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Description

TECHNICAL FIELD

[0001] The invention relates to a kit of a personal care
appliances, power plugs for personal care appliances.
The invention relates in particular to male and female
connectors for use in personal care appliances and pow-
er plugs.

BACKGROUND

[0002] Personal care appliances are widely used. Ex-
amples for such appliances include hair removal, cutting,
or trimming devices (such as shavers, body groomers,
epilation devices, etc.) or oral care devices (such as
toothbrushes, tongue cleaning devices, or dental shower
devices).
[0003] Various personal care appliances are designed
for use in wet conditions, such as for use under a shower
or in a bath tub. Such personal care appliances may be
designed for use in moist conditions. The ability of a per-
sonal care appliance to withstand water ingress may be
classified by an ingress protection, IP, class.
[0004] When personal care appliances are designed
to withstand water ingress, there may still be challenges
associated with the electrical connectors of such person-
al care appliances and the associated power supply de-
vices. For illustration, remnant moisture may cause elec-
trolysis of electrical contacts, reducing appliance life. For
further illustration, it may be of particular relevance to
ensure that power supply devices that are connected

SUMMARY

[0005] A kit comprises a first personal care appliance
comprising a first housing having a first socket, the first
socket having a first socket geometry selected from a set
of two or more different socket geometries that are each
assigned to a different one of several ingress protection,
IP, classes, the first socket geometry being assigned to
a first IP class. The kit comprises a power supply device
comprising a power plug, the power plug having a plug
geometry selected from a set of two or more different
plug geometries that are each assigned to a different one
of the two or more IP classes. The first socket is shaped
to allow insertion of the power plug when the plug geom-
etry is assigned to an IP class that is equal to the first IP
class, allow insertion of the power plug when the plug
geometry is assigned to an IP class that is higher than
the first IP class, and prevent insertion of the power plug
when the plug geometry is assigned to an IP class that
is lower than the first IP class.
[0006] A kit comprises a power supply device compris-
ing a power plug, the power plug having a first plug ge-
ometry selected from a set of two or more different plug
geometries that are each assigned to a different one of
two or more IP classes. The kit comprises a personal

care appliance comprising a socket having a socket ge-
ometry selected from a set of two or more different plug
geometries that are each assigned to a different one of
the two or more IP classes. The power plug is shaped to
allow insertion into the socket when the first IP class is
equal to an IP class to which the socket geometry is as-
signed and when the first IP class is greater than the IP
class to which the socket geometry is assigned. The pow-
er plug is shaped to prevent insertion into the socket when
the first IP class is smaller than the IP class to which the
socket geometry is assigned.
[0007] Advantageously, the kit comprises a first per-
sonal care appliance comprising a first housing having a
first socket, the first socket having a first socket geometry,
a second personal care appliance comprising a second
housing having a second socket, the second socket hav-
ing a second socket geometry, said second housing be-
ing provided more watertight than said first housing, a
first power supply device comprising a first power hous-
ing and a first power plug, the first power plug having a
first plug geometry, a second power supply device com-
prising a second power housing and a second power plug
the second power plug having a second plug geometry,
said second power housing being provided more water-
tight than said first power housing, wherein said first plug
geometry is provided to fit within said first socket but not
within said second socket and wherein said second plug
geometry is provided to fit within both said first and said
second socket. This assures that the user can electrically
connect only those personal care appliances which are
provided with the same degree of watertightness or a
higher standard of that by the plug of the power supply
device.
[0008] Furthermore, said first plug geometry has a first
connecting surface provided for connecting with said first
socket is larger than a second connecting surface of said
second plug geometry provided for connecting with said
second socket. Those connecting surfaces are covered
by the sockets when the respective fitting plug is inserted
therein.
[0009] Moreover, said first plug geometry is provided
with a first lateral notch and wherein said second plug
geometry is provided with a second lateral notch and
wherein the second lateral notch is deeper than the first
lateral notch. Thus, the outer geometry of the different
plug types differs with respect to the deepness of a lateral
notch. A deeper notch also increases the connecting sur-
face of said plug. Further advantageously the set in-
cludes at least a third appliance e and power device. This
kit comprises: a third personal care appliance comprising
a third housing having a third socket, the third socket
having a third socket geometry, said second housing and
first housing being provided more watertight than said
third housing, a third power supply device comprising a
third power housing and a third power plug, the third pow-
er plug having a third plug geometry, said second power
housing and said first power housing being provided
more watertight than said first power housing, wherein
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said first and said second plug geometry is provided to
fit within said third socket and wherein said third plug
geometry is provided to fit within neither said first nor said
second socket.
[0010] Said first and second power supply devices are
of the switch mode power supply type converting the
mains voltage into a lower appliance voltage and /or
wherein the first and second personal care appliance is
one of an electric toothbrush, a shaver, a charging device,
a cleaning station or an epilator.
[0011] As per the above, the different plug and socket
geometries serve to assure appropriate fitting structure
with respect to the IP class or watertightness of the de-
vices electrically to be connected. Alternatively, the dif-
ferent plug and socket geometries and fitting structures
described hereinabove and below may serve to assure
a different compatibility purposes, such as appropriate
electrical parameters (Voltage, Current) of the power
supply for the appliance or other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments will be described with reference
to the drawings in which identical or corresponding ref-
erence signs designate identical or corresponding ele-
ments.

