
drive, flash drive or other storage device. The first elec-
tronic device 102 and/or the second electronic device
104 may also be of another type not specifically listed
above.

[0024] An electrical connector 106 is used to connect
the first electronic device 102 to the second electronic
device 104. The electrical connector 106 provides a data
connection between the first electronic device 102 and
the second electronic device 104. The data connection
is used to provide data communications between the first
electronic device 102 and the second electronic device
104. For example, the data connection permits the first
electronic device 102 to send communications to and
receive communications from the second electronic de-
vice 104 and permits the second electronic device 104
to send and receive communications from the first elec-
tronic device 102. The electrical connector 106 may be
referred to as a data connector.

[0025] The electrical connector 106 is received, at the
first electronic device 102 by a first complementary elec-
trical connector 108 which is provided by the first elec-
tronic device 102. That is, the electrical connector 106
engages the first complementary electrical connector
108 of the first electronic device 102. The first comple-
mentary electrical connector 108 is, in at least some em-
bodiments, installed in the first electronic device 102 and
communicatably connected to a processor (not shown)
of the first electronic device 102; for example, through a
communications bus.

[0026] The electrical connector 106 may also be re-
ceived, at the second electronic device 104 by a second
complementary electrical connector 110 which is provid-
ed by the second electronic device 104. That is, the elec-
trical connector 106 engages the second complementary
electrical connector 110 of the second electronic device
104. The second complementary electrical connector is,
in at least some embodiments, installed in the second
electronic device 104 and communicatably connected to
a processor (not shown) of the second electronic device
104; for example, through a communications bus.
[0027] In at least some example embodiments, the
electrical connector 106 may be used for providing elec-
trical power from the first electronic device 102 to the
second electronic device 104. In such embodiments, the
first complementary electrical connector 108 of the first
electronic device 102 may be electrically connected to a
power source (not shown) associated with the first elec-
tronic device 102. Similarly, the second complementary
electrical connector 110 of the second electronic device
104 may be electrically connected to power features (not
shown) of the second electronic device 104. The power
features may, for example, include a battery interface
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which uses electrical power supplied by the first electron-
ic device 102 to charge a battery associated with the
second electronic device 104. The power features may,
in some embodiments, include circuitry which allows the
second electronic device 104 to use the first electronic
device 102 as a power source when the second electronic
device 104 is connected to the first electronic device 102
via the electrical connector 106.

[0028] An overview having been provided, reference
will now be made to FIGs. 2 to 4 which further illustrate
an electrical connector 106 in accordance with some ex-
ample embodiments of the present disclosure. FIG. 2
illustrates a perspective view of an electrical connector
106. FIG. 3 illustrates a partial top view of the electrical
connector 106 of FIG. 2. FIG. 4 illustrates a cross-sec-
tional view of the electrical connector 106 of FIGs. 2 and
3 taken along line 3-3 of FIG. 3. FIG. 4 illustrates a front
view of the electrical connector 106 of FIG. 2.

[0029] Referringfirstto FIG. 2, the electrical connector
106 includes a main body 202 which contains one or
more electrically conductive mediums 204. In the em-
bodiment of FIG. 2, the main body 202 is an electrical
cable and the electrically conductive mediums 204 in-
clude one or more wires. While a single electrically con-
ductive medium 204 is illustrated in FIG. 2, in practice,
the cable will typically contain multiple electrically con-
ductive mediums. For example, the cable may contain
two or more wires.

[0030] The electrical connector 106 includes an end
piece 206. The end piece 206 is rotatably connected to
the main body 202 at one end of the main body 202. That
is, the end piece 206 is connected to the main body 202
so that it freely rotates about an axis of rotation 210. The
axis of rotation 210 is, in at least some embodiments,
located at a midpoint of the main body 202 where the
main body 202 connects to the end piece 206. That is,
in at least some example embodiments, the end piece
206 rotates about the midpoint of the main body 202.
[0031] To permit the end piece 206 to rotate, the end
piece is provided with a rotating connector 232. The ro-
tating connector 232 connects the end piece 206 to the
main body 202 to permit the end piece 206 to rotate about
the main body 202. Various types of rotating connectors
232 may be used. For example, in at least some embod-
iments, the rotating connector 232 is a modified bearing,
which includes grippers on an interior side for gripping
the main body 202 and which is connected to the end
piece 206 on an exterior side of the rotating connector
232. The rotating connector 232 is also illustrated in the
top view of FIG. 3 and is best illustrated in the cross-
sectional view of FIG. 4.

[0032] As will be discussed in greater detail below with
reference to FIG. 5, the end piece 206 includes one or
more electrical contacts 402a, 402b, 402c, 402d (FIG. 5)
disposed on a first connecting side 208 of the end piece
206. The electrical contacts of the end piece 206 are
electrically connected to respective electrically conduc-
tive mediums 204 (i.e. wires) of the main body 202. For
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example, in the embodiment illustrated, the end piece
206 includes an electrically conductive mediums 236
which electrically connect to the electrically conductive
mediums 204 of the main body 202 and also to the elec-
trical contacts 402a, 402b, 402c, 402d (FIG. 5) of the end
piece 206. In the embodiment illustrated, the electrically
conductive medium 236 connects to a first electrical con-
tact 402a.

[0033] While a single electrically conductive medium
236 is illustrated within the end piece of FIGs. 2 to 4, in
practice, the end piece may contain more than one elec-
trically conductive medium 236. The number of electri-
cally conductive mediums 236 in the end piece 206 typ-
ically corresponds to the number of electrically conduc-
tive mediums 204 in the main body 202 and also the
number of electrical contacts 402a, 402b, 402c, 402d on
the end piece 206.

