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Description

Hand-held device for electrically powered skin treatment

The invention relates to a hand-held device for electri-

cally powered skin treatment, comprising:

a first outer electrode, which is in contact with a
hand when the device is held in the user’s hand for

use,

a second outer electrode, which can be placed on the

area of skin to be treated, and

batteries, the poles of which are electrically con-
nected to the electrodes during operation of the de-

vice,

a compartment for accommodating the batteries,
whereby the compartment is covered by a shell-like
housing cover whose outside forms a section of the

exterior area of the device housing.

A device of this type is described in WO 2005/087308 Al.
To use the device, the user picks it up and places a cap
functioning as a second electrode on the areas of skin to
be treated. An electrically conductive contact to the
‘hand is produced by the first electrode, and an electri-
cally conductive contact to the area of skin to be
treated is produced by the second electrode. Since the
two electrodes are each connected to a pole of an elec-
trical energy source, an electric circuit is produced

- which includes the user’s body, wherein a positive or a
negative electric current flows from the cap into the

area of skin to be treated, depending on polarity.
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This can be used to increase the efficacy of treatment
creams and cleansing creams, since the active ingredients
of a treatment cream are transported into the skin by
means of the electric current and, with opposite polar-
ity, pollutants are transported out of the skin into a

cleansing cream.

The known device is battery-operated. In general, the

batteries used do not have a very high capacity because
batteries of a bigger capacity would raise the weight of
the device which would mean an additional burden on the

user when using the device.

Basically, it is known to provide such devices with re-
chargeable batteries and to provide a battery charger for
charging the batteries. However, such battery chargers
are often mislaid so that they are not at hand for the

user when he needs one.

Hence, the invention is based on the object of adapting
the known device in such a way that it is always usable,
whereby no loss of comfort in the use of the device is

caused.

To solve this problem, the invention proposes that
the batteries are rechargeable batteries,
a charging circuit is provided,
the compartment for accommodating the batteries is
covered by a removable compartment cover whose inner
side is directed to the batteries in the compartment

and on whose outer side a connector socket with at

least two poles is arranged, and



WO 2014/111260 PCT/EP2014/000114

the compartment cover is located within the housing

cover.

By use of the mentioned means, it is achieved that the
batteries can be charged by connecting them via the con-
nector socket to a power source, whereby the built-in
charging circuit controls the charging process. For this
purpose, the housing cover is removed so that the connec-
tor socket is exposed for connecting it with a charging

cable.

A connector socket, which allows a current supply, is a
connector socket according to the USB standard. This is
frequently used in particular in the field of computers.
Hence, the device can then be connected easily via a USB

cable to a computer for charging the batteries.

To protect the batteries against humidity and to still
allow easy access to the connector socket, the invention
proposes that the upper end of the compartment is formed
by a circumferential web, that the housing cover has, on
its inner side, a circumferential counter web of the same
contour as the web, whereby the counter web encloses the
web on its outer side, and that the compartment cover is

arranged inside the counter web.

Furthermore, it is intended to use the compartment cover
to also fix the batteries in the compartment. For this
purpose, the invention proposes that the compartment

cover abuts the inner side of the housing cover.

A particularly simple arrangement is achieved if the com-
partment cover has an outer contour which corresponds to
the inner contour of the web, so that the compartment

cover lies inside the compartment.
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The 2-pole connector socket or the USB connector socket,
respectively, is accommodated in a space-saving way if
the compartment cover forms a connector casing on its
outer side which is open to the underside of the compart-
ment cover and which has, in one of its side walls, a
casing opening, and that in the connector casing a con-
nector board with the connector socket is inserted,
whereby the opening for the connector socket lies in

front of the casing opening.

The charging circuit can be arranged on the connector

board.

The device also has a user-operated switching device
which establishes the electrical connection of the power
source to the electrode and which is arranged on a main
board inside the device. Hence, the charging circuit can

also be accommodated, alternatively, on the main board.

To keep the interval between charging of the batteries as
long as possible, it must be ensured that the power con-
sumption of the device is minimised to the greatest ex-
tent possible. This is in particular relevant if the de-
vice comprises a vibrator that causes the second elec-
trode, which is placed on the skin area to be treated, to

shake.
In order to minimise the power consumption of such a de-
vice in which a vibrator is arranged in the vicinity of

the second electrode, the invention provides that

the vibrator's drive is connected to the batteries

in a switchable manner,

and provides
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a device for detecting a current flow through the

second electrode,

a switch in the connection of the drive of the vi-

brator to the batteries, and

a control device for the switch, wherein the control
device is designed in such a manner that the switch
is only closed when a current flows through the sec-

ond electrode.

