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400

Fig. 4a

(57) Abstract: A connector for an electric power supply device is dis-
closed. The connector is arranged to mate a corresponding connector at an
apparatus to which the electrical power supply device is arranged to sup-
ply electrical power, wherein the connector comprises at least one electrical
contact; a housing having a first part arranged grippable by a user when the
user connects or disconnects the connector to the device, and a second part
slidably arranged with thefirst part; at least one electrical contact arranged
on one of said first or second part, wherein a first force for connecting the at
least one electrical contact to the corresponding mating connector is higher
than a second force for causing sliding between said first and second parts;
and a switch arranged to be actuated based upon relative positions of said
first and second parts, wherein said switch is arranged to electrically con-
trol connection and disconnection of an electrical power input of the electric
power supply device. A power supply device is also disclosed.
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TITLE: ELECTRICAL POWER SUPPLY DEVICE, AND CONNECTOR

Technical field

The present invention relates to an electrical power supply device for

apparatuses, and a connector. In particular, the invention relates to user intuitive control

of input of supply power to the power supply device.

Background
Electrical power supply devices for apparatuses are in common use. It can be

chargers for mobile telephones, personal digital assistants, laptop computers etc., or
direct current (DC) power supply devices for electronics such as wireless local access
network nodes, computer accessories, consumer electronics, etc. The power supply
devices are normally arranged to provide a DC output. The power supply devices can be
connected to alternating current mains for down-conversion and rectifying of voltage, or
be connected to a DC output, for example in a car, for down-conversion or up-
conversion of the voltage to a desired level. A problem that arises from these supply
devices is that energy is consumed, although at a low power level, when the supply
device is left plugged into the input supply, but as the supply devices often are left there
for long time, a non-negligible amount of energy is consumed. For example, a mobile
phone charger is permanently connected to mains, and used for charging a mobile phone
during a few hours a week, but will consume stand-by power the remaining time. It is
therefore a problem how to reduce energy consumption in an electrical power supply

device.

Summa

The present invention is based on the understanding that user intuitive
interaction with the power supply device will improve energy consumption in practice.
The invention is further based on the understanding that user interaction in connection
with the power supply device is mostly in relation to connecting or disconnecting the
power supply device to the apparatus in question which it is intended to supply power
to.

According to a first aspect of the present invention, there is provided a
connector for an electric power supply device, arranged to mate a corresponding

connector at an apparatus to which the electrical power supply device is arranged to
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supply electrical power, wherein the connector comprises at least one electrical contact;
a housing having a first part arranged grippable by a user when the user connects or
disconnects the connector to the device, and a second part slidably arranged with the
first part; at least one electrical contact arranged on one of said first or second part,
wherein a first force for connecting the at least one electrical contact to the
corresponding mating connector is higher than a second force for causing sliding
between said first and second parts; and a switch arranged to be actuated based upon
relative positions of said first and second parts, wherein said switch is arranged to
electrically control connection and disconnection of an electrical power input of the
electric power supply device.

The at least one electrical contact may be arranged on said second part, or on
said first part. The second part may be kept by a spring force in a position relative to the
first part when the connector is disconnected from the apparatus where the switch
electrically controls disconnection of the electrical power input of the electric power
supply. The spring force may be applied by a spring arranged between the first part and
the second part.

The first part may be arranged to slide in a direction towards the apparatus
relative to the second part upon connection, and in a direction from the apparatus
relative to the second part upon disconnection. Alternatively, the second part may be
arranged to slide in a direction towards the apparatus relative to the first part upon
connection, and in a direction from the apparatus relative to the second part upon
disconnection.

The second part may essentially encircle said first part. Alternatively, the first
part may essentially encircle said second part.

The the second part may essentially comprise of the at least one electrical
contact.

The switch may comprise mating contactors arranged on said first and second
parts.

The switch may be constructively configured to operate based on any of
capacitive, magnetic, or optical effects, or a combination thereof.

The connector may further comprise a visual indicator arranged to indicate a
sliding state of said connector.

According to a second aspect of the present invention, there is provided an
electrical power supply device comprising an electrical power input and an electrical

power output, wherein the electrical power output comprises a connector arranged to
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mate a corresponding connector at an apparatus to which the electrical power supply
device is arranged to supply electrical power, wherein the connector comprises at least
one electrical contact; a housing having a first part arranged grippable by a user when
the user connects or disconnects the connector to the device, and a second part slidably
arranged with the first part, wherein said at least one electrical contact is arranged on
one of said first part or said second part, wherein a first force for connecting the at least
one electrical contact to the corresponding mating connector is higher than a second
force for causing sliding between said first and second parts; and a switch arranged to
be actuated upon relative positions of said first and second parts, wherein said switch
electrically controls connection and disconnection of said electrical power input.