[0034] It will be appreciated that, if the electrically con-
ductive mediums 204 (i.e. wires) of the main body (i.e.
cable) are rigidly connected to the end piece (i.e. if the
wires of the cable are rigidly connected to the electrically
conductive medium 236 of the end piece 206), then the
rotation of the end piece 206 may be impeded. Accord-
ingly, in at least some embodiments, the electrically con-
ductive mediums 204 of the main body are not rigidly
connected to respective electrically conductive mediums
236 of the end piece 206. Instead, the end piece 206 may
include an interior cavity which contains an electrical con-
tact which wraps around the cavity. For example, in the
embodimentiillustrated, the end piece 206 contains a cy-
lindrical interior 230 which contains one or more circular
electrical contacts 234. The end piece 206 may contain
a separate circular electrical contact 234 for each sepa-
rate electrically conducting medium 204 in the main body.
The circular electrical contact 234 wraps around the cy-
lindrical interior 230, thus defining a circle. That is, the
circular electrical contact 234 is a ring-like contact.
[0035] Each circular electrical contact 234 is rigidly
connected to a corresponding electrically conductive me-
dium 236 in the end piece 206. Each circular electrical
contact 234 is not rigidly connected to a corresponding
electrically conductive medium 204 in the main body 202.
Instead, a portion of the electrically conductive medium
204 in the main body 202 which protrudes from the main
body is biased against arespective circular electrical con-
tact 234. The electrically conductive medium 204 may,
in some embodiments, be self-biased against its respec-
tive circular electrical contact 234. For example, the elec-
trically conductive medium 204 may be a rigid wire which
is bent against the circular electrical contact 234. In other
example embodiments, the electrically conductive medi-
um may be held against the circular electrical contact
234 with a biasing feature (not shown). Thus, the end
piece is permitted to move relative to the electrically con-
ductive medium 204 in the main body, but an electrical
connection is maintained between the circular electrical
contact 234 and the electrically conductive medium 204
ofthe main body since the electrically conductive medium
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204 of the main body is held against a point on the circle
irrespective of the state of rotation of the end piece 206.
[0036] The biasing feature (not shown) may be provid-
ed in a variety of forms. For example, the biasing feature
(not shown) may, in some embodiments, be provided by
a leaf spring which biases the electrically conductive me-
dium 204 of the main body 202 against the circular elec-
trical contact 234.

[0037] In at least some embodiments, the electrical
connector 106 may include a second end piece 220. In
such embodiments, the end piece 206 which was dis-
cussed above may also be referred to as a first end piece
206. The second end piece 220 may be connected to the
main body at an end of the main body which is opposite
to the end where the first end piece 206 was connected.
[0038] The second end piece 220 includes a second
connecting side 222. The second connecting side 222 is
configured to connectto the second complementary elec-
trical connector 110 (FIG. 1) of the second electronic de-
vice 104 (FIG. 1). In the embodiment shown in FIG. 2,
the second end piece 220 is a non-magnetic connector.
The second end piece 220 includes an electrically con-
ductive medium 238 which connects the electrically con-
ductive medium 204 of the main body 202 to electrical
contacts 240 of the second end piece 220. While the
electrically conductive medium 238 of the second end
piece 220 is illustrated using a separate reference nu-
meral from the electrically conductive medium 204 of the
main body 202, in practice, the electrically conductive
medium 238 of the second end piece 220 and the elec-
trically conductive medium 204 of the main body 202 may
be a common element, such as a wire which runs through
the main body 202 and which connects directly to the
electrical contacts 240 of the second end piece 220.
[0039] The electrical contacts 240 extend from a pro-
truding section 242 of the second connecting side 222.
The protruding section 242 is a male connector which
may be received in a corresponding female electrical
connector (i.e. the second complementary electrical con-
nector 110 of FIG. 1) of the second electronic device 104
(FIG. 1). The protruding section 242 friction fits within the
second complementary electrical connector 110 (FIG. 1)
of the second electronic device 104 (FIG. 1). In at least
some embodiments, the second end piece 220 is a micro-
USB connector.

[0040] While FIG.2illustrates an embodimentin which
the electrical connector 106 includes one magnetic type
end piece (i.e. end piece 206) and one non-magnetic
type end piece (i.e. second end piece 220), in other em-
bodiments, the electrical connector 106 may include two
magnetic type end pieces. That is, the second end piece
220 may, in some embodiments be of the type described
in this document with reference to the first end piece 206
and the second complementary electrical connector 110
of the second electronic device 104 may be of the type
described herein with reference to the first complemen-
tary electrical connector 108 of the first electronic device
102.
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[0041] Referring now to FIG. 5, afront view of the elec-
trical connector 106 of FIGs. 2 to 4 is illustrated. More
particularly, the front view illustrates a connecting side
208 of the electrical connector 106. The connecting side
208 includes one or more electrical contacts 402a, 402b,
402c, 402d. In the embodiment illustrated, there are four
electrical contacts - a first electrical contact 402a, a sec-
ond electrical contact 402b, a third electrical contact
402c, and afourth electrical contact 402d. Each electrical
contact 402a, 402b, 402c, 402d of the electrical connec-
tor 106 may be comprised of one or more lines forming
a polygon or circle. In the embodiment illustrated, the
polygon is a rectangle comprised of four lines.

[0042] The size of each of the polygons or circles is
different. For example in the embodiment of FIG. 5, the
second electrical contact402b is larger than the first elec-
trical contact 402a, the third electrical contact 402c is
larger than the second electrical contact 402b, and the
fourth electrical contact 402d is larger that the third elec-
trical contact 402c.

[0043] Each of the electrical contacts 402a, 402b,
402c,402d is of the same geometric shape. For example,
in the embodiment of FIG. 5, each electrical contact is a
rectangle. Each electrical contact 402a, 402b, 402c,
402d has a center point which is located at the axis of
rotation 210 of the end piece 206.

[0044] In some example embodiments, the electrical
contacts 402a, 402b, 402c, 402d may be formed from
shapes or objects which have a rotational symmetry
about the axis of rotation 210 of an order greater than
one. A shape with rotational symmetry is one that ap-
pears the same after a certain degree of rotation. In the
embodiment illustrated in FIG. 5, the rectangular electri-
cal contacts 402a, 402b, 402¢, 402d have a second order
rotational symmetry about the axis of rotation 210. That
is, the electrical contacts 402a, 402b, 402c, 402d appear
the same in two different rotational positions. For exam-
ple, where the end piece 206 is rotated one-hundred and
eighty degrees from the position illustrated in FIG. 5, the
electrical contacts will appear the same as they do in
FIG. 5. Since the rectangular electrical contacts 402a,
402b, 402c, 402d appear the same in two separate ro-
tational positions about the axis of rotation 210, they are
of the second order.

