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(54) ELECTRICAL OUTLET APPARATUS AND METHOD OF OPERATION

(57)  There is provided an electrical outlet apparatus
(200) comprising a first slot arrangement (220a) for re-
ceiving pins of a first electrical plug and at least one sec-
ond slot arrangement (220b) for receiving pins of a sec-
ond electrical plug. The electrical outlet apparatus (200)
comprises a cover arrangement. The cover arrangement
is configurable between a first configuration in which the

220f

Fig. 2

first slot arrangement (220a) is exposed to receive the
pins of an electrical plug and the second slot arrangement
(220b) is not exposed to receive pins of an electrical plug
and atleast one second configuration in which the second
slot arrangement (220b) is exposed to receive the pins
of an electrical plug and the first slot arrangement (220a)
is not exposed to receive pins of an electrical plug.
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Description
Technical Field

[0001] The present disclosure relates to an electrical
outlet apparatus for receiving an electrical plug and a
method of operating an electrical outlet apparatus.

Background

[0002] Electrical outlets allow electrical equipment to
be connected, via a power plug, to a primary, or mains,
power supply. The voltage and frequency of the mains
power supply differs across countries and regions. In ad-
dition, safety requirements for plug design, to avoid elec-
tric shocks and fires, vary from country to country. Con-
sequently, electrical plugs and socket outlets differ in volt-
age and current rating as well as the shape, size and
type of connectors. Approximately 20 types of sockets
and connectors are in common use around the world.

Summary

[0003] According to a first aspect disclosed herein,
there is provided an electrical outlet apparatus compris-
ing a first slot arrangement for receiving pins of a first
electrical plug, at least one second slot arrangement for
receiving pins of a second electrical plug and a cover
arrangement that is configurable between a first config-
uration in which the first slot arrangement is exposed to
receive the pins of an electrical plug and the second slot
arrangement is not exposed to receive pins of an elec-
trical plug, and at least one second configuration in which
the second slot arrangement is exposed to receive the
pins of an electrical plug and the first slot arrangement
is not exposed to receive pins of an electrical plug.
[0004] The electrical outlet apparatus may comprise a
controller in communication with an actuator, the control-
ler being configured to send control signals to the actuator
to cause the cover arrangement to change between the
first configuration and the at least one second configu-
ration.

[0005] The actuator may be a servomotor.

[0006] The electrical outlet apparatus may comprise a
sensor, wherein the controller is in communication with
the sensor, the sensor being arranged to sense an elec-
trical plug and provide electrical plug identity information
to the controller.

[0007] The controller may be configured to determine
which of the first slot arrangement and the at least one
second slot arrangement to expose based on the elec-
trical plug identity information.

[0008] The sensor may comprise a camera.

[0009] The controller may be configured to determine
which of the first slot arrangement and the at least one
second slot arrangement to expose based on data re-
ceived from a remote server.

[0010] The electrical outlet apparatus may comprise a
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voltage converter, wherein the controller is in communi-
cation with the voltage converter and configured to send
control signals to the voltage converter to cause the volt-
age converter to change voltage type.

[0011] The cover arrangement may be configurable to
a third configuration in which no arrangement of slots is
exposed.

[0012] The cover arrangement may comprise a mov-
able cover. The movable cover may comprises an aper-
ture. The cover arrangement may comprise a plurality of
covers, each cover associated with a respective one of
the slot arrangements.

[0013] According to a second aspect disclosed herein
there is provided a method of operating an electrical out-
let apparatus comprising determining which of a first slot
arrangement for receiving pins of a first electrical plug
and at least one second slot arrangement for receiving
pins of a second electrical plug to expose to receive pins
of an electrical plug and configuring a cover arrangement
to a configuration in which the determined slot arrange-
ment is exposed to receive pins of the corresponding
electrical plug.

[0014] The method may comprise sending control sig-
nals from a controller to an actuator to configure the cover
arrangement to the configuration in which the determined
slot arrangement is exposed to receive pins of the cor-
responding electrical plug.

[0015] The method maycomprise sensing an electrical
plug at a sensor and providing plug identity information
from the sensor to the controller for use in determining
which the first slot arrangement and the second slot ar-
rangement to expose.

[0016] The method may comprise providing the plug
identity information to a remote sensor and, in response,
receiving an indication ofthe plugidentity from the remote
sensor.

