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Fig. 1

necting with a USB output (AS5) of the energy supplying device (A); a USB output
(7) for receiving a USB connection (C7) for connecting the safety device (1) to the
electronic device (M); a temperature sensor (13) arranged in thermal contact with the
USB input (5) for deter-mining a temperature of the USB input (5); a signal element (9,
11); a controller (15) operatively connected with the temperature sensor (13) and the
signal element (9, 11), wherein the controller (15), the signal element (9, 11) and the
temperature sensor (13) are configured for making the signal element issue an alarm
signal when an abnormal situation is detected.

s / safety device (1) comprising: a housing (3) provided with, a USB input (5) for con-
51715 3
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A SAFETY DEVICE AND A METHOD OF USING SAME

The present invention relates to a safety device and a method of using same. More par-
ticularly, the invention is related to a safety device and method for increasing safety during
charging of a battery-operated electronic device via an energy supplying device. The elec-

tronic device will hereinafter also be denoted apparatus.

The energy supplying device may typically be an adapter connected to a power network,
or a battery bank commonly denoted a “power bank”. For simplicity, the energy supplying

device will hereinafter also be denoted a charger.

The apparatus or electronic device may for example be a mobile phone, a so-called tablet,
a camera or other devices comprising an internal battery which is charged via a USB ca-
ble.

In what follows, the description will be focussing on charging a mobile phone since mobile

phones are by far the single most numerous devices being charged via USB connections.

There are over five billion active mobile phones in the world. When purchasing a new mo-
bile phone, an AC/DC adapter (a “charger’) and a separate USB cable for connecting to
the charger and to the mobile phone are normally included. The cable may also be used

for connecting the mobile phone for example to a power bank or a computer.

Experience shows that charging a mobile phone (or other electronic devices) represents a
potential fire hazard. For this reason, infer alia authorities in many countries request or
give warnings that a mobile phone should not be left unattended during charging, and in

any case not during the night.

Despite of the warnings, surveys tend to show that seven out of ten people normally
charge their mobile devices, for example a mobile phone or a tablet, at night. A major rea-
son for charging at night is probably due convenience; it is practical to charge when not

using the mobile phone or tablet.
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Experience further shows that the potential fire hazard tends to increase when using low-
cost third-party chargers. Among other factors, manufacturers of for example mobile
phones, tablets, cameras, etc. oftentimes state that a warranty will be void if third party
chargers are used for charging “their’ products. Authorities and skilled personnel also tend

to warn about using low-cost third-party chargers.

Publication WO 2017/154891 A1 discloses a special made USB plug for preventing a mal-

function caused by static electricity, and to protect a contact from excessive current.

Publication CN 205811191 U discloses a special made USB charging socket provided

with a temperature sensing device.

Publication US 6,217, 389 B1 discloses a USB connector with an integral over-current

protection device and indicator.

Prior art products disclosed in the publications above, requires replacement of at least
some of the “original” accessories supplied together with for example a mobile phone or a
tablet.

A USB cable has a first end USB plug or male USB connector for connection to an exter-
nal device, such as a charger, computer or other devices, and a second end USB plug or
male USB connector adapted to the USB plug of the electronic device. Thus, in a great
majority the first end connector of a USB cable is of a common, standard type as will be
appreciated by a person skilled in the art. However, the type of second end connector
varies. Therefore, as best understood by the applicant, the connectors and devices ac-
cording to prior art mentioned above, must be manufactured in several variants. This has
a drawback that different types of cables or devices must be purchased to increase safety
when charging different types of electronic devices or apparatuses that a person or a

group of persons may use.

The replacement of original accessories and the possible need for a number of various
types of accessories may result in a person omitting or disregarding purchasing such ac-

cessories. A reduced safety may thus be a result.

There is therefore a need for a much more user-friendly safety device for increasing safety

during charging of a battery-operated electronic device via an energy supplying device.

The invention has for its object to remedy or to reduce at least one of the drawbacks of

the prior art, or at least provide a useful alternative to prior art.