Figure 1 shows a system comprising a personal care
appliance and a power supply device.
Figure 2 is a partial view of a personal care appliance.
Figure 3 is a partial view of a power supply device.
Figure 4 is a plan view of a socket of a personal care
appliance.
Figure 5 is a cross-sectional view of the socket of
Figure4.
Figure 6 is a plan view of a plug of a power supply
device.
Figure 7 is a cross-sectional view of the plug of
Figure6.
Figure 8 is a perspective view of a connector of the
plug of Figure6.
Figure 9 is a plan view of the plug of Figure6.
Figure 10 is an exploded view of the plug of Figure6.
Figure 11 is a cross-sectional view of the plug of
Figure6.
Figure 12 is another plan view of the plug of Figure6.
Figure 13 is a cross-sectional view of the socket of
Figure4 when engaged with the plug of Figure6.
Figure 14 is an exploded view showing connector
pins of the socket and connector sleeves of the plug.
Figure 15 is a plan view of an end portion of a per-
sonal care appliance.
Figure 16 is a plan view of a socket of a personal
care appliance having a second projection geome-
try.
Figure 17 is a plan view of a plug of a power supply
device having a second connector notch geometry.
Figure 18 is a perspective view of a connector of the

plug of Figure17.
Figure 19 is a plan view of a socket of a personal
care appliance having a third projection geometry.
Figure 20 is a plan view of a plug of a power supply
device having a second connector notch geometry.
Figure 21 is a perspective view of a connector of the
plug of Figure20.
Figure 22 is a table showing various socket ge-
ometries and various plug geometries that are com-
binable in a kit.
Figure 23 shows a power supply device according
to an embodiment.
Figure 24 is a block diagram of a personal care ap-
pliance according to an embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Embodiments will be described with reference
to the drawings. Features of embodiments may be com-
bined with each other unless explicitly stated otherwise.
[0014] While embodiments will be described in asso-
ciation with power supply devices for hair removal or cut-
ting appliances or oral care appliances, and in associa-
tion with systems, kits, and methods that may involve
such personal care appliances, the techniques are not
limited thereto. For illustration, the socket and plug ge-
ometries disclosed herein may be used in association
with power supply to other appliances, in particular other
home appliances. The male and female connectors may
be used for supplying a home appliance with power which
may but does not need to be a personal care appliance.
Kitchen appliances or smart mobile devices are exam-
ples for such appliances.
[0015] While embodiments will be described in which
a female connector is provided on an appliance and a
male connector is provided on a power supply device,
the invention is not limited thereto. In other embodiments,
the male connector may be provided on the appliance
and the female connector may be provided on the power
supply device.
[0016] Embodiments of the invention relate to features
used for supplying power to appliances that are suitable
for mitigating problems associated with remnant mois-
ture.
[0017] Techniques are provided that mitigate adverse
effects of electrical creep currents and/or that allow in-
advertent use of an appliance with a power supply device
that does not have the required ingress protection (IP)
class.
[0018] As used herein, the phrases "power supply" or
"supplying with power" encompasses the provision of
electric energy to an appliance for live use of the appli-
ance (e.g., for using the supplied power for driving an