The connector may have features according to the first aspect of the invention.
The switch may control said connection and disconnection of said electrical power input
by the electrical power input being electrically connected via said switch.

The switch may control said connection and disconnection of said electrical
power input by a control signal provided by said switch, wherein the control signal is
arranged to control a current valve of the electrical power input. The current valve may
be a relay, a controlled switch element, or other controllable element for controlled
provision of voltage and/or current.

The electrical power supply device may further comprise an electrical power
storage and a controller, wherein the controller is arranged to provide the control signal
based on said switch, and to be supplied by said electrical power storage when said
electrical power input is disconnected.

The controller may further be arranged to adapt said control signal to re-charge
said electrical power storage when energy level of said electrical power storage is lower

than a threshold where electrical power supply to said controller cannot be guaranteed.

Brief description of drawings

Figs 1a and 1b illustrate a connector for an electrical power supply device
according to an embodiment of the present invention;

Fig. 1c illustrates an alternative embodiment of a connector.

Figs 2a and 2b illustrate a connector of an electrical power supply according to
an embodiment of the present invention;

Fig. 3 illustrates a connector of an electrical power supply according to an

embodiment of the present invention;
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Figs 4a-4c illustrate a connector of an electrical power supply according to an
embodiment of the present invention;

Figs 5a and 5b illustrate use of a connector of an electrical power supply
according to an embodiment of the present invention;

Figs 6a and 6b illustrate principle and use of a connector of an electrical power
supply according to an embodiment of the present invention;

Fig. 7 schematically illustrates an electrical power supply according to an
embodiment of the present invention; and

Fig. 8 schematically illustrates an electrical power supply according to an

embodiment of the present invention.

Detailed description of preferred embodiments

In this context, the term “connector” is used for the assembly forming the
functional element for both mechanical and electrical connection, while the term
“contact” (noun) is used for the functional element providing the specific electrical
connection, such as a pin, pad, ball, finger comprising electrically conductive material.

Fig. la illustrates a connector 100 of an electrical power supply according to an
embodiment of the present invention. The connector comprises electrical contacts 101
for providing electrical contact to a mating contact (not shown). Fig. 1a shows the
connector with a first part 102 arranged such that a user is able to grip this part 102
when connecting and disconnecting the connector such that the first part 102 slides in
relation to a second part 104 due to the force applied for inserting and taking out the
connector from a device which the power supply is supposed to mate to for supplying
power, which is defined by guiding elements 103. Fig. 1b shows the second part 104,
1.e. the first part 102 is removed. A visual indicator 106 can be provided to indicate to
the user that the power supply device is in an off-state, as will be further discussed with
reference to Figs 7 and 8. The first and second parts 102, 104 are arranged to actuate a
switch 108 upon moving from their relative sliding states. The principle is that the force
for connecting and disconnecting is larger than the force needed to slide the first and
second parts 102, 104 in relation to each other. Thus, the state change will be performed
automatically when the user connects and disconnects the connector 100.

Fig. 1c illustrates an alternative embodiment where the first part 102 is
arranged to slide out and cover the electrical contacts 101 when disconnected, and upon
connection, the first part 102 will slide back over the second part 104. Thus, the user

grips the second part for connecting and disconnecting in this embodiment. To make the
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first part slide out on disconnection, there is preferably applied a spring force in a
position relative to the first part when the connector is disconnected from the apparatus
such that the switch electrically controls disconnection of the electrical power input of
the electric power supply. The spring force is for example applied by a spring 105
arranged between the first part 102 and the second part 104. Besides this, the features
are similar to the embodiment illustrated in Fig. 1a.

Figs 2a and 2b illustrate a connector 200 of an electrical power supply
according to an embodiment of the present invention. The connector 200 is arranged
such that a second part 204 can consist of an electrical contact 201 only, or possibly
accompanied by mechanical element forming the element that is arranged to slide with
relation to a first part 202. In Fig. 2a, the connector is in its connected state, and a
switch 208, arranged in the first part 202, is actuated. The first and second parts 202,
204 are kept in position by a spring operated positioning element 205, ¢.g. a ball or pin.
The keeping force provided by the positioning element 205 is less than the force needed
for disconnecting the connector 200. Thus, when disconnecting the connector 200, the
second part 204 will slide out of the first part 202, as illustrated in Fig. 2b and the
switch 208 will no longer be operated. At connection of the connector, the procedure
will be reversed, and the second part 204 will slide into the first part 202 and engage the
switch 208.

In Figs 1a-2b, the elements of connecting the electrical contacts 101, 201 to the
power supply are not illustrated not to obscure the core principle of the invention, and
these elements are conventionally designed.