[0017] The method may comprise determiningthe volt-
age required for an electrical plug and providing control
signals to a voltage converter to cause the voltage con-
verter to convert mains voltage to the determined voltage.

Brief Description of the Drawings

[0018] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1a shows a schematic front view of an exam-
ple electrical outlet;

Figure 1b shows a schematic front view of an alter-
native example electrical outlet;

Figure 2 shows a schematic front view of an uncov-
ered electrical outlet apparatus according to an ex-
ample;



3 EP 3 493 332 A1 4

Figure 3 shows a schematic front view of an electrical
outlet apparatus with a cover according to one ex-
ample;

Figure 4 shows a schematic view of an electrical out-
let control system according to an example.

Detailed Description

[0019] Figure 1a shows a schematic front view of an
electrical outlet 100a used according to UK standards.
The electrical outlet 100a includes a cover plate 120 hav-
ing slots 110 arranged therein to receive the pins of a
corresponding electrical plug (not shown). The electrical
outlet 100a shown in Figure 1a comprises three rectan-
gular slots 110 arranged at three points of a triangle.
[0020] Figure 1b shows an electrical outlet 100b used
according to certain European standards. The cover
plate 120 of the electrical outlet 100b shown in Figure 1b
comprises a recessed portion 130 for receiving the body
of a corresponding electrical plug. The slot arrangement
of the electrical outlet 100b comprises two circular slots
110 arranged in a line for receiving the pins of a corre-
sponding electrical plug.

[0021] The slots 110 such as those shown in Figures
1a and 1b provide access to electrical contacts which are
connected to the mains power supply. When a corre-
sponding electrical plug is inserted into the electrical out-
let, the pins of the plug make an electrical connection
with the contacts. The plug is then able to supply power
to an electronic device to which it is attached.

[0022] Although two electrical outlet designs are
shown in Figure 1a and Figure Ib, many other electrical
outlets are in common use. The slot arrangements on
electrical outlets may comprise circular, rectangular or
otherwise shaped slots. The slots may be arranged per-
pendicular, parallel or at an angle to one other. The slots
may be arranged in a straight vertical or horizontal line
relative to the cover plate, in rows on the cover plate or
otherwise. Cover plates 120 of a socket outlet may com-
prise a recessed portion 130 for receiving the body of a
plug as shown in Figure 1b, or may be substantially flat,
as showninFigure 1a. The cover plate 120 of an electrical
outlet may comprise plastic, metal or any other suitable
material

[0023] Inadditiontothe different arrangements of slots
provided in different electrical outlets, different electrical
outlets operate using different voltages and frequencies,
depending on the AC mains voltage and frequency in the
country the outlet is designed to be used in. As a result,
even if a plug can be made to fit an electrical outlet, the
frequency and/or voltage of the power supplied by the
electrical outlet may not be suitable for the device to
which the electrical plug is attached.

[0024] In effect, an electronic device including a plug
made to the standards of one country cannot be used in
another country without either replacing the plug (if the
device supports the correct voltage and or frequency) or
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using an adapter. This diversification is not only an in-
convenience but introduces costs and waste.

[0025] Figure 2 shows an electrical outlet 200 accord-
ing to one example. The socket outlet includes a camera
210 and six slot arrangements 220a-f arranged on a first
plate 230. Each slot arrangement 220a-f is designed for
use according to a different standard, and thus has dif-
ferently shaped slots arranged in differing patterns. Al-
though six slot arrangements are shown in the example
electrical outlet 200, an electrical outlet according to em-
bodiments may comprise two or more slotarrangements.
The slot arrangements may comprise slot arrangements
according to any suitable standard.

[0026] Same socketinputs, for example ground socket
inputs, can be connected to each other internally on the
electrical outlet 200.

[0027] The electrical outlet includes a cover arrange-
ment that is configurable between a first configuration in
which a first slot arrangement is exposed to receive the
pins of an electrical plug and the second slot arrangement
is not exposed to receive pins of an electrical plug, and
at least one second configuration in which a second slot
arrangement is exposed to receive the pins of an elec-
trical plug and the first slot arrangement is not exposed
to receive pins of an electrical plug.