electromechanical actuator) and the provision of electric
energy to an appliance for charging a battery that may
optionally be present.
[0019] An appliance comprises a housing having a
socket for insertion of a plug, a first connector pin, and a
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second connector pin. At least a part of the first connector
pin and at least a part of the second connector pin extends
within the socket. The first connector pin has a first center
axis. The second connector pin has a second center axis.
The first center axis and the second center axis are
spaced by a pin distance. The first center axis and the
second center axis define a first plane. A second plane
is perpendicular to the first plane and extends parallel to
and is equally spaced from the first center axis and the
second center axis. The socket is provided with a socket
circumferential wall and a socket bottom wall. The socket
circumferential wall comprises a first circumferential wall
segment, a second circumferential wall segment, a third
circumferential wall segment that is curved, intersects
the first plane, and interconnects the first wall segment
and the second wall segment, and a fourth circumferen-
tial wall segment that is curved, intersects the first plane,
and interconnects the first wall segment and the second
wall segment. The first and second circumferential wall
segments are arranged on opposite sides of the first
plane. The third and fourth circumferential wall segments
are arranged on opposite sides of the second plane. The
second circumferential wall segment comprises a pro-
jection segment that forms a projection. The socket bot-
tom wall comprises a first bottom wall segment extending
transverse to the first and second planes, wherein the
first connector pin projects from the first bottom wall seg-
ment, a second bottom wall segment extending trans-
verse to the first and second planes, wherein the second
connector pin projects from the second bottom wall seg-
ment. A third plane is perpendicular to the first plane and
the second plane. The first bottom wall segment and the
second bottom wall segment may extend in the third
plane. The third circumferential wall segment may have
a radius of curvature. More particularly an intersection of
the third circumferential wall segment with the third plane
has a curvature line which has a radius of curvature. A
ratio of the radius of curvature to the pin distance is at
most 0.35. The radius of curvature of the third circumfer-
ential wall segment may be the radius of curvature meas-
ured on that part of the third circumferential wall segment
that is closest to (e.g., located within) the third plane.
[0020] In the appliance, the radius of curvature of the
third circumferential wall segment (which may be identi-
cal to the radius of curvature of the fourth circumferential
wall segment) is a quantitative indicator of the socket
height, measured perpendicular to the first plane. By
maintaining the ratio of the radius of curvature to the pin
distance to be at most 0.35, the risk of electrical creepage
can be reduced. Electrical creep resistance is made large
by spacing the connector pins by a pin distance that is
sufficiently large, compared to the radius of curvature,
that the ratio of the radius of curvature to the pin distance
is at most 0.35. This rather large pin distance - for reduc-
ing the electrical creepage risk - combined with a rather
small radius of curvature of the fourth (and preferably
also third) circumferential wall allows a still very compact
plug and socket design despite this pin distance. Thus,