The object is achieved through features, which are specified in the description below and

in the claims that follow.
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The invention is defined by the independent patent claims. The dependent claims define

advantageous embodiments of the invention.

In a first aspect the invention there is provided a safety device for increasing safety during
charging of a battery-operated electronic device via an energy supplying device, the safe-
ty device comprising:

a housing provided with;

- a USB input for connecting with a USB output of the energy supplying device;

- a USB output for receiving a USB connection for connecting the safety device to the
electronic device;

- a temperature sensor arranged in thermal contact with the USB input for determining a
temperature of the USB input;

- a signal element;

- a controller operatively connected with the temperature sensor and the signal element,
wherein the controller, the signal element and the temperature sensor are configured for

making the signal element issues an alarm signal when an abnormal situation is detected.
The controller may typically be an MCU (Micro Controller Unit).

The safety device may therefore be connected in series between the energy supplying
device, for example an AC/DC adapter, and a USB cable. Thus, the original accessories
supplied by the manufacturer of the apparatus or electronic device, such as AC/DC
adapter (“charger”) and USB cable (for example iOS or Android compatible) may be uti-
lized.

The effect of providing a USB input of the safety device suitable for connecting the USB
output of the energy supplying device is that a metal forming part of the mating USB con-
nectors are in thermal contact. Preferably, the temperature sensor is arranged at an outer
end portion of the USB input, such that the temperature sensor is positioned as far as
possible inside the adapter when the safety device is connected to the adapter. Thus, any
excessive heat within the energy suppling device is transferred directly to the USB input of
the safety device. By means of the temperature sensor being in thermal contact with the
USB input and operatively connected to the controller, the signal element may therefore
be configured for issuing an alarm immediately when the temperature sensor detects an
abnormal situation. Typically, an abnormal situation is a temperature being higher than a

pre-set value.

The signal element may be configured for providing one or both of a light signal and an
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audio signal.

The USB connection that may connect the USB output of the safety device with the elec-
tronic device or apparatus, is typically a USB cable provided together with the apparatus.
However, it may alternatively be a USB adapter for connecting the USB output “directly” to
the USB input of the apparatus, i.e. providing a connection without a cable. Such a “direct”
connection will result in the apparatus substantially abutting the safety device. The abut-
ment results in the USB output of the safety device being in thermal contact with the USB
input of the apparatus. If the safety device is further provided with a second temperature
sensor being in thermal contact with the USB output and communicating with the control-
ler, such as an MCU, the safety device may issue an alarm also if any abnormal heat
arises at the USB input of the apparatus. The safety device effectively utilizes the acces-
sories supplied by the manufacturer of the electronic device and provides a single add-on
without requiring modifying or replace any of the existing equipment or cables. The safety
device may easily be used with various types of electronic devices, all having their own

charging adapter.

The safety device may further comprise an electrical switch placed in a current path be-
tween the USB input and the USB output, the electronic switch being controlled by the
controller. The purpose of the electrical switch is to interrupt or open the current path in an

abnormal situation.

The electrical switch may open for interrupting the current running through the current

path of the safety device when the temperature sensor detects an abnormal situation.

In one embodiment, the safety device according to the invention may further comprise a
current senor configured determining a value of an electrical current through the current
path of the safety device, i.e. between the USB input and the USB output. The current
sensor may be controlled by the controller which may be configured to activate the signal
element to issue an alarm signal when the current sensor detects an electrical current
above a predetermined level. The predetermined level is typically programmed in the con-

troller.

Thus, the safety device may issue an alarm signal based also on excessive current. An
excessive current may for example be an indication of malfunction of the apparatus re-

ceiving electrical energy.

In one embodiment the electrical switch may be opened by the controller for interrupting
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the current running through the safety device when the current sensor detects an electri-
cal current above a predetermined level. Thus, in such an embodiment the apparatus is
electrically disconnected from the charger if the temperature sensor detects an abnormal

situation, typically an “overheating” inside the charger.

Thus, depending on the configuration of the safety device, the controller may open the
electrical switch based on input from either one of or both the temperature sensor and the

current sensor.