Fig. 3 illustrates a connector 300 of an electrical power supply device
according to an embodiment of the present invention, where a second set of electrical
contacts 302 is provided to enable cascading of connectors. Note that only the second
part is illustrated, cf. the connector 100 of Fig. 1, and the first part is removed. Besides
this, the connector 300 has similar features as demonstrated for the connector 100 with
reference to Fig. 1.

Figs 4a-4c illustrate a connector 400 of an electrical power supply according to
an embodiment of the present invention. The connector 400 has similar features as
demonstrated for the connector 300 with reference to Fig. 3, and also a surface 402 for
enhancing grip performance for a user when connecting and disconnecting the
connector 400.

Figs 5a and 5D illustrate use of a connector 500 of an electrical power supply

according to an embodiment of the present invention. In Fig. 5a, the connector 500 is
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illustrated in its disconnected state, and in Fig. 5b, the connector 500 is connected to a
device 502 to which it supplies power from the electrical power supply (not shown).
The connector 500 can have features according to what has been demonstrated for any
of the connectors disclosed with reference to Figs 1-4, although the illustration show the
connector discussed with reference to Fig. 4 for illustrative purposes.

Figs 6a and 6D illustrate principle and use of a connector 600 of an electrical
power supply according to an embodiment of the present invention. The connector 600
has a first part 601 and a second part 603 being slidably arranged according to the
principle of the present invention, and arranged to activate and de-activate a switch 602.
The switch can comprise mating contactors 606, 607 arranged on the first and second
parts 601, 603, respectively, such that the contactors 606, 607 are brought into mutual
contact in one of the sliding states. A bi-stable spring 608 can be arranged to keep the
relative position of the first and second parts 101, 103 well defined in the sliding states,
respectively. Fig. 6b illustrates the connector 600 being connected to a device 604, and
Fig. 6b illustrates disconnection.

Fig. 7 schematically illustrates an electrical power supply 700 according to an
embodiment of the present invention. The electrical power supply comprises an
electrical power input 702, a current and/or voltage converting element 704, and an
electrical power output 706 connected to a connector 708. The connector 708 comprises
an arrangement according to any of the connectors discussed with reference to Figs 1-6
and thus comprises a switch 710 which is actuated based on the sliding state of the
connector 708. The electrical power input 702 is electrically connected via the switch
710 such that the electrical power input 702 is connected/disconnected to the current
and/or voltage converting element 704 as the connector 708 is connected/disconnected.
Thus, no stand-by energy consumption is present when the electrical power supply is
not in use, although it may be connected to e.g. AC mains or a DC source.

Fig. 8 schematically illustrates an electrical power supply 800 according to an
embodiment of the present invention. The electrical power supply comprises an
electrical power input 802, a current and/or voltage converting element 804, and an
electrical power output 806 connected to a connector 808. The connector 808 comprises
an arrangement according to any of the connectors discussed with reference to Figs 1-6
and thus comprises a switch 810 which is actuated based on the sliding state of the
connector 808. The electrical power input 802 is electrically connected via a current
valve 812, e.g. a relay or controlled switch element, controlled by a controller 814 based
on a signal provided by the switch 810 such that the electrical power input 802 is
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connected/disconnected to the current and/or voltage converting element 804 as the
connector 808 is connected/disconnected. Thus, no stand-by energy consumption is
present when the electrical power supply is not in use, although it may be connected to
¢.g. AC mains or a DC source. The electrical power supply can also comprise an
electrical power storage 816, wherein the controller 814 is supplied by said electrical
power storage 816 when the electrical power input 802 is disconnected. The controller
814 can further be arranged to adapt the control signal to re-charge the electrical power
storage 816 when energy level of the electrical power storage 816 is lower than a
threshold where supply to the controller 814 cannot be guaranteed. The electrical power
storage 816 can comprise a battery, or preferably comprise a capacitor for storing the
electrical energy. So called supercaps are especially suited for this.

The switches 108, 208, 602, 710, 810 have in the examples given above been
described as mechanical switches actuated by the sliding between the parts of the
connector. However, the switch can be replaced by a switch relying on capacitive,
magnetic, or optical effects, which is arranged to provide the control of connection and

disconnection of the electrical power input to the electrical power supply device.
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CLAIMS

1. A connector for an electric power supply device, arranged to mate a
corresponding connector at an apparatus to which the electrical power supply device is
arranged to supply electrical power, wherein the connector comprises

at least one clectrical contact;

a housing having a first part arranged grippable by a user when the user
connects or disconnects the connector to the device, and a second part slidably arranged
with the first part;

at least one electrical contact arranged on one of said first or second part,
wherein a first force for connecting the at least one electrical contact to the
corresponding mating connector is higher than a second force for causing sliding
between said first and second parts; and

a switch arranged to be actuated based upon relative positions of said first and
second parts, wherein said switch is arranged to electrically control connection and

disconnection of an electrical power input of the electric power supply device.