the plug and sockets result in being rather wide in the
direction of pin distance but also narrow in direction or-
thogonal to that.
[0021] The appliance may be a personal care appli-
ance or other household appliance. Providing enhanced
resistance against adverse effects of remnant moisture
is of particular relevance for such devices.
[0022] The appliance may be a personal care appli-
ance that is a hair removal, cutting, or trimming device
(such as shavers, body groomers, epilation devices,
etc.). Providing enhanced resistance against adverse ef-
fects of remnant moisture is of particular relevance for
such devices.
[0023] The appliance may be a personal care appli-
ance that is an oral care device (such as toothbrushes,
tongue cleaning devices, or dental shower devices). Pro-
viding enhanced resistance against adverse effects of
remnant moisture is of particular relevance for such de-
vices.
[0024] The third circumferential wall segment may
comprise a first circular arc around the first center axis
extending over a first angle of at least 170°. Alternatively
or additionally, the fourth circumferential wall segment
may comprise a second circular arc around the second
center axis extending over a second angle of at least
170°.
[0025] The third circumferential wall segment may be
shaped as a frustoconical arc or a cylinder segment (as
respectively seen from the inside), extending over an an-
gle of at least 170° around the first center axis.
[0026] The fourth circumferential wall segment may be
shaped as a frustoconical arc or a cylinder segment (as
respectively seen from the inside), extending over an an-
gle of at least 170° around the second center axis.
[0027] The socket may have a socket width, measured
along the first plane (e.g., as distance between points
located on the third and fourth circumferential wall seg-
ments and on the first plane). A ratio of the pin distance
to the socket width may be at least 0.60, at least 0.61, or
at least 0.62. In a socket having such a configuration, the
pins are spaced far apart as compared to conventional
connector configurations, which further decreases the
risk of creep currents.
[0028] The first and third planes may intersect the
socket circumferential wall at a first point of intersection.
The first and third planes may further intersect the socket
circumferential wall at a second point of intersection. A
socket width may be a distance between the first point
of intersection and the second point of intersection, and
a ratio of the pin distance to the socket width may be at
least 0.60, at least 0.61, or at least 0.62. In a socket hav-
ing such a configuration, the pins are spaced far apart
as compared to conventional connector configurations,
which further decreases the risk of creep currents.
[0029] The socket may have a socket height, meas-
ured along a plane that is parallel to the second plane
and passes through the first center axis (e.g., as distance
between points located on the first and second circum-
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ferential wall segments and on the plane that is parallel
to the second plane and passes through the first center
axis). A ratio of the socket height to the socket width may
be at most 0.60, at most 0.55, at most 0.50, at most 0.45,
or at most 0.40. Alternatively or additionally, a ratio of the
socket height to the pin distance may be at most 0.80,
at most 0.75, at most 0.70, at most 0.65, at most 0.60,
at most 0.55, at most 0.50, at most 0.45, or at most 0.40.
When the socket has such a configuration, the socket
height is comparatively small compared to conventional
female connectors. This further decreases the risk of
creep current and allows a screw or bolt head to be po-
sitioned separately from and adjacent to the socket.
[0030] Each of the third and fourth circumferential wall
segments may have the radius of curvature. More par-
ticularly an intersection of the third and fourth circumfer-
ential wall segment with the third plane has a curvature
line which has a radius of curvature. One or several of
the following may apply: a ratio of the radius of curvature
to the socket width may be at most 0.20; a ratio of the
radius of curvature to the pin distance may be at most
0.35 or at most 0.33. When the socket has such a con-
figuration, a socket height (which is about twice the radius
of curvature of the third and fourth circumferential wall
segments) is comparatively small compared to conven-
tional female connectors. This further decreases the risk
of creep current and allows a screw or bolt head to be
positioned separately from and adjacent to the socket.
[0031] The socket bottom wall may comprise a rib ex-
tending between the first bottom wall segment and the
second bottom wall segment and projecting relative to
the first bottom wall segment and the second bottom wall
segment to separate the first bottom wall segment and
the second bottom wall segment.
[0032] In the appliance, the rib of the bottom wall re-
duces electrical creep currents through moisture that
may be left in the socket. The creep distance is increased,
resulting in increased electrical resistance and reduced
current flow. The projection is operative to prevent re-
verse polarity insertion of a plug of a power supply device.
The projection also mitigates the risk of the appliance
being used in association with a power supply device
having an ingress protection (IP) class (IPC) that is not
in conformity with that of the appliance and/or with a pow-
er supply device that is otherwise not intended to be used
on or with the appliance.
[0033] The rib may extend continuously from the first
circumferential wall segment to the second circumferen-
tial wall segment. Electric creepage is further reduced
thereby.
[0034] The rib may have an apex line that lies within
the second plane. Electric creepage is further reduced
by a rib in which an apex (i.e., a position at which the
peak of the rib projects from the first and second bottom
segments by a greatest distance) is midway between the
first and second pins.
[0035] The first circumferential wall segment may have
a shape different from a shape of the second circumfer-