[0045] By using electrical contacts 402a, 402b, 402c,
402d which have a rotational symmetry which is greater
than one, in at least some embodiments, the electrical
connector 106 may connect to the complementary elec-
trical connector 108 in more than one rotational position.
[0046] The connecting side 208 of the end piece 206
of the electrical connector 106 also includes at least one
magnet 404a, 404b, 404c, 404d, 404e disposed on the
connecting side 208 of the end piece 206. At least one
of the magnets 404a, 404b, 404c, 404d or 404e includes
a magnetic pole 404a, 404b, 404c, 404d, 404e which is
located at a position on the connecting side which is offset
from the axis of rotation 210. For example, in the embod-
imentillustrated, a first magnet 404a has afirst pole 406a
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which is offset from the axis of rotation. Similarly, a sec-
ond magnet 404c has a second pole 406b which is offset
from the axis of rotation, a third magnet 404b has a third
pole 406¢ which is offset from the axis of rotation and a
fourth magnet 404d has a fourth pole 406d which is offset
from the axis of rotation.

[0047] As will be explained in greater detail below with
reference to FIG. 6, the magnets 404a, 404b, 404c, 404d
which have a pole 404a, 404b, 404c, 404d which is offset
from the axis of rotation 210 may be used to provide self-
aligning capabilities to the electrical connector 106. The
magnets 404a, 404b, 404c, 404d, 404e may also be used
to fasten the electrical connector 106 to a complementary
electrical connector 108.

[0048] Where the magnets 404a, 404b, 404c, 404d,
404e are used to fasten the electrical connector 106 to
the first complementary electrical connector 108, the
magnets may include a magnet 404e which has a pole
406e which is not offset from the axis of rotation. For
example, in the example illustrated, a fifth magnet 404e
includes a fifth pole 406e which may be located at the
axis of rotation. The fifth pole 406e may be used to fasten
the electrical connector 106 to the first complementary
electrical connector 108.

[0049] Inthe embodiment of FIG. 5, the electrical con-
nector 106 includes five magnets. Four of the magnets
404a, 404b, 404c, 404d are located at a position which
is offset from the axis of rotation 210. The fifth magnet
404e is located at the center of the axis of rotation 210.
In the embodiment illustrated, a first magnet 404a and a
second magnet 404c are located near the shorter sides
of the rectangular electrical contacts 402a, 402b, 402c,
402d. A third magnet 404b and a fourth magnet 404d are
located near the longer sides of the rectangular electrical
contacts 402a, 402b, 402c, 402d. The first magnet 404a
and the second magnet 404c have exposed poles 4063,
406c¢ which are of a first polarity (in the embodiment il-
lustrated, they are magnetic north), and the third magnet
404b and the fourth magnet 404d have exposed poles
406b, 406d which are of a second polarity, which is op-
posite the first polarity (in the embodiment illustrated,
they are magnetic south).

[0050] In other example embodiments, other magnet
layouts may be used. For example, in one example em-
bodiment (not illustrated), the connecting side 208 may
include a single magnet with a pole offset from the axis
of rotation 210.

[0051] Inother example embodiments (notillustrated),
the connecting side 208 may include two magnets with
poles offset from the axis of rotation 210. The two mag-
nets may each have a single exposed pole - afirst magnet
may include a first exposed pole and a second magnet
may contain a second exposed pole. The first exposed
pole may have a polarity which is opposite the polarity
of the second exposed pole. The term exposed pole has
been used to refer to a pole in which the magnetic field
of that pole is exposed to elements which are external to
the connector housing the magnet containing that pole.
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[0052] In at least some embodiments, the connecting
side 208 of the electrical connector 106 may include one
or more aligning features 408. The aligning features pre-
vent the electrical connector from contacting the first
complementary electrical connector 108 in such a way
that electrical contacts 402a, 402b, 402c, 402d on the
electrical connector 106 may contact an electrical contact
502a, 502b, 502c, 502d (FIG. 6) on the first complemen-
tary electrical connector which does not correspond to
that electrical contact402a,402b, 402c,402d on the elec-
trical connector 106.

[0053] The aligning feature 408 may, for example, be
a rectangular protrusion or recess with a center point
which is the same as the center point of the rectangles
which form the electrical contacts 402a, 402b, 402c,
402d. As will be explained below with reference to FIG.
6, the aligning feature 408 of the electrical connector 106
interacts with a corresponding aligning feature 508 of the
complementary electrical connector 108.

[0054] The connecting side 208 of the electrical con-
nector 106 engages a complementary connecting side
510 of the complementary electrical connector 108. The
complementary connecting side 510 of the complemen-
tary electrical connector 108 is a part of the complemen-
tary electrical connector 108 of the first electronic device
102 which may be exposed by the first electronic device
102. Afront view of a complementary electrical connector
108 is illustrated in FIG. 6.

[0055] The complementary connecting side 510 of the
complementary electrical connector 108 includes fea-
tures which align with the features of the connecting side
208 of the electrical connector 106.

[0056] For example, the complementary connecting
side 510 includes complementary electrical contacts
502a, 502b, 502¢, 502d which engage the electrical con-
tacts 402a, 402b, 402c, 402d of the connecting side 208
of the electrical connector 106. That is, when the electri-
cal connector 106 of FIGs. 2 to 5 is connected to the
complementary electrical connector 108 of FIG. 6, the
electrical contacts 402a, 402b, 402c, 402d of the electri-
cal connector 106 contact respective electrical contacts
502a, 502b, 502c, 502d of the complementary electrical
connector 108 thus providing electrical communication
between the contacts. That is, the first electrical contact
402a engages a first complementary electrical contact
502a. Similarly, the second electrical contact 402b en-
gages a second complementary electrical contact 502b,
the third electrical contact 402c engages a third comple-
mentary electrical contact 502c, and the fourth electrical
contact 402d engages a fourth complementary electrical
contact 502d.

[0057] Accordingly, in atleast some embodiments, the
complementary electrical contacts 502a, 502b, 502c,
502d of the complementary electrical connector 108 are
of a size and shape which correspond to the size and
shape of the respective electrical contacts 402a, 402b,
402c, 402d. For example, in at least some embodiments,
each complementary electrical contact 502a, 502b,
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502c, 502d of the complementary electrical connector
108 may be comprised of one or more lines forming a
polygon or circle. In the embodiment illustrated, the pol-
ygon is a rectangle comprised of four lines.