2. The connector according to claim 1, wherein said at least one electrical

contact is arranged on said second part.

3. The connector according to claim 1, wherein said at least one electrical

contact is arranged on said first part.

4. The connector according to claim 3, wherein the second part is kept by a
spring force in a position relative to the first part when the connector is disconnected
from the apparatus where the switch electrically controls disconnection of the electrical

power input of the electric power supply.

5. The connector according to claim 4, wherein the spring force is applied by a

spring arranged between the first part and the second part.

6. The connector according to any of claims 1 to 5, wherein the first part is
arranged to slide in a direction towards the apparatus relative to the second part upon
connection, and in a direction from the apparatus relative to the second part upon

disconnection.
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7. The connector according to any of claims 1 to 5, wherein the second part is
arranged to slide in a direction towards the apparatus relative to the first part upon
connection, and in a direction from the apparatus relative to the second part upon

disconnection.

8. The connector according to any of claims 1 to 7, wherein the second part

essentially encircle said first part.

9. The connector according to any of claims 1 to 7, wherein the first part

essentially encircle said second part.

10. The connector according to any of claims 1 to 9, wherein the second part

essentially comprise of the at least one electrical contact.

11. The connector according to any of claims 1 to 10, wherein the switch

comprises mating contactors arranged on said first and second parts.

12. The connector according to any of claims 1 to 10, wherein the switch is
constructively configured to operate based on any of capacitive, magnetic, or optical

effects, or a combination thereof.

13. The connector according to any of claims 1 to 12, further comprising a

visual indicator arranged to indicate a sliding state of said connector.

14. An electrical power supply device comprising an electrical power input and
an electrical power output, wherein the electrical power output comprises a connector
arranged to mate a corresponding connector at an apparatus to which the electrical
power supply device is arranged to supply electrical power, wherein the connector
comprises

at least one clectrical contact;

a housing having a first part arranged grippable by a user when the user
connects or disconnects the connector to the device, and a second part slidably arranged
with the first part, wherein said at least one electrical contact is arranged on one of said

first part or said second part, wherein a first force for connecting the at least one
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electrical contact to the corresponding mating connector is higher than a second force
for causing sliding between said first and second parts; and

a switch arranged to be actuated upon relative positions of said first and second
parts, wherein said switch electrically controls connection and disconnection of said

electrical power input.

15. The device according to claim 14, wherein said at least one electrical

contact is arranged on said second part.

16. The device according to claim 14, wherein said at least one electrical

contact is arranged on said first part.

17. The device according to claim 16, wherein the second part is kept by a
spring force in a position relative to the first part when the connector is disconnected to
the apparatus where the switch electrically controls disconnection of the electrical

power input of the electric power supply.

18. The device according to claim 17, wherein the spring force is applied by a

spring arranged between the first part and the second part.

19. The device according to any of claims 14 to 18, wherein said switch
controls said connection and disconnection of said electrical power input by the

electrical power input being electrically connected via said switch.

20. The device according to any of claims 14 to 18, wherein said switch
controls said connection and disconnection of said electrical power input by a control
signal provided by said switch, wherein the control signal is arranged to control a

current valve of the electrical power input.

21. The device according to claim 20, further comprising an electrical power
storage and a controller, wherein the controller is arranged to provide the control signal
based on said switch, and to be supplied by said electrical power storage when said

electrical power input is disconnected.
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22. The device according to claim 21, wherein the controller further is arranged
to adapt said control signal to re-charge said electrical power storage when energy level
of said electrical power storage is lower than a threshold where electrical power supply

to said controller cannot be guaranteed.

23. The device according to any of claims 14 to 22, wherein the first part is
arranged to slide in a direction towards the apparatus relative to the second part upon
connection, and in a direction from the apparatus relative to the second part upon

disconnection.

24. The device according to any of claims 14 to 23, wherein the first part

essentially encircle said second part.

25. The device according to any of claims 14 to 24, wherein the second part

essentially comprises of the at least one electrical contact.

26. The device according to any of claims 14 to 25, wherein the switch

comprises mating contactors arranged on said first and second parts.

27. The device according to any of claims 14 to 25, wherein the switch is
constructively configured to operate based on any of capacitive, magnetic, or optical

effects, or a combination thereof.

28. The device according to any of claims 14 to 27, further comprising a visual

indicator arranged to indicate a sliding state of said connector.
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