The safety device may be provided with a smoke sensor operatively connected with the
controller. The smoke sensor may be configured for detecting smoke generated by the
energy supplying device, wherein the smoke has entered the housing of the safety device.
The smoke may typically be generated due to excessive heat within the energy supplying
device, for example the AC/DC adapter. When the safety device is provided with a smoke
sensor, the controller, such as an MCU, is programmed to activate the signal element to

issue an alarm signal when the smoke senor detects an abnormal situation.

An AC/DC adapter (charger) for use with the present invention is normally provided with a
housing having only one opening. The opening is through the USB output of the charger.
Therefore, any smoke senor is preferably arranged within the housing of the safety de-
vice, adjacent the USB input. The smoke may flow into the safety device via the USB
connection. However, the housing of the safety device is advantageously provided with at
least one aperture for facilitating communication of any smoke from the charger into con-

tact with the smoke sensor. The smoke sensor may typical be an optical smoke sensor.

In one embodiment, the safety device may be provided with a battery for supplying power
to the controller and the signal element. The signal element may be operated by power
from the controller. The safety device may thus be operated independent of any current
from the energy supplying device, or from the electrical device or apparatus to receive
energy from the energy supplying device. A signal element in the form of a light, such as
for example an LED (Light Emitting Diode) may be configured for providing a light suffi-
cient for use as a torch in an emergency situation wherein a power supply to a building is
blacked out. The signal element may therefore be configured for issuing a light for the
safety device to be used as a torch for illuminating surrounding environment. This is of
particular importance if a person has to find an escape route in the case of fire in for ex-
ample a building or any other compartment. Preferably, the safety device is configured for

providing such a torch light automatically if the power to a socked connected to the adapt-
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er ceases, and/or if the safety device detects an abnormal situation and issues an alarm
signal. Thus, the safety device may be configured for issuing a torch light if the power to
the adapter ceases, and if the safety device issues an alarm.When the safety device is not
connected to the adapter, a LED may in one embodiment be manually activated by means
of a switch, or the LED may be controlled by means of a timer keeping the LED active a
certain time after the safety device has been disconnected from the adapter. In one em-
bodiment the safety device is normally powered by means of the energy supplying device
but operated by means of the battery when the controller activates the signal element to
issue an alarm signal. This has inter alia the advantage that the alarm may be active even
if the power from the charger has been disconnected by the safety device as discussed

above.

In one embodiment the safety device is provided with a rechargeable battery and a charg-

ing device for charging the battery by power from the energy supplying device.

The safety device may further comprise a timer for activating the electrical switch. Such a
timer may interrupt the current running through the current path by opening the electrical
switch after a predetermined time. Thus, an apparatus or electronic device connected to
the safety device will be disconnected from the energy supplying device after the prede-

termined time. Preferably, the timer is controlled by the controller.

In one embodiment the controller is provided with an RF (Radio Frequency) transceiver
for wireless communication with external devices. The wireless communication may typi-
cally be based on Bluetooth® technology. One purpose of providing the controller with a
RF transceiver for wireless communication, it that the controller may be controlled from
remote, such as via a mobile phone App. The RF transceiver may be provided with an
antenna. Another purpose of providing the controller with a RF transceiver for wireless
communication, it that two or more safety devices within a house may be configured for
communicating with each other. Thus, if one safety device detects an abnormal situation
and issues an alarm signal, one or more other active safety devices may be activated to
issue the alarm. This is similar to a smoke alarm system wherein any smoke detected by
one smoke detector of the system, activates the other(s) smoke detector to also issue the

alarm.

In one embodiment the safety device may be configured for receiving back-up electrical
energy from a battery of the electronic device. In still another embodiment, the safety de-

vice may be configured for monitoring a condition of the battery of the electronic device.
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In a second aspect of the invention there is provided a method for increasing safety during
charging of a battery-operated electronic device via an energy supplying device, the
method comprising:

- providing the energy supplying device having a USB output ;

- inserting the USB input of the safety device according to claim 1 into the USB output of
the energy supplying device;

- connecting the USB output of the safety device to a USB input of the battery-operated

electronic device via a USB-connection.