[0058] The size of each of the polygons or circles is
different for each complementary electrical contact 502a,
502b, 502c, 502d. For example in the embodiment of
FIG. 6, the second complementary electrical contact
502b is larger than the first complementary electrical con-
tact 502a, the third complementary electrical contact
502c is larger than the second complementary electrical
contact 502b, and the fourth complementary electrical
contact 502d is larger that the third complementary elec-
trical contact 502c.

[0059] Each of the complementary electrical contacts
502a, 502b, 502c, 502d is of the same geometric shape.
For example, in the embodiment of FIG. 6, each comple-
mentary electrical contact is a rectangle.

[0060] Thecomplementary electrical connector 108 al-
so includes one or more complementary magnets 5043,
504b, 504c, 504d, 504e disposed on the complementary
connecting side 510. The complementary magnets 5043,
504b, 504c, 504d, 504e have complementary poles
506a, 506b, 506¢, 506d, 506¢€ respectively. The comple-
mentary magnets 504a, 504b, 504c, 504d, 504e are dis-
posed on the complementary connecting side 510 so
that, when the electrical connector 106 is connected to
the complementary electrical connector 108, the com-
plementary magnets 504a, 504b, 504c, 504d, 504e each
engage a corresponding magnet 404a, 404b, 404c,
404d, 404e on the electrical connector 106. Thatis, when
the electrical connector 106 is connected to the comple-
mentary electrical connector 108, the complementary
poles 506a, 506b, 506¢, 506d, 506e of the complemen-
tary electrical connector 108 each engage a correspond-
ing pole 406a, 406b, 406¢c, 406d, 406e (which is of the
opposite polarity as the complementary pole 506a, 506b,
506¢, 506d) on the complementary electrical connector
108. Each pole on the electrical connector 106 engages
a corresponding pole on the complementary electrical
connector 108 which is located at the same relative po-
sition, but which has an opposite polarity.

[0061] Since the poles 406a, 406b, 406c, 406d of the
electrical connector 106 are offset from the axis of rota-
tion 210, an external magnetic field (which is produced
by the magnets on the complementary electrical connec-
tor 108 on the first electronic device 102) may be applied
to the poles 406a, 406b, 406¢, 406d to cause the end
piece 206 to rotate about the axis of rotation 210. Thus,
the magnets may be used to self-align the electrical con-
nector 106 with the first complementary electrical con-
nector 108.

[0062] The magnets404a,404b,404c,404d,404eand
corresponding complementary magnets 504a, 504b,
504c, 504d, 504e may also be used to connect the elec-
trical connector 106 to the first complementary electrical
connector 108. That is, a magnetic attraction force pro-
duced as a result of the magnetic fields of the magnets
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404a, 404b, 404c, 404d, 404e and complementary mag-
nets 504a, 504b, 504c, 504d, 504e on the first comple-
mentary electrical connector 108 may be used to fasten
the electrical connector 106 to the first complementary
electrical connector 108.

[0063] By usingmagnetsinstead of a traditional friction
fit electrical connector, the connecting side 208 of the
end piece 206 may be flat, or substantially flat across its
surface. The aligning feature 908 may, for example, be
a circular protrusion or recess with a center point which
is the same as the center point of the concentric circles
which form the electrical contacts 902a, 902b, 902c,
902d. As will be explained below with reference to FIG.
11, the aligning feature 908 of the electrical connector
106 interacts with a corresponding aligning feature 1008
of the complementary electrical connector 108.

[0064] In at least some embodiments, the connecting
side 208 of the electrical connector 106 is flat across its
surface, with the exception of the portion of the surface
which includes an aligning feature 408. The portion of
the surface which includes an aligning feature 408 may
be raised or lowered relative to the other portions of the
surface.

[0065] That is, the end piece may not include a pro-
truding male connector or a recessed female connector.
Similarly, the complementary connecting side 510 of the
complementary electrical connector may also be flat or
substantially flat across its surface. The use of flat con-
necting sides may reduce the buildup of dust and other
debris.

[0066] The use of a magnetic connection instead of a
friction fit connection may protect electrical equipment,
such as the electrical connector 106 from damage. When
traditional connectors are connected, a force must be
applied in a single direction in order to remove a male
connector from a female connector. That is, the force
must be applied directly away from the female connector.
When aforce is applied in another direction (for example,
if a user accidentally impacts the connector) the connec-
tor may be damaged. By using a magnetic connector,
the electrical connector 106 may be removed from a com-
plementary electrical connector 108, even if the force is
not applied directly away from the complementary con-
nector.

[0067] The complementary electrical connector 108
may also include one or more aligning features 508 which
correspond to the aligning features 408 of the electrical
connector 106. The aligning features prevent each of the
electrical contacts 502a, 502b, 502c, 502d on the com-
plementary electrical connector 108 from contacting a
non-corresponding electrical contact 402a, 402b, 402c,
402d on the electrical connector 106. Thatis, the aligning
features fervent the electrical connector 106 from con-
tacting the first complementary electrical connector 108
in such a way that an electrical contact 402a, 402b, 402c,
402d onthe electrical connector 106 may contact an elec-
trical contact 502a, 502b, 502c¢, 502d (FIG. 6) on the first
complementary electrical connector which does not cor-
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respond to that electrical contact 402a, 402b, 402c, 402d
on the electrical connector 106. The aligning feature 508
may, for example, be a rectangular protrusion or recess
with a center point which is the same as the center point
of the rectangles which form the electrical contacts 402a,
402b, 402c, 402d. The aligning feature 408 of the elec-
trical connector 106 interacts with a corresponding align-
ing feature 508 of the complementary electrical connec-
tor 108.0ther aligning features are also possible.
[0068] Forexample the aligning features 408, 508 may
allow the first electrical contact 402a on the electrical
connector 106 to contact the first complementary elec-
trical contact 502a on the complementary electrical con-
nector 108, while preventing it from contacting the sec-
ond complementary electrical contact 502b, the third
complementary electrical contact 502c, and/or the fourth
complementary electrical contact 502d. Similarly, the
aligning features 408, 508 may allow the second electri-
cal contact 402b on the electrical connector 106 to con-
tact the second complementary electrical contact 502b
on the complementary electrical connector, while pre-
venting it from contacting the first complementary elec-
trical contact 502a, the third complementary electrical
contact 502c and/or the fourth complementary electrical
contact 502d. Similarly, the aligning features 408, 508
may allow the third electrical contact 402¢ on the electri-
cal connector 106 to contact the third complementary
electrical contact 502c on the complementary electrical
connector, while preventing it from contacting the first
complementary electrical contact 502a, the second com-
plementary electrical contact 502b and/or the fourth com-
plementary electrical contact 502d. Similarly, the aligning
features 408, 508 may allow the fourth electrical contact
402d on the electrical connector 106 to contact the fourth
complementary electrical contact 502d on the comple-
mentary electrical connector, while preventing it from
contacting the first complementary electrical contact
502a, the second complementary electrical contact 502b
and/or the third complementary electrical contact 502c.
[0069] Insome embodiments (not shown), the aligning
features 408 (FIG. 5), 508 (FIG. 6) may not be included
on the electrical connector 106 and complementary elec-
trical connector 108. Instead, in at least some embodi-
ments, alignment may be provided by the magnetic fea-
tures of the connectors 106, 108 alone.