ential wall segment. Protection against insertion of a plug
with reverse polarity is attained thereby.
[0036] The first circumferential wall segment may be
planar. This affords ease of manufacture and ease of
insertion of the plug.
[0037] The second circumferential wall segment may
be provided with the projection.
[0038] The projection may have a projection width,
measured along a width direction of the socket (e.g., in
the third plane). A ratio of the projection width to the sock-
et width may be at least 0.60 or at least 0.61. When the
socket has such a configuration, the projection width is
comparatively large compared to conventional female
connectors. This further decreases the risk of electric
creep current by increasing the distance at which creep
current has to pass by a constriction and allows a screw
or bolt head to be positioned separately from and adja-
cent to the socket.
[0039] The second center axis may be offset from the
first center axis along a width direction of the socket. The
projection segment may have a projection width, meas-
ured along the width direction. The projection width may
be determined as a distance along the width direction
between first and second projection segment ends at
which the second circumferential wall segment starts
curving inward relative to a plane interconnecting ends
of the third and fourth circumferential wall segments. In
case of a varying projection width the term projection
width shall refer to the widest width measurable. (For
illustration, the projection width may be obtained by: de-
termining a curve of intersection of the second circum-
ferential wall segment and the third plane, determining
ends of the projection segment as outermost points of a
segment on this curve of intersection at which the curve
of intersection is spaced from the first plane by a distance
less than a maximum distance as determined by the ends
of the third and fourth circumferential wall segments, and
determining the projection width as distance between
these outermost points that defines the projection width).
A ratio of the projection width to the socket width may be
at least 0.60 or at least 0.61. When the socket has such
a configuration, the projection width is comparatively
large compared to conventional female connectors. This
further decreases the risk of electric creep current by
increasing the distance at which creep current has to
pass by a constriction and allows a screw or bolt head
to be positioned separately from and adjacent to the sock-
et.
[0040] The personal care appliance may further com-
prise a screw head or bolt head that may be exposed on
a surface of the housing. The housing may comprise a
recess in which the screw or bolt head may be arranged.
[0041] The recess may be separated from the socket.
The configuration of the socket allows the recess for the
screw or bolt head to be positioned outside the socket.
This further reduces electric creep currents, because
there can be no creep current between the first and sec-
ond connector pins via the screw or bolt head as there
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is a separating wall between the screw and the socket.
[0042] The housing may comprise a separation wall
arranged between the socket and the recess in which
the screw or bolt head is arranged.
[0043] The separation wall may have an outer end that
defines a peripheral rim of the socket.
[0044] An interconnection plane may interconnect
ends of the third and fourth circumferential wall segments
that connect to the second circumferential wall segment.
The interconnection plane may intersect the recess. This
configuration allows the recess in which the screw or bolt
head is arranged to protrude into the area in which the
projection projects towards the first circumferential wall
segment of the socket. This configuration allows the
screw or bolt head to be placed outside the socket, by
making available sufficient area for a screw or bolt adja-
cent the socket, which also reduces electric creep cur-
rents because there can be no creep current between
the first and second connector pins via the screw or bolt
head.
[0045] The fourth circumferential wall segment may
have a radius of curvature equal to the radius of curvature
of the third circumferential wall segment.
[0046] The ratio of the radius of curvature to the pin
distance may be at most 0.35 or at most 0.33.
[0047] The appliance may further comprise electric
power components connected to the first and second
connector pins.
[0048] The electric power components may be de-
signed to operate when a power supply voltage between
the first and second connector pins is low voltage in a
range from 2 to 18 V, or from 4 to 12 V, or of 5V. Com-
patibility of the appliance with voltages provided by, e.g.,
USB-type charging devices is facilitated thereby, provid-
ing a platform of appliance connectors that lends itself to
integration with charging devices that operate at low volt-
age level (such as from 2 to 18 V, from 4 to 12 V, or 5V).
[0049] The electric power components may comprise
a battery.
[0050] The electric power components may comprise
an electromechanical actuator.
[0051] The projection of the appliance may have a pro-
jection geometry that is selected from a set of projection
geometries, each of which is associated with a different
IP class.
[0052] The projection geometry of the socket may al-
low plugs having a plug notch geometry to be inserted
into the socket, provided that the plug notch geometry is
assigned to an IP class that is equal to the IP class of
the appliance. The projection geometry of the socket may
additionally allow plugs having a plug notch geometry to
be inserted into the socket, provided that the plug notch
geometry is assigned to an IP class that is greater that
the IP class of the appliance.
[0053] The first connector pin may have a diameter,
measured perpendicular to the first central axis, which
varies along the first center axis to enable the first con-
nector pin to snap into a connector sleeve of a male con-