[0028] Figure 3 shows the electrical outlet 200 of Fig-
ure 2 and amovable cover 340. The cover 340 comprises
an aperture 350 which, in a first position as shown, is
arranged to expose one of the slot arrangements 220a
of the electrical outlet such that the slot arrangement can
receive a corresponding electrical plug. The cover 340
can be moved to a respective position for each of the slot
arrangements 220a-f so that the aperture 350 is posi-
tioned over the respective slot arrangement. The respec-
tive slot arrangement is thus arranged to receive a cor-
responding electrical plug. The cover 340 prevents ac-
cess to slot arrangements other than the exposed slot
arrangement.

[0029] Alternativelyto the cover 340 described with ref-
erence to Figure 3, a cover arrangement may comprise
a plurality of covers, each cover being associated with a
respective one of the slot arrangements and arranged to
be expose or prevent access to the slot arrangement as
determined.

[0030] The cover arrangement may be arranged such
that in one configuration, none of the slot arrangements
220a-f are exposed.

[0031] The electrical outlet 200 described with refer-
ence to Figures 2 and 3 may include a controller (not
shown). The controller is configured to determine which
of the slot arrangements is to be exposed based on plug
identity. The plug identity can be determined based on
image data received from camera 210. In one example,
the image data may be provided by the controller to a
server via the internet for processing. Alternatively or ad-
ditionally, identification of the plug identity may take place
locally at the controller.

[0032] Figure 4 shows an example of a control system
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400. The control system includes the electrical outlet 200
as described with reference to Figures 2 and 3 and a
controller 440. The controller 440 may be a microcontrol-
ler.

[0033] The system 440 includes a sensor 410. The
sensor 410 may comprise the camera 210. The sensor
410is in communication with the controller 440. The sen-
sor 410 is arranged to sense the presence of a plug and
provide plug identity information to the controller 440.
[0034] The controller 440 may be in communication
with a remote server 450. The connection may be a wire-
less and/or wired connection. In one example, the con-
troller 440 is configured to send the plug identity infor-
mation to the remote server 450 and receive plug identity
information from the remote server450. The identification
of the plug identity may take place at the controller 440
or at the remote server 450. This may be carried out by
for example comparing an image of the plug that is cap-
tured by the camera 210 with images of a range of plugs
according to different standards which are stored at the
remote server 450.

[0035] Machine learning may be used as part of the
process to identify the plug type. Machine learning is a
sub-domain in computer science which enables comput-
ers to learn without being explicitly programmed. This is
achieved by training and using relevant machine learning
models. The training requires a machine learning algo-
rithm with relevant training data to learn from. The ma-
chine learning algorithm finds patterns in the training data
and assigns the attributes of the input data to the target.
The training data needs the correct answer which is
known as target. The machine learning model attributes
to the resulting output of the training. The generation of
the machine learning model enables predictions of new
data of which the target is not known. Therefore, identi-
fying the matching plug and plug type requires training
the model with many different plugs and plug types. The
ability to identifying plug types is increased due to ma-
chine learning.

[0036] The controller 440 is configured to determine
which of the plurality of slot arrangements 220a-f to ex-
pose based on the electrical plug identity.

[0037] The system 400 includes an actuator 430. The
actuator may comprise a motor, such as a servomotor.
The actuator 430 is configured to receive control mes-
sages from the controller 440 and cause reconfiguration
of the cover arrangement.

[0038] The system 400 includes a voltage converter
460. The voltage converter 460 is configured to receive
control messages from the controller 440. The voltage
converter 460 is configured to convert AC mains voltage
to the voltage and frequency suitable for a given plug
type. The controller 440 is configured to determine if volt-
age conversion is required and, if so, provide a control
message to the voltage converter including an indication
of the voltage required. The controller 440 is configured
to determine which voltage is required based on the elec-
trical plug identity. The identified plug type is used toiden-
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tify the voltage that is needed since different plug types
are associated with different voltages throughout the
world.

[0039] In use, the camera 210 senses the plug. The
camera 210 takes a photo of the plug and provides the
image data to the controller 440. The data is transmitted
to the server 450. The server 450 identifies the plug iden-
tity based on the data and sends an indication of the plug
identity to the controller 440.

[0040] The controller 440 determines which of the plu-
rality of slot arrangements 220a-f to expose based on
the electrical plug identity and provides a control mes-
sage to the actuator 430. In response to the control mes-
sage, the actuator 430 causes the cover 340 to move
such that the aperture 350 is aligned with the determined
slot arrangement and access to the other slot arrange-
ments is disabled.

[0041] The controller 440 determines whether voltage
conversion is required and, if so, provides a control mes-
sage to the voltage converter 460.