[0070] In atleast some embodiments, in order to pro-
vide a form factor which is similar to the form factor of
standard Type A universal serial bus (USB) connectors,
the connecting side 208 and the complementary con-
necting side 510 are rectangular and have a rectangular
perimeter or substantially rectangular perimeter. In at
least some embodiments, the connecting side 208 and
complementary connecting side 510 are of a size which
corresponds to the size of a type A universal serial bus
connector.

[0071] Insome applications, it may be desirable to use
the electrical connector 106 described herein with a first
electronic device 102 which may not have an integrated
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complementary electrical connector 108 of the type de-
scribed above with reference to FIG. 6. Such electronic
devices may, however, have other electrical connectors
included therein. For example, as discussed above, non-
magnetic connectors, such as USB ports, are often in-
cluded in computers. Accordingly, in at least some em-
bodiments, an electrical connection retrofit device may
be used to convert a non-magnetic electrical connector
into a magnetic electrical connector which is capable of
receiving a magnetic electrical connector 106 of the type
described herein.

[0072] An overview having been provided, reference
will now be made to FIG. 7 which illustrates an operating
environment 600 according to example embodiments of
the present disclosure. The operating environment 600
includes a first electronic device 102 and a second elec-
tronic device 104. In the embodiment of FIG. 7, the first
electronic device 102 does not include a magnetic elec-
trical connector of a type which is capable of connecting
directly to a magnetic electrical connector 106. Instead,
the first electronic device 102 includes a non-magnetic
port 608. The non-magnetic port may, for example, be a
USB port.

[0073] An electrical connection retrofit device 602 is
used to allow the first electronic device 102 to connect
to the electrical connector 106.

[0074] The electrical connection retrofit device 602 in-
cludes a non-magnetic electrical connecting end 604
which is configured to be inserted into the non-magnetic
port 608 and a magnetic electrical connecting end 606
which is configured to connect to the magnetic electrical
connector 106 at the connecting side 208.

[0075] Referring now to FIG. 8, a perspective view of
the electrical connection retrofit device 602 of FIG. 7 is
illustrated. The electrical connection retrofit device 602
includes the non-magnetic electrical connecting end 604
and the magnetic electrical connecting end 606. The non-
magnetic electrical connecting end 604 is, in the embod-
iment illustrated, a USB connector which is configured
forinsertion into a USB port. The non-magnetic electrical
connecting end 604 includes one or more electrical con-
tacts 704a, 704b, 704c, 704d which are configured to
contact corresponding electrical contacts in the non-
magnetic port 608 (FIG. 7) when the non-magnetic elec-
trical connecting end 604 is inserted into the non-mag-
netic port 608 (FIG. 7). That is, the electrical contacts
704a, 704b, 704c, 704d of the non-magnetic electrical
connecting end 604 are configured for engaging comple-
mentary electrical contacts on a complementary non-
magnetic connector (such as the non-magnetic port 608).
[0076] The magnetic electrical connecting end 606
acts as the first complementary electrical connector 108
described above and includes features described above
with reference to the complementary electrical connector
108 of FIG. 6. More particularly, the magnetic electrical
connecting end 606 includes one or more contacts 502a,
502b, 502c, 502d (FIG. 6) for engaging corresponding
electrical contacts 402a, 402b, 402c, 402d (FIG. 5) on
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the magnetic electrical connector 106. The layout of the
complementary electrical contacts 502a, 502b, 502c,
502d is described in greater detail above with reference
to FIG. 6.

[0077] The electrical connection retrofit device 602 al-
so includes one or more electrically conductive mediums
(not shown) which internally connect electrical contacts
704a, 704b, 704c, 704d on the non-magnetic electrical
connecting end 604 to corresponding electrical contacts
402a, 402b, 402c, 402d on the magnetic electrical con-
necting end 606.

[0078] The magnetic electrical connecting end 606 al-
so includes one or more magnets 504a, 504b, 504c,
504d, 504¢ (FIG. 6) for engaging corresponding magnets
404a, 404b, 404c, 404d, 404e (FIG. 5) on the magnetic
electrical connector 106. The layout of the magnets 504a,
504b, 504c, 504d, 504e is described in greater detail
above with reference to FIG. 6.

[0079] Since USB ports are often located in close prox-
imity to other USB ports on electronic devices 102, 104,
in at least some embodiments, the electrical connection
retrofit device 602 is sized so that it does not interfere
with adjacent USB ports. Accordingly, in at least some
embodiments, the electrical connection retrofit device
602 has a rectangular cross section which is of a size of
typical USB connectors.

[0080] While the embodiments described above have
generally described embodiments in which the end piece
206 of the electrical connector 106 is rotatably connected
to a main body, in other embodiments, such rotating fea-
tures may, instead, be provided on the complementary
electrical connector 108 of an electronic device 102, 104
or an electrical connection retrofit device 602. That is, in
some embodiments (not shown), the complementary
electrical connector 108 may include a complementary
connecting side 510 which rotates about a main body. In
such embodiments, the electrical connector 106 may not
have a rotating end piece 206.