In other words, the vibrator is switched on only if the
second electrode is placed onto the skin area to be
treated and via the second electrode a current flows
through the skin. This current flow is detected and used

by a control device in order to activate the switch.

The device can be implemented electronically. This means

that the switch is designed as a transistor.

The described features for the switching operation of the
vibrator's drive may also be used with devices which do
not have means for loading the batteries and in which the
batteries are accommodated in a different way than de-
scribed above. Hence, the features for the switching op-
eration of the vibrator's drive form an independent in-

vention.

In the following, the invention is explained in more de-

tail with reference to an exemplary embodiment.

Fig. 1 shows two perspective views (front and lat-
eral) of a device according to the inven-

tion which comprises a hand-held base and a
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cap with a platform to be laid on the skin

to be treated,

Fig. 2 shows a sectional view through a battery
compartment of the device, a compartment
cover and a housing cover lying above the

compartment cover,

Fig. 3 shows a sectional view through the compart-
ment cover for the compartment with a USB

connector socket, and

Fig. 4 shows a circuit for controlling the vibra-

“tor motor.

Reference is first made to Fig. 1. As shown in the two
views in Fig. 1, the device 1 according to the invention
is approximately as large as the palm of a hand and has a
shallow, rectangular design. It consists of a base 2 and
a cap, which works as a second electrode 3 for contacting
the skin, fitted thereon. A compartment 4 for accommodat-
ing batteries, which in this exemplary embodiment serve
as the energy source to operate the device 1, is located

at the lower, short end of the base 2.

The exchangeable cap 3 is fitted on the opposite, upper
short end of the base 2, this end being narrower than the
lower end. A button 5 for selecting a treatment program
is arranged on the front side of the base 2, the selected
treatment program being shown on a display 6 positioned
there above. A first electrode 7 having a large surface
area is located on the rear side and, above this, a press
key 8 for actuating a catch, by means of which the cap 3
is held on the base 2.
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Two tongues 10, 11 are attached to the upper edge of the
cap 3 and together form a platform 13 which is inclined
to the base 12 of the cap 3. The upper face of the plat-
form 13 forms a continuous surface which can be placed on

the skin and is provided with ribs 14.

As shown in Fig. 2, the housing of the device 1 comprises
two half shells 70, 71 that are put together to form a
closed housing, wherein the bottom region of the housing
is essentially formed by an edge section of one of the
half shells 70. In this edge, access to a compartment 72
is provided, into which compartment 72 rechargeable bat-
teries 73 are inserted. The compartment 72 is formed by a
circumferential web 74 on the edge section of the half
shell 70. In the compartment 72, the batteries 73 are
situated side-by-side and antiparallel to each other.

A half-shell-shaped housing cover 75 covers the compart-
ment 72. For this purpose, said housing cover 75 on its
inner side also comprises a circumferential counter-web
76 which is clipped onto the web 74 on the half shell 70.
In this arrangement, the outside contour of the housing
cover 75 is shaped in such a manner that a smooth transi-
tion to the outer contours of the half shells 70, 71 is

formed.

In the compartment 72 itself, a compartment cover 77 is
also provided that rests against the batteries 73 and for
this purpose on its inner side comprises a trough-shaped
indentation 78 and which on its outer side comprises a
recess that forms a connector casing 79. The connector
casing 79 rests against the inner side of the housing
cover 75 so that in this manner a retaining force is ex-
erted on the batteries 73 when the housing cover 75 with
its counter-web 76 is clipped onto the circumferential
web 74.
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As can be seen from Fig. 3, the connector casing 79 is
hollow and is open towards the underside of the compart-
ment cover 77. On a wall of the connector casing 79,
there is a casing opening 80. A connector board (81) with
a USB connector socket 82 is inserted in the connector
casing 79 in such a manner that the opening for the con-
nector is situated in front of the casing opening 80. The
connector board 81 or the connector socket 82 on the con-
nector board 81 is connected via a cable 83 with the bat-
teries 73 or with a main board (not shown here) in the
base 2, on which the control circuit for the device 1 is

arranged.