nector.
[0054] An appliance according to a further embodi-
ment comprises a housing having a socket for insertion
of a plug, a first connector pin, and a second connector
pin. At least a part of the first connector pin and at least
a part of the second connector pin extends within the
socket. The first connector pin has a first center axis. The
second connector pin has a second center axis. The first
center axis and the second center axis are spaced by a
pin distance. The first center axis and the second center
axis define a first plane. A second plane is perpendicular
to the first plane and extends parallel to and is equally
spaced from the first center axis and the second center
axis. The socket is provided with a socket circumferential
wall and a socket bottom wall. The socket circumferential
wall comprises a first circumferential wall segment, a sec-
ond circumferential wall segment, a third circumferential
wall segment that is curved, intersects the first plane, and
interconnects the first wall segment and the second wall
segment, and a fourth circumferential wall segment that
is curved, intersects the first plane, and interconnects the
first wall segment and the second wall segment. The first
and second circumferential wall segments are arranged
on opposite sides of the first plane. The third and fourth
circumferential wall segments are arranged on opposite
sides of the second plane. The second circumferential
wall segment comprises a projection segment that forms
a projection.
[0055] The socket may have a socket width, measured
along the first plane (e.g., as distance between points
located on the third and fourth circumferential wall seg-
ments and on the first plane). A ratio of the pin distance
to the socket width may be at least 0.60, at least 0.61, or
at least 0.62. The spacing of the pins decreases the risk
of creep currents.
[0056] A third plane may be perpendicular to the first
and second planes. The third plane may contain therein
at least part of the bottom wall or may be parallel to the
bottom wall.
[0057] The first and third planes may intersect the
socket circumferential wall at a first point of intersection.
The first and third planes may further intersect the socket
circumferential wall at a second point of intersection. A
socket width may be a distance between the first point
of intersection and the second point of intersection, and
wherein a ratio of the pin distance to the socket width
may be at least 0.60, at least 0.61, or at least 0.62. The
spacing of the pins decreases the risk of creep currents.
[0058] The appliance and, in particular, its female con-
nector may have any one of the additional features de-
scribed above.
[0059] The appliance may be a personal care appli-
ance or other household appliance.
[0060] A power plug for an appliance comprises a first
connector sleeve and a second connector sleeve. The
first connector sleeve has a first sleeve center axis. The
second connector sleeve has a second sleeve center
axis. The first sleeve center axis and the second sleeve
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center axis are spaced by a sleeve distance. The first
sleeve center axis and the second sleeve center axis
define a first plane. A second plane is perpendicular to
the first plane and extends parallel to and is equally
spaced from the first sleeve center axis and the second
sleeve center axis. The power plug further comprises an
end surface in which a first pin insertion opening and a
second pin insertion opening are arranged and an cir-
cumferential connector wall that extends from a circum-
ference of the end surface. The circumferential connector
wall comprises a first circumferential connector wall seg-
ment, a second circumferential connector wall segment,
a third circumferential connector wall segment that is
curved, intersects the first plane, and interconnects the
first circumferential connector wall segment and the sec-
ond circumferential connector wall segment, and a fourth
circumferential connector wall segment that is curved,
intersects the first plane, and interconnects the first cir-
cumferential connector wall segment and the second cir-
cumferential connector wall segment. The first and sec-
ond circumferential connector wall segments are ar-
ranged on opposite sides of the first plane. The third and
fourth circumferential connector wall segments are ar-
ranged on opposite sides of the second plane. The sec-
ond circumferential connector wall segment comprises
a connector notch segment that forms a connector notch.
The end surface comprises a first end surface segment
extending transverse to the first and second planes. The
first connector sleeve projects from the first end surface
portion. The end surface comprises a second end surface
segment extending transverse to the first and second
planes. A third plane is perpendicular to the first plane
and the second plane. The first end surface segment and
the second end surface segment may extend in the third
plane. The third circumferential connector wall segment
may have a radius of curvature. A ratio of the radius of
curvature to the sleeve distance may be at most 0.35.
The radius of curvature of the third circumferential con-
nector wall segment may be the radius of curvature
measured on that part of the third circumferential con-
nector wall segment that is closest to (e.g., located within)
the third plane.
[0061] A power plug having such a configuration pro-
vides a sleeve distance that is large compared to the
connector height (measured transverse to the first plane).
The sleeve distance that is large compared to the con-
nector height reduces the risk of electric creep currents.
The connector height that is small compared to the sleeve
distance reduces the amount of liquid that can be intro-
duced into a female connector during use, which in turn
also mitigates the risk of electric creepage.
[0062] The notch is operative to prevent reverse po-
larity insertion into a socket of an appliance. The notch
also mitigates the risk of the power plug being used in
association with an appliance having an ingress protec-
tion (IP) class (IPC) that is not in conformity with that of
a power supply device that comprises the power plug
and/or with an appliance that is otherwise not intended