[0081] Referring now to FIG. 9, an electrical connector
106 in accordance with further embodiments of the
present application is illustrated. The electrical connector
106 may be used in operating environments of the type
described above with reference to FIGs. 1 and/or 7.
[0082] The electrical connector 106 includes afirstend
piece 206 which is connected to one end of a main body
202. Another end of the main body 202 is connected to
a second end piece 220. The second end piece 220 may,
in some embodiments (such as the embodiment illustrat-
ed), be a non-magnetic connector of the type described
above with reference to FIG. 2. In other embodiments,
the second end piece 220 may be a magnetic connector
of the type described throughout this document.

[0083] In at least some embodiments, the end piece
206 may be non-rotatable relative to the main body 202.
That is, the end piece 206 may be rigidly connected to
the main body 202. As will be explained below with ref-
erencetoFIGs. 10and 11, in atleast some embodiments,
alignment of the electrical connector 106 with a comple-
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mentary electrical connector may be provided through
the use of electrical contacts which are in the form of
concentric rings, and a magnet which is located at the
centre of the concentric rings.

[0084] Referring first to FIG. 10, a front view of the
electrical connector 106 of FIG. 9 is illustrated. More par-
ticularly, a front view of a connecting side 208 of the elec-
trical connector is illustrated. The connecting side 208 of
the electrical connector 106 includes one or more elec-
trical contacts 902a, 902b, 902c, 902d. The electrical
contacts 902a, 902b, 902c, 902d are concentric circles.
That is, the electrical contacts 902a, 902b, 902c, 902d
are concentric circular lines. Each circle has a different
size, but has the same center point.

[0085] The connecting side 208 of the electrical con-
nector 106 also includes a circular magnet 904. The cir-
cular magnet 904 has a center point which is the center
point of the concentric circles which form the electrical
contacts 902a, 902b, 902c, 902d.

[0086] As discussed above with reference to FIG. 5,
in at least some embodiments, the connecting side 208
includes one or more aligning features 908. The aligning
features prevent the electrical connector 106 from con-
tacting the first complementary electrical connector 108
in such a way that the electrical contacts 902a, 902b,
902c, 902d on the electrical connector 106 may contact
a complementary electrical contact 1002a, 1002b,
1002c, 1002d (FIG. 11) on the first complementary elec-
trical connector which does not correspond to that elec-
trical contact 902a, 902b, 902c, 902d on the electrical
connector 106. The aligning feature 908 may, for exam-
ple, be a circular protrusion or recess with a center point
which is the same as the center point of the concentric
circles which form the electrical contacts 902a, 902b,
902c, 902d. As will be explained below with reference to
FIG. 11, the aligning feature 908 of the electrical connec-
tor 106 interacts with a corresponding aligning feature
1008 of the complementary electrical connector 108.
[0087] The connecting side 208 is, in at least some
example embodiments, flat or substantially flat across its
surface.

[0088] Referring now to FIG. 11, a front view of a com-
plementary connecting side 510 of a complementary
electrical connector 108 for use with the electrical con-
nector 106 of FIG. 10 is illustrated. The connecting side
208 of the electrical connector 106 of FIG. 10 engages
the complementary connecting side 510 of the comple-
mentary electrical connector 108 illustrated in FIG. 11.
[0089] The complementary connecting side 510 of the
complementary electrical connector 108 includes fea-
tures which align with the features of the connecting side
208 of the electrical connector 106.

[0090] For example, the complementary connecting
side 510 includes complementary electrical contacts
1002a, 1002b, 1002c, 1002d which engage the electrical
contacts 902a, 902b, 902¢, 902d of the connecting side
208 of the electrical connector 106. That is, when the
electrical connector 106 of FIG. 10 is connected to the
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complementary electrical connector 108 of FIG. 11, the
electrical contacts 902a, 902b, 902c¢, 902d of the electri-
cal connector 106 contact respective complementary
electrical contacts 1002a, 1002b, 1002¢, 1002d of the
complementary electrical connector 108 thus providing
electrical communication between the contacts. That is,
the first electrical contact 902a engages the first comple-
mentary electrical contact 1002a. Similarly, the second
electrical contact 902b engages the second complemen-
tary electrical contact 1002b, the third electrical contact
902c engages the third complementary electrical contact
1002c, and the fourth electrical contact 902d engages
the fourth complementary electrical contact 1002d.
[0091] Accordingly, the complementary electrical con-
tacts 1002a, 1002b, 1002c, 1002d of the complementary
electrical connector 108 are of a size and shape which
corresponds to the size and shape of the respective elec-
trical contacts 902a, 902b, 902c, 902d. More particularly,
the complementary electrical contacts 1002a, 1002b,
1002c, 1002d are formed of concentric circles. The size
of each of the circles for each of the complementary elec-
trical contacts 1002a, 1002b, 1002c, 1002d is different,
but the circles share a common center point.

[0092] Inatleastsome embodiments, the complemen-
tary connecting side 510 of the complementary electrical
connector 108 also includes a circular complementary
magnet 1004. The circular complementary magnet 1004
has a center point which is the center point of the con-
centric circles which form the complementary electrical
contacts 1002a, 1002b, 1002c, 1002d. The polarity of
the pole of the complementary magnet 1004 which is
exposed on the complementary connecting side 510 of
the complementary electrical connector 108 is opposite
to the polarity of the pole of the magnet 904 which is
exposed on the connecting side 208 of the electrical con-
nector 106. Thus, the complementary magnet 1004 and
the magnet 904 experience a magnetic attractive force
which causes the electrical connector 106 to be held
against the complementary electrical connector 108.
More particularly, the magnets 904, 1004 serve to hold
electrical connector 106 in a position in which the elec-
trical contacts 902a, 902b, 902c, 902d on the electrical
connector 106 each contact a respective complementary
electrical contact 1002a, 1002b, 1002¢, 1002d on the
complementary electrical connector 108 to provide elec-
tronic communication between the respective electrical
contacts.