The USB-connection may be one of a group comprising a cable having USB connectors

at both ends; and a USB adapter comprising two USB connectors of the same type.

In a third aspect of the invention there is provided a safety device for increasing safety
during charging of a battery-operated electronic device via an energy supplying device,
the safety device comprising:

a housing provided with;

- a USB input for connecting with a USB output of the energy supplying device;

- a USB output for receiving a USB connection for connecting the safety device to the
electronic device;

- a temperature sensor arranged in thermal contact with the USB input for determining a
temperature of the USB input;

- an electrical switch placed in a current path between the USB input and the USB output,
- a controller operatively connected with the temperature sensor and the electrical switch,
wherein the controller, the temperature sensor and the electrical switch are configured for
interrupting the current path between the USB input and the USB output a predetermined
time after an abnormal situation is detected. Thus, the electrical switch opens for interrupt-
ing the current running through the current path of the safety device when the temperature
sensor detects an abnormal situation. In one embodiment, the predetermined time is with-
in ten seconds after detection of the abnormal situation. In another embodiment, the pre-
determined time is within one minute after an abnormal situation is detected. In still anoth-
er embodiment the predetermined time is within three minutes after an abnormal situation

is detected.

The safety device according to the third aspect of the invention may further be provided
with a signal element operatively connected to the controller, wherein the controller, the
signal element and the temperature sensor are configured for making the signal element

issues an alarm signal when an abnormal situation is detected. The alarm is issued sub-
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stantially immediately, for example within one or a few seconds, after an abnormal situa-
tion is detected. Thus, the alarm will be issued before the current path between the USB

input and the USB output is interrupted.

The safety device according to the third aspect of the invention may further comprise one
or more of a smoke sensor, a current sensor, and a battery as discussed in relation to the
first aspect of the invention. A battery may be particularly useful for allowing the alarm
signal to continue also after the electrical switch has interrupted or opened the current
path between the USB input and the USB output.

The individual elements of the safety device may be based on existing technology, i.e.
build “from the shelf’ components as such. Nevertheless, these off-the-shelf components
are combined in a way to achieve the favourable effects of providing a safety device that

may be used with any type of battery-operated USB-charged electronic device.

In the following is described an example of a preferred embodiment illustrated in the ac-

companying drawings, wherein:

Fig. 1 shows a view of the safety device according to the invention prior to being
connected to an AC/DC adapter and a USB cable for providing communica-

tion with an electronic device;

Fig. 2 shows in a larger scale a view of the safety device seen from II-II in fig. 1;

Fig. 3a shows a block schematic diagram of a basic configuration of the safety de-
vice;

Fig. 3b shows a block schematic diagram of a safety device provided with addi-

tional features; and

Fig. 3c shows a block schematic diagram in fig. 3b, wherein the safety device is

provided with a battery.
Positional specifications such as right and left, refer to the positions shown in the figures.

In the figures, the same reference numerals indicate the same or corresponding elements.
As the figures are only principle drawings, the relative size ratios between individual ele-

ments may be distorted.

In figures 1 and 2, the reference numeral 1 denotes a safety device according to the in-
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vention. The safety device 1 comprises a housing 3. A USB input 5 for connecting a USB
output A5 of an energy supplying device, in fig. 1 shown as an AC/DC adapter A, pro-
trudes from the housing 3. The USB input 5 is a so-called “male” USB connector. The
USB output A5 of the energy supplying device is a so-called “female” USB connector. The

adapter A is configured for being inserted into a socket S.

The safety device 1 further comprises a female USB connector, hereinafter denoted USB
output 7, for receiving a USB connector, here in the form of a male USB connector C7
provided at a first end portion of a USB cable C. In the second end portion of the USB
cable C, there is provided a second male USB connector C9 for inserting into a mating

USB connector M9 of an electronic device or apparatus M, such as a mobile phone.

When purchasing an apparatus M, the manufacturer of the apparatus M typically provides
the adapter A and the USB cable C. Thus, the USB connector C7 of the cable C fits the
USB output A5 of the adapter A.