to be used on or with the power supply device that com-
prises the power plug.
[0063] The end surface may comprise a groove ar-
ranged between the first end surface segment and the
second end surface segment.
[0064] The groove may be operative to provide water
drainage.
[0065] In the power plug, the groove may further assist
in removal of remnant moisture.
[0066] The end surface may extend transverse to the
first plane.
[0067] The first end surface segment may comprise a
first annular area that is transverse, in particular perpen-
dicular to the first plane.
[0068] The second end surface segment may com-
prise a second annular area that is transverse, in partic-
ular perpendicular to the first plane.
[0069] The groove may be recessed compared to a
plane in which the first annular area and the second an-
nular area extend.
[0070] The groove may comprise a first sloped portion
extending from the first annular area and a second sloped
portion extending from the second annular area, wherein
the first and second sloped portions are recessed more
strongly from the plane in which the first annular area
and the second annular area extend with increasing dis-
tance from the first and second annular area, respective-
ly.
[0071] The groove may be formed by a V-shaped or
U-shaped recess in the end surface.
[0072] Such a configuration facilitates drainage of rem-
nant liquid.
[0073] An intersection of the end surface with the first
plane may define a concave shape, with the end surface
being lower (i.e., further away from a plane defined by
the first and second pin insertion openings) close to the
second plane than further away from the second plane.
[0074] An intersection of the end surface with the sec-
ond plane may define a convex shape, with the end sur-
face being lower (i.e., further away from a plane defined
by the first and second pin insertion openings) close to
the first plane than further away from the first plane.
[0075] Such a configuration facilitates drainage of rem-
nant liquid.
[0076] The power plug may be operative for engage-
ment with a personal care appliance or other household
appliance. Providing enhanced resistance against ad-
verse effects of remnant moisture is of particular rele-
vance for such devices.
[0077] The power plug may be operative for engage-
ment with a personal care appliance that is a hair remov-
al, cutting, or trimming device (such as shavers, body
groomers, epilation devices, etc.). Providing enhanced
resistance against adverse effects of remnant moisture
is of particular relevance for such devices.
[0078] The power plug may be operative for engage-
ment with a personal care appliance that is an oral care
device (such as toothbrushes, tongue cleaning devices,
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or dental shower devices). Providing enhanced resist-
ance against adverse effects of remnant moisture is of
particular relevance for such devices.
[0079] The third circumferential connector wall seg-
ment may comprise a first circular arc around the first
center axis extending over a first angle of at least 170°.
[0080] The fourth circumferential connector wall seg-
ment may comprise a second circular arc around the sec-
ond center axis extending over a second angle of at least
170°.
[0081] The third circumferential connector wall seg-
ment may be shaped as a frustoconical arc or a cylinder
segment, extending over an angle of at least 170° around
the first center axis.
[0082] The fourth circumferential connector wall seg-
ment may be shaped as a frustoconical arc or a cylinder
segment, extending over an angle of at least 170° around
the second center axis.
[0083] The power plug may have a plug connector
width, measured along the first plane (e.g., as distance
between points located on the third and fourth circumfer-
ential connector wall segments and on the first plane). A
ratio of the sleeve distance to the plug connector width
may be at least 0.59, at least 0.60, at least 0.61, or at
least 0.62. In a power plug having such a configuration,
the sleeves are spaced far apart as compared to con-
ventional connector configurations, which decreases the
risk of creep currents during use of the power plug.
[0084] The first and third planes may intersect the cir-
cumferential connector wall at a first point of intersection
and the first and third planes intersect the circumferential
connector wall at a second point of intersection. A plug
connector width may be a distance between the first and
second points of intersection. A ratio of the sleeve dis-
tance to the plug connector width may be at least 0.50,
at least 0.55, at least 0.60, or at least 0.62. In a power
plug having such a configuration, the sleeves are spaced
far apart as compared to conventional connector config-
urations, which decreases the risk of creep currents dur-
ing use of the power plug.
[0085] The groove may extend continuously between
the first circumferential connector wall segment and the
second circumferential connector wall segment.
[0086] The groove may extend continuously from the
first circumferential connector wall segment to the sec-
ond circumferential connector wall segment.
[0087] The power plug may have a plug connector
height, measured along a plane that is parallel to the
second plane and passes through the first center axis
(e.g., as distance between points located on the first and
second circumferential connector wall segments and on
the plane that is parallel to the second plane and passes
through the first center axis). A ratio of the plug connector
height to the plug connector width may be at most 0.60,
at most 0.55, at most 0.50, at most 0.45, or at most 0.40.
Alternatively or additionally, a ratio of the plug connector
height to the sleeve distance may be at most 0.60, at
most 0.55, at most 0.50, at most 0.45, or at most 0.40.