[0093] As discussed above, in at least some embodi-
ments, the complementary connecting side 510 of the
complementary electrical connector 108 includes one or
more aligning features 1008 which interact with corre-
sponding aligning features 908 of the electrical connector
106. The aligning features 908, 1008 prevent the electri-
cal connector from contacting the first complementary
electrical connector 108 in such a way that electrical con-
tacts 902a, 902b, 902c, 902d on the electrical connector
106 may contact a complementary electrical contact
1002a, 1002b, 1002c, 1002d (FIG. 11) on the first com-
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plementary electrical connector which does not corre-
spond to that electrical contact 902a, 902b, 902c, 902d
onthe electrical connector 106. The aligning feature 1008
may, for example, be a circular protrusion or recess with
a center point which is the same as the center point of
the concentric circles which form the complementary
electrical contacts 1002a, 1002b, 1002c, 1002d. The cir-
cular protrusion or recess may be received or may re-
ceive the aligning feature 908 of the electrical connector
106 only when the electrical connector 106 is properly
aligned with the complementary electrical connector 108.
[0094] The complementary connecting side 510 of the
complementary electrical connector 108 is flat or sub-
stantially flat across its surface.

[0095] The magnets 404a, 404b, 404c, 404d, 404e
(FIG. 5), 504a, 504b, 504c, 504d, 504e (FIG. 5), 904
(FIG. 10) and 1004 (FIG. 11) described above may, in
some embodiments, be permanent magnets such as, for
example, rare earth magnets. In at least some embodi-
ments, one or more of the magnets 404a, 404b, 404c,
404d, 404e (FIG. 5), 504a, 504b, 504c, 504d, 504¢e (FIG.
6), 904 (FIG. 10) and 1004 (FIG. 11) described above
may be electro-magnets.

[0096] While the main body 202 of the electrical con-
nectors described above has, generally, been illustrated
as a cable which connects a first end piece 206 to a sec-
ond end piece 220, in other embodiments, the main body
may take other forms. For example in at least some em-
bodiments, the main body is an electronic device, such
as, for example, a flash memory device.

[0097] In accordance with some example embodi-
ments of the present disclosure, there is provided an ap-
paratus for establishing an electrical connection. The ap-
paratus includes afirst connector, which may be the elec-
trical connector 106. The apparatus also includes a sec-
ond connector, which may be the complementary elec-
trical connector 108 described above.

[0098] In accordance with some example embodi-
ments of the present disclosure, there is also provided
an electronic device which includes an electrical connec-
tor. The electrical connector of the electronic device may,
for example, be the electrical connector 106 described
above or the complementary electrical connector 108 de-
scribed above.

[0099] The example embodiments of the present dis-
closure described above are intended to be examples
only. Those of skill in the art may effect alterations, mod-
ifications and variations to the particular embodiments
without departing from the intended scope of the present
disclosure. In particular, features from one or more of the
above-described embodiments may be selected to cre-
ate alternate embodiments comprised of a sub-combi-
nation of features which may not be explicitly described
above. In addition, features from one or more of the
above-described embodiments may be selected and
combined to create alternate embodiments comprised of
a combination of features which may not be explicitly
described above. Features suitable for such combina-
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tions and sub-combinations would be readily apparent
to persons skilled in the art upon review of the present
disclosure as a whole. The subject matter described
herein and in the recited claims intends to cover and em-
brace all suitable changes in technology.

Claims

1. An electrical connector (106) for connecting to a
complementary electrical connector (108), the elec-
trical connector (106) comprising:

a main body (202) containing one or more elec-
trically conducting mediums (204); and

an end piece (206) rotatably connected to the
main body (202) at one end of the main body,
the end piece (206) having a connecting side
(208) for engaging the complementary electrical
connector (108), the end piece (106) being ro-
tatable about an axis of rotation (210), the con-
necting side comprising:

one or more electrical contacts (402a, 402b,
402c, 402d) for engaging complementary
electrical contacts (502a, 502b, 502c, 502d)
on the complementary electrical connector
(108), each electrical contact (402a, 402b,
402c, 402d) of the electrical connector (108)
being electrically connected to one of the
electrically conducting mediums (204) of
the main body; and

a magnet (404a, 404b, 404c, 404d) dis-
posed on the connecting side (208) of the
end piece for engaging a complementary
magnet (504a, 504b, 504c, 504d) on the
complementary electrical connector (108),
the magnet (404a, 404b, 404c, 404d) on the
connecting side (108) having at least one
pole (406a, 406b, 406¢c, 406d) which is lo-
cated at a position on the connecting side
(108) which is offset from the axis of rotation
(210).

2. The electrical connector of claim 1, further compris-
ing a second magnet disposed on the connecting
side of the end piece for engaging a second com-
plementary magnet on the complementary electrical
connector, the second magnet having at least one
pole which is located at a position on the connecting
side which is offset from the axis of rotation.

3. The electrical connector (106) of any one of claims
1 to 2, wherein the connecting side is substantially
flat.

4. The electrical connector (106) of any one of claims
1 to 3, wherein the electrical connector (106) is con-
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10.

11.

12.

13.

figured for attaching to the complementary electrical
connector (108) using a magnetic field provided, at
leastin part, by the magnet (404a, 404b, 404c, 404d)
disposed on the connecting side and the comple-
mentary magnet (504a, 504b, 504c, 504d) on the
complementary electrical connector (108).

The electrical connector (106) of any one of claims
1 to 4, wherein the connecting side (208) is substan-
tially rectangular.

The electrical connector (106) of claim 5, wherein
the connecting side (208) is of a size that corre-
sponds to a size of a type A universal serial bus con-
nector.

The electrical connector (106) of any one of claims
1 to 6, wherein the connecting side (208) comprises
two or more electrical contacts (402a, 402b, 402c,
402d), and wherein the two or more electrical con-
tacts (402a, 402b, 402c, 402d) are each comprised
of one or more lines forming a polygon or circle, the
polygon or circle having a center point defined by
the axis of rotation (210).

The electrical connector (106) of claim 7, wherein
the electrical contacts (402a, 402b, 402c, 402d) are
each comprised of four lines forming a rectangle.

The electrical connector (106) of any one of claims
1 to 8, wherein the connecting side (208) comprises
two or more electrical contacts (402a, 402b, 402c,
402d) and wherein the two or more electrical con-
tacts (402a, 402b, 402c, 402d) are comprised of two
or more concentric circles having a center point de-
fined by the axis of rotation (210).

The electrical connector (106) of any one of claims
1 to 9, further comprising: a second end piece (220)
connected to the main body (202) at an end of the
main body (202), the second end piece (220) having
a second connecting side (510) for engaging a sec-
ond complementary electrical connector (110).