A temperature sensor 13 is arranged in thermal contact with the USB-input 5. The tem-
perature sensor 13 is arranged at an outer end portion of the USB-input 5 so that, when
connected to the adapter A, the temperature sensor 13 senses a temperature as far as
possible inside the adapter A. The temperature sensor 13 is operatively connected with a
controller 15 via a cable indicated by a dotted line in fig. 1. The controller 15 will hereinaf-
ter also be denoted MCU (Micro Controller Unit) 15. If the temperature sensor 13 issues a
signal to the MCU 15 indicating an abnormal situation, for example a temperature exceed-

ing a predetermined level, the MCU activates a signal element 9, 11.

In fig. 1, signal element is a dual signal element configured to issue an alarm signal by
means of light signal from a LED (light emitting diode) 9 and an audio signal by means of
a buzzer 11. The LED 9 may also be used as a guiding light for a user leaving for example

a building in an emergency situation, or in any other situations where a torch is needed.

A mechanical switch 6 is arranged on a portion of the USB input 5. The switch 6 is opera-
tively connected to the MCU 15 via a cable indicated by a dotted line. The purpose of the
switch 6 is to sense whether the safety device 1 is connected to the adapter A. If the safe-
ty device 1 is connected to the adapter A, and the power from the adapter A to the safety
device 1 ceases, typically when the power from the socket ceases, the MCU 15 is pro-
grammed to activate the LED 9 to issue a light sufficient for the safety device to be used
as a torch as discussed above. However, when the safety device 1 is disconnected from

the adapter A, the switch 6 will be deactivated. In an emergency situation, such a torch
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light (LED 9) may still be desired for use to illuminate for example an escape route. In one
embodiment, the safety device 1 is provided with a timer (not shown) that will keep the
LED 9 active a certain time, for example five minutes, after the safety device 1 has been
disconnected from the adapter A. Alternatively of additionally, the safety device 1 may be
provided with a manual switch 8 for activating the LED 9 manually. The manual switch 8

operatively connected to the MCU 15 as shown by a dotted line.

In the embodiment shown in fig. 1, the safety device 1 is further provided with a smoke
sensor 17 operatively connected to the MCU 15 via a cable indicated by a dotted line. The
smoke sensor 17 shown in fig. 1 is arranged on the inside of the housing 3 of the safety

device 1.

A main purpose of the smoke sensor 17 is to detect any smoke from the adapter A. Since
an adapter A of the type discussed herein is provided with a housing, any smoke arising
from within the adapter A due to over-current and/or over-heating, may flow from the in-
side to the outside of the adapter A via the USB output A5.

To allow any smoke from the adapter A to be sensed by the smoke sensor 17, the hous-

ing 3 of the safety device 1 is provided with at least one aperture 20 as shown in fig. 2

Fig. 2 shows in a larger scale a view of the safety device seen from II-II in fig. 1. In the
embodiment shown, the housing 3 of the safety device 1 is provided with a plurality of

apertures 20 (ten oblong apertures shown) surrounding the USB input 5.

If the smoke sensor 17 issues a signal to the MCU 15 indicating smoke, the MCU 15 acti-

vates the signal element 9, 11 to issue an alarm, here in the form of light and sound.

Fig. 3a shows a block schematic diagram of a basic configuration of the safety device 1.
In the embodiment shown in fig. 3a, the safety device 1 is configured for monitoring a
temperature of the USB input 5 by means of the temperature sensor 13 arranged inside
the USB input 5. The temperature sensor 13 communicates with the MCU 15 which is
configured for activating the signal elements 9, 11 when the temperature sensor and MCU
detects an abnormal situation, typically a temperature being higher than a predetermined

level.

Fig. 3b shows a block schematic diagram of a safety device 1 provided with additional

features with respect to the basic configuration shown in fig. 3a.

A first additional feature shown in fig. 3b, is a smoke sensor 17 arranged in communica-
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tion with the MCU 15 as discussed above with respect to figures 1 and 2.