The cables 83 have a sufficient length so that the com-
partment cover 77 can be removed for inserting and re-
placing the rechargeable batteries 73 and also for reach-
ing the connector casing 79, when - for the purpose of
charging the batteries - these are connected via a USB
cable with a power supply which is, for example, in a
computer or laptop. The USB standard namely not only al-
lows for the transfer of signal streams but also electri-
cal currents up to 100 mA (according to the new USB-3
specification also transfer rates up to 900 mA) with a
voltage of 5 V for the electricity supply of the particu-

lar device connected with the USB connector.

The charging circuit can be - if possible - arranged on
the connector board, but it can also be arranged on the

main board.

Rechargeable batteries are particularly of advantage if
the device, in addition to the supply of electricity to
the electrodes, also has a vibrator with which the second
electrode 3 (cap), which is to be placed on the skin, is

caused to vibrate.
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In order to reduce the power consumption of the device,
an electronic circuit, that is shown in Fig. 4, is pro-
vided, with which the vibrator's drive is only switched
on if an electric current flows through the second elec-

trode 3.

As can be derived from Fig. 4, the drive 90 of a vibrator
is connected in series with the collector/emitter/path of
a transistor 91. A control voltage is applied to the base
92 of the transistor 91. If this control voltage is pre-
sent, the transistor connects through, and consequently
current flows through the drive. If no voltage is present
at the base 92, the transistor 91 blocks, and consequent-
ly the drive 90 is switched off. |

The switching voltage on the base 92 is supplied by a
control circuit which by means of a detector detects

whether a current flows to the second electrode.

This can be implemented is a simple way, for example, in
that a resistor is placed in the current loop of the sec-
ond electrode, whereby the voltage drop at this resistor
is used to generate a voltage signal for the base 92 of

the transistor 91.
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Claims

1. A hand-held device for electrically powered skin

treatment, comprising:

a first outer electrode (7) which is in contact
with a hand when the device is held in the user’s

hand for use,

a second outer electrode (20) which can be placed

on the area of skin to be treated,

batteries, the poles of which are electrically
connected to the electrodes during operation of

the device,

a compartment (72) for accommodating the batter-
ies, whereby the compartment is covered by a
shell-like housing cover (75) whose outside forms
a section of the exterior area of the device

housing,
characterised in that
the batteries are rechargeable batteries (73),
a charging circuit is provided,
the compartment (72) is covered by a removable com-
partment cover (77) whose inner side is directed to
the batteries (73) in the compartment and on whose

outer side a connector socket with at least two

poles is arranged, and
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the compartment cover (77) is located within the

housing cover (75).

2. The device according to claim 1, characterised in
that the connector socket is a connector socket (82)

according to the USB standard.

3. The device according to claim 1 or 2, characterised
in that the upper end of the compartment (72) is
formed by a circumferential web (74), that the hous-
ing cover (75) has, on its inner side, a circumfer-
ential counter web (76) of the same contour as the
web (74), whereby the counter web (76) encloses the
web (74) on its outer side, and that the compartment

cover (77) is arranged inside the counter web (76).

4. The device according to claim 3, characterised in
that the compartment cover (77) abuts the inner side

of the housing cover (75).

5. The device according to claim 4, characterised in
that the compartment cover (77) has an outer contour
which corresponds to the inner contour of the web
(74), so that the compartment cover (77) lies inside
the compartment (72).

6. The device according to any one of the preceding
claims, characterised in that the compartment cover
(77) forms a connector casing (79) on is outer side
which is open to the underside of the compartment
cover (77) and which has, in one of its side walls,
a casing opening (80), and that in the connector
casing (79) a connector board (81) with the connec-
tor socket (82) is inserted, whereby the opening for
the connector lies in front of the casing opening
(80) .
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10.

The device according to claim 5 or 6, characterised
in that the charging circuit can be arranged on the

connector board (81).

The device according to claim 6, chafacterised in
that the device has a user-operated switching de-
vice, which enables the electrical connection of the
power source to the electrode (3, 7) and which is
arranged on a main board inside the device, and that

the charging circuit is arranged on the main board.

The device according to any one of the proceeding

claims, characterised in that

a vibrator is arranged in the device in the vicinity
of the second electrode (3), whereby the vibrator's
drive is connected to the batteries in a switchable

manner,

that a device for detecting a current flow through

the second electrode (3) is provided,

a switch in the connection of the drive of the vi-
brator to the batteries (73) is provided, and

a control device for the switch is provided, wherein
the control device is designed in such a manner that
the switch is only closed when a current flows
through the second electrode (3).

The device according to any one of the proceeding
claims, characterised in that the switch is designed

as a transistor (91).