[0042] The voltage converter 460 changes the voltage
type in response to the control message received from
the controller, for example, from 220 volts to 110 volts.
[0043] The electrical outlet is now ready for use.
[0044] With the use of an electrical outlet as described
above, both voltage and plug type adapters are no longer
required.

[0045] It will be understood that the processor or
processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0046] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, or in
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
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rying the program. For example, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.

[0047] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims
1. An electrical outlet apparatus comprising:

a first slot arrangement for receiving pins of a
first electrical plug;

at least one second slot arrangement for receiv-
ing pins of a second electrical plug; and

a cover arrangement that is configurable be-
tween a first configuration in which the first slot
arrangement is exposed to receive the pins of
an electrical plug and the second slot arrange-
ment is not exposed to receive pins of an elec-
trical plug, and atleast one second configuration
inwhich the second slotarrangementis exposed
to receive the pins of an electrical plug and the
first slot arrangement is not exposed to receive
pins of an electrical plug.

2. An electrical outlet apparatus according to claim 1,
comprising a controller in communication with an ac-
tuator, the controller being configured to send control
signals to the actuator to cause the cover arrange-
ment to change between the first configuration and
the at least one second configuration.

3. An electrical outlet apparatus according to claim 2,
wherein the actuator is a servomotor.

4. An electrical outlet apparatus according to claim 2
or claim 3, comprising a sensor, wherein the control-
ler is in communication with the sensor, the sensor
being arranged to sense an electrical plug and pro-
vide electrical plug identity information to the con-
troller.

5. An electrical outlet apparatus according to claim 4,
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10.

1.

12.

13.

14.

wherein the controller is configured to determine
which of the first slot arrangement and the at least
one second slot arrangement to expose based on
the electrical plug identity information.

An electrical outlet apparatus according to claim 4
or claim 5, wherein the sensor comprises a camera.

An electrical outlet apparatus according to any of
claims 2 to 6, wherein the controller is configured to
determine which of the first slot arrangement and the
at least one second slot arrangement to expose
based on data received from a remote server.

An electrical outlet apparatus according to any of
claims 2to 7, comprising a voltage converter, where-
in the controller is in communication with the voltage
converter and configured to send control signals to
the voltage converter to cause the voltage converter
to change voltage type.

An electrical outlet apparatus according to any one
of claims 1 to 8, wherein the cover arrangement is
configurable to a third configuration in which no ar-
rangement of slots is exposed.

An electrical outlet apparatus according to any of
claims 1 to 9, wherein the cover arrangement com-
prises a movable cover.

A method of operating an electrical outlet apparatus
comprising:

determining which of a first slot arrangement for
receiving pins of afirst electrical plug and atleast
one second slot arrangement for receiving pins
of a second electrical plug to expose to receive
pins of an electrical plug; and

configuring a cover arrangement to a configura-
tion in which the determined slot arrangement
is exposed to receive pins of the corresponding
electrical plug.

A method according to claim 11, comprising sending
control signals from a controller to an actuator to con-
figure the cover arrangement to the configuration in
which the determined slot arrangement is exposed
to receive pins of the corresponding electrical plug.

A method according to claim 12, comprising sensing
an electrical plug at a sensor and providing plug iden-
tity information from the sensor to the controller for
use in determining which the first slot arrangement
and the second slot arrangement to expose.

A method according to claim 13, comprising provid-
ing the plug identity information from the controller
to a remote sensor and, in response, receiving an
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indication of the plug identity from the remote sensor.

15. A method according to any one of claims 9 to 14
comprising:

determining the voltage required for an electrical
plug; and

providing control signals to a voltage converter
to cause the voltage converter to convert mains
voltage to the determined voltage.
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For example, the following questions arise:

a) what are the angles between the camera and the plug to be detected?
b) what is the preferred tridimensional orientation of the plug with
respect to the camera point of view?

c) Is image homography involved?

d) what is the exact position of the camera in the socket with respect to
the plug?

e) which pattern recognition technique is used, since there are many
available in the art? Markov chains?

f) which machine learning technique is used, since there are many
available in the art?

Therefore the present application doesn't reveal at all how the camera

and the corresponding process detecting unit would work, thus demanding
undue burden to the skilled person. Therefore the present application

violates Article 83 EPC.

According to Rule 137(5) EPC "amended claims may not relate to unsearched
subject-matter which does not combine with the originally claimed
invention or group of inventions to form a single general inventive
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