A second additional feature shown in fig. 3b, is an electrical switch 22 placed in a current
path 21 between the USB input 5 and the USB output 7. The electrical switch 22 is opera-
tively connected to the MCU 15 so that the electrical switch 22 is opened for interrupting
the current running through the current path 21 of the safety device 1 when the tempera-

ture sensor 13 communicates an abnormal situation to the MCU 15.

In one embodiment, the electrical switch 22 which is activated by the MCU 15, interrupts
the current running through the current path 21 of the safety device 1 when the smoke

sensor 17 detects an abnormal situation.

The electrical switch shown in fig. 3b may also comprise a current senor 23 configured for
determining a value of an electrical current running through the current path 21 of the
safety device 1. Such a current sensor 23 is operatively connected to the MCU 15 which
is configured to activate the signal element 9, 11 to issue the alarm signal when the cur-
rent senor detects an electrical current above a predetermined level. The MCU 15 may
also be configured to activate the electrical switch 22 if the current sensor 23 detects an

abnormal situation.

A third additional feature shown in fig. 3b is a second temperature sensor 14 in thermal
contact with the USB output 7. The second temperature sensor 14 is operatively connect-
ed with the MCU 15. By means of the temperature sensor 13 in the USB input 5 and the
temperature sensor 14 at the USB output, any temperature difference between the USB
input 5 and the USB output 7 can be detected. A temperature difference may indicate an
abnormal situation. Thus, if said temperature difference exceeds a predetermined level,
the MCU 15, the temperature sensors 13, 14 and the signal element 9, 11 are configured
for making the signal element issue an alarm. Further, the MCU 15 controlling the electri-
cal switch 22, may be opened for interrupting the current running through the current path
21 of the safety device 1 when a temperature difference between the USB input 5 and the

USB output 7 exceeds a predetermined level.

The second temperature sensor 14 may also be useful if the USB input M9 of the appa-
ratus M to receive energy, is connected directly to the USB output 7 of the safety device
via an USB female-female adapter, i.e. without the cable C. Thus, the second temperature
sensor 14 provides an opportunity for detecting any abnormal heat in the apparatus M.
Due to the requirement of an USB-adapter, which should cover various standards of the

USB input M9 of the apparatus M, more than one adapter may be required. In one em-
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bodiment, such one or more adapters are stored in slots (not shown) in the housing 3 of

the safety device.

To be able to keep the signal elements 9, 11 activated, i.e. issuing an alarm, also after the
current running through the current path 21 of the safety device 1 have been interrupted
by the switch 22, the safety device 1 may be provided with a battery 25, as indicated in fig.
3c.

Fig. 3c also shows an embodiment wherein a switch is 6 arranged on a portion of the USB
input 5 and operatively connected to the MCU 15. Fig. 3c also shows a manual switch 8

for activating the LED 9 manually 8.

In one embodiment, the battery 25 is rechargeable and charged by a charging device 27

connected to the power from the USB input 5 of the safety device 1.

In figures 3a and 3b an optional additional current path 21’ are shown by dotted lines. The
additional current path 21’ is in parallel to the current path 21 running between the USB
input 5 and the USB output 7. The purpose of the parallel current path 21’ is to supply
power to the safety device 1 from the battery of the electrical device M in a situation where
the USB input 5 does not receive power from the energy supplying device A. In the em-
bodiment shown, the parallel current path 21’ is provided with a device 29 for controlling a
direction of the current. In the embodiment shown the device 29 allows current in the di-
rection from the USB output 7 to the USB input 5. The device 29 may for example be a

diode or transistor.

The controller 15, such as an MCU, may be programmed to receive data from the elec-
tronic device M, for example a mobile phone. When available in the electronic device,
data concerning a temperature of an internal battery of the electronic device is of particu-
lar interest since the safety device 1 thus may monitor the battery and issue an alarm if an
abnormal and potentially dangerous situation arises with respect to the battery of the elec-

tronic device M.