The electrical connector (106) of any one of claims
1 to 10, wherein the end piece defines a cylindrical
interior (230) having at least one circular electrical
contact (234) for contacting one of the electrically
conducting mediums (204).

An electronic device (102) comprising:

The electrical connector of any one of claims 1
to 11.

An electrical connection retrofit device (602) com-
prising:
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a magnetic electrical connecting end (604), the
magnetic electrical connecting end (606) com-
prising one or more electrical contacts (504a,
504b, 504c, 504d) for engaging corresponding
electrical contacts (402a, 402b, 402c, 402d) on
the electrical connector (106) of any one of
claims 1 to 11 and a magnet (504a, 504b, 504c,
504d, 504€) for engaging a corresponding mag-
net on a magnetic electrical connector (106) of
any one of claims 1 to 11;

a non-magnetic electrical connecting end (604),
the non magnetic electrical connecting end
(604) comprising one or more electrical contacts
(704a, 704b, 704c, 704d) for engaging one or
more corresponding electrical contacts on a
complementary non-magnetic electrical con-
nector; and

an electrically conductive medium connecting
the electrical contacts on the magnetic electrical
connecting end to corresponding electrical con-
tacts on the non-magnetic electrical connecting
end.

14. The electrical connection retrofit device of claim 13,

wherein the non-magnetic electrical connecting end
is a universal serial bus connector.

Amended claims in accordance with Rule 137(2)
EPC.

1. An electrical connector (106) for connecting to a
complementary electrical connector (108), the elec-
trical connector (106) comprising:

a main body (202) containing one or more elec-
trically conducting mediums (204); and

an end piece (206) rotatably connected to the
main body (202) at one end of the main body,
the end piece (206) having a connecting side
(208) for engaging the complementary electrical
connector (108), the end piece (206) being ro-
tatable about an axis of rotation (210), the con-
necting side comprising:

one or more electrical contacts (402a, 402b,
402c, 402d) for engaging complementary elec-
trical contacts (502a, 502b, 502¢, 502d) on the
complementary electrical connector (108), each
electrical contact (402a, 402b, 402c, 402d) of
the electrical connector (108) being electrically
connected to one of the electrically conducting
mediums (204) of the main body; and
amagnet (404a, 404b, 404c, 404d) disposed on
the connecting side (208) of the end piece for
engaging a complementary magnet (504a,
504b, 504c, 504d) on the complementary elec-
trical connector (108), the magnet (404a, 404b,
404c, 404d) on the connecting side (108) having
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atleast one pole (406a, 406b, 406¢, 406d) which
is located at a position on the connecting side
(108) which is offset from the axis of rotation
(210), the magnet (404a, 404b, 404c, 404d) pro-
ducing a magnetic field which permits an exter-
nal magnetic field to cause the end piece (206)
to rotate about the axis of rotation (210) to self-
align the electrical connector (106) with the com-
plementary electrical connector (108).

2. The electrical connector of claim 1, further com-
prising a second magnet disposed on the connecting
side of the end piece for engaging a second com-
plementary magnet on the complementary electrical
connector, the second magnet having at least one
pole which is located at a position on the connecting
side which is offset from the axis of rotation.

3. The electrical connector (106) of any one of claims
1 to 2, wherein the connecting side is substantially
flat.

4. The electrical connector (106) of any one of claims
1 to 3, wherein the electrical connector (106) is con-
figured for attaching to the complementary electrical
connector (108) using a magnetic field provided, at
leastin part, by the magnet (404a, 404b, 404c, 404d)
disposed on the connecting side and the comple-
mentary magnet (504a, 504b, 504c, 504d) on the
complementary electrical connector (108).

5. The electrical connector (106) of any one of claims
1 to 4, wherein the connecting side (208) is substan-
tially rectangular.

6. The electrical connector (106) of claim 5, wherein
the connecting side (208) is of a size that corre-
sponds to a size of a type A universal serial bus con-
nector.

7. The electrical connector (106) of any one of claims
1 to 6, wherein the connecting side (208) comprises
two or more electrical contacts (402a, 402b, 402c,
402d), and wherein the two or more electrical con-
tacts (402a, 402b, 402c, 402d) are each comprised
of one or more lines forming a polygon or circle, the
polygon or circle having a center point defined by
the axis of rotation (210).

8. The electrical connector (106) of claim 7, wherein
the electrical contacts (402a, 402b, 402c, 402d) are
each comprised of four lines forming a rectangle.

9. The electrical connector (106) of any one of claims
1 to 8, wherein the connecting side (208) comprises
two or more electrical contacts (402a, 402b, 402c,
402d) and wherein the two or more electrical con-
tacts (402a, 402b, 402c¢, 402d) are comprised of two
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or more concentric circles having a center point de-
fined by the axis of rotation (210).

10. The electrical connector (106) of any one of
claims 1to 9, further comprising: a second end piece
(220) connected to the main body (202) at an end of
the main body (202), the second end piece (220)
having a second connecting side (510) for engaging
a second complementary electrical connector (110).

11. The electrical connector (106) of any one of
claims 1 to 10, wherein the end piece defines a cy-
lindrical interior (230) having at least one circular
electrical contact (234) for contacting one of the elec-
trically conducting mediums (204).

12. An electronic device (102) comprising:

The electrical connector of any one of claims 1
to 11.

13. An electrical connection retrofit device (602)
comprising:

a magnetic electrical connecting end (606), the
magnetic electrical connecting end (606) com-
prising one or more electrical contacts (504a,
504b, 504c, 504d) for engaging corresponding
electrical contacts (402a, 402b, 402c, 402d) on
the electrical connector (106) of any one of
claims 1 to 11 and a magnet (504a, 504b, 504c,
504d, 504€) for engaging a corresponding mag-
net on a magnetic electrical connector (106) of
any one of claims 1 to 11;

a non-magnetic electrical connecting end (604),
the non magnetic electrical connecting end
(604) comprising one or more electrical contacts
(704a, 704b, 704c, 704d) for engaging one or
more corresponding electrical contacts on a
complementary non-magnetic electrical con-
nector; and

an electrically conductive medium connecting
the electrical contacts on the magnetic electrical
connecting end to corresponding electrical con-
tacts on the non-magnetic electrical connecting
end.

14. The electrical connection retrofit device of claim
13, wherein the non-magnetic electrical connecting
end is a universal serial bus connector.
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