From the disclosure herein, it should be understood that the safety device according to the
present invention represents advantages with respect to ease of use as it is simply con-
nected in series between for example an AC/DC adapter and a USB cable that are com-
monly supplied by a manufacturer of an electronic device such as for example a mobile
phone or a tablet. The safety device is therefore suitable for increasing safety when charg-

ing various types of electronic devices. The safety device may in one embodiment be con-
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figured for use as a torch suitable for use as a guiding light in for example an emergency

situation.

It should be noted that the above-mentioned embodiments illustrate rather than limit the
invention, and that those skilled in the art will be able to design many alternative embodi-
ments without departing from the scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be construed as limiting the claim. Use
of the verb "comprise" and its conjugations does not exclude the presence of elements or
steps other than those stated in a claim. The article "a" or "an" preceding an element does

not exclude the presence of a plurality of such elements.
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Claims

A safety device (1) for increasing safety during charging of a battery-operated
electronic device (M) via an energy supplying device (A), the safety device (1)
comprising:

a housing (3) provided with;

- a USB input (5) for connecting with a USB output (A5) of the energy supplying
device (A);

- a USB output (7) for receiving a USB connection (C7) for connecting the safety
device (1) to the electronic device (M);

- a temperature sensor (13) arranged in thermal contact with the USB input (5) for
determining a temperature of the USB input (5);

- a signal element (9, 11);

- a controller (15) operatively connected with the temperature sensor (13) and the
signal element (9, 11), wherein the controller (15), the signal element (9, 11) and
the temperature sensor (13) are configured for making the signal element issue

an alarm signal when an abnormal situation is detected.

The safety device (1) according to claim 1, further comprising an electrical switch
(22) placed in a current path (21) between the USB input (5) and the USB output
(7), the electrical switch (22) being controlled by the controller (15).

The safety device (1) according to claim 2, wherein the electrical switch (22) is
opened for interrupting the current running through the current path (21) of the
safety device (1) when the temperature sensor (13) detects an abnormal situa-

tion.

The safety device (1) according to claim 2, further comprising a current senor
(23) configured for determining a value of an electrical current through the current
path (21) of the safety device (1), the current sensor (23) being controlled by the
controller (15) which is configured to activate the signal element (9, 11) to issue
the alarm signal when the current sensor (23) detects an electrical current above

a predetermined level.

The safety device (1) according to claim 3, wherein the electrical switch (22) is

opened by the controller (15) for interrupting the current running through the safe-
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10.

11.

12.

ty device (1) if the current sensor (23) detects an electrical current above a pre-

determined level.

The safety device (1) according any one of the preceding claims, further compris-
ing a smoke sensor (17) operatively connected with the controller (15), the smoke
sensor (17) being configured for detecting smoke generated by the energy sup-

plying device (A) that has entered the housing (3) of the safety device (1).

The safety device (1) according to any of the preceding claims, further comprising
a battery (25) for supplying power to the controller (15) and the signal element (9,
11).

The safety device (1) according to claim 7, wherein the signal element (9) is con-
figured for issuing a light for the safety device to be used as a torch for illuminat-

ing surrounding environment.

The safety device (1) according to any of the preceding claims 2-8, further com-
prising a timer for interrupting the current running through the current path (21) by

opening the electrical switch (22) after a predetermined time.

The safety device (1) according to any of the preceding claims, wherein the con-
troller (15) is provided with an RF transceiver (30) for wireless communication
with external devices for the purpose of being able to control the controller (15)

from remote, such as via a mobile phone App.

A method for increasing safety during charging of a battery-operated electronic
device (M) via an energy supplying device (A), the method comprising:

- providing the energy supplying device (A) having a USB output (A5);

- inserting the USB input (5) of the safety device (1) according to claim 1 into the
USB output (A5) of the energy supplying device (A);

- connecting the USB output (7) of the safety device (1) to a USB input (M9) of
the battery-operated electronic device (M) via a USB-connection (C7, C, C9).

The method according to claim 11, wherein the USB-connection is one of a group
comprising a cable (C) having USB connectors (C7, C9) at both ends; and a USB

adapter comprising two USB connectors of the same type.
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