When the power plug has such a configuration, the plug
connector height is comparatively small compared to
conventional male connectors. This further reduces the
risk of remnant liquid that could be introduced into a sock-
et of an appliance during use.
[0088] An intersection of the third and fourth circum-
ferential connector wall segments with the third plane
may have a radius of curvature. More particularly an in-
tersection of the third and fourth circumferential wall seg-
ment with the third plane has a curvature line has a radius
of curvature. A ratio of the radius of curvature to the plug
connector width may be at most 0.20. When the plug has
such a configuration, a plug height (which is about twice
the radius of curvature of the third and fourth circumfer-
ential connector wall segments) is comparatively small
compared to conventional male connectors. This further
reduces the risk of remnant liquid that could be introduced
into a socket of an appliance during use.
[0089] The first circumferential connector wall seg-
ment may have a shape different from a shape of the
second circumferential connector wall segment. Protec-
tion against insertion of the plug with reverse polarity is
attained thereby.
[0090] The first circumferential connector wall seg-
ment may be planar. This affords ease of manufacture
and ease of insertion of the plug.
[0091] The notch may have a notch width, measured
along a width direction of the plug connector (e.g., in the
third plane). One or several of the following may apply:
a ratio of the notch width to the plug connector width may
be at least 0.60 or at least 0.61; a ratio of the notch width
to the sleeve distance may be at least 0.50, at least 0.55,
at least 0.60, at least 0.65, at least 0.70, at least 0.75, at
least 0.80, at least 0.85, at least 0.90, or at least 0.95.
When the connector has such a configuration, the notch
width is comparatively large compared to conventional
male connectors. This further assists in reducing the risk
of remnant moisture being introduced into an appliance
socket.
[0092] The second center axis may be offset from the
first center axis along a width direction of the power plug
connector. The notch segment may have a notch width,
measured along the width direction. The notch width may
be determined as a distance along the width direction
between first and second notch segment ends at which
the second circumferential connector wall segment starts
curving inward relative to a plane interconnecting ends
of the third and fourth circumferential connector wall seg-
ments. (For illustration, the notch width may be obtained
by: determining a curve of intersection of the second cir-
cumferential connector wall segment and the third plane,
determining ends of the notch segment as outermost
points of a segment on this curve of intersection at which
the curve of intersection is spaced from the first plane by
a distance less than a maximum distance as determined
by the ends of the third and fourth circumferential con-
nector wall segments, and determining the notch width
as distance between these outermost points that defines
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the notch width). One or several of the following may
apply: a ratio of the notch width to the plug connector
width may be at least 0.60 or at least 0.61; a ratio of the
notch width to the sleeve distance may be at least 0.50,
at least 0.55, at least 0.60, at least 0.65, at least 0.70, at
least 0.75, at least 0.80, at least 0.85, at least 0.90, or at
least 0.95. When the socket has such a configuration,
the notch width is comparatively large compared to con-
ventional male connectors. This further decreases the
risk of electric creep current by increasing the distance
between pins that can engage with the connector
sleeves.
[0093] The notch height may be measured by: deter-
mining a line of intersection of the notch segment and
the third plane; determining a maximum and minimum
distance of this line of intersection from an intersection
line at which the third plane intersects the first circumfer-
ential connector wall segment; and determining the notch
height as difference between the maximum and minimum
distances.
[0094] The power plug may be operative to supply
power with a low voltage in a range from 2 to 18 V, or
from 4 to 12 V, or of 5V. Compatibility of the power plug
with voltages provided by, e.g., USB-type charging de-
vices is facilitated thereby, providing a platform of appli-
ance connectors that lends itself to integration with charg-
ing devices that operate at such voltage levels.
[0095] The fourth circumferential connector wall seg-
ment may have a radius of curvature equal to the radius
of curvature of the third circumferential connector wall
segment.
[0096] The ratio of the radius of curvature to the sleeve
distance may be at most 0.35 or at most 0.33.
[0097] The notch of the power plug may have a notch
geometry that is selected from a set of notch geometries,
each of which is associated with a different IP class.
[0098] The notch geometry of the plug may allow the
plug to be inserted into appliances having a socket pro-
jection geometry, provided that the socket projection ge-
ometry is assigned to an IP class that is equal to the IP
class of the power plug. The notch geometry of the plug
may allow the plug to be inserted into appliances having
a socket projection geometry, provided that the socket
projection geometry is assigned to an IP class that is less
than the IP class of the power plug.
[0099] The power plug may comprise a first plastic
component that comprises the circumferential connector
wall and the end surface. The power plug may further
comprise a second plastic component connected to an
end of the first plastic component that may be opposite
the end surface, the second plastic component being
formed from a second plastic material, the first plastic
material having a first hardness and the second plastic
material having a second hardness different from the first
hardness. This allows the components required for mit-
igating the risk of reverse polarity insertion of the power
plug to be formed from a harder material while allowing
the components that may need to bend and deflect during

use to be formed from a softer material.
[0100] A power plug according to another embodiment
comprises a first connector sleeve and a second connec-
tor sleeve. The first connector sleeve has a first sleeve
center axis. The second connector sleeve has a second
sleeve center axis. The first sleeve center axis and the
second sleeve center axis are spaced by a sleeve dis-
tance. The first sleeve center axis and the second sleeve
center axis define a first plane. A second plane is per-
pendicular to the first plane and extends parallel to and
is equally spaced from the first sleeve center axis and
the second sleeve center axis. The power plug further
comprises an end surface in which a first pin insertion
opening and a second pin insertion opening are arranged
and an circumferential connector wall that extends from
a circumference of the end surface. The circumferential
connector wall comprises a first circumferential connec-
tor wall segment, a second circumferential connector wall
segment, a third circumferential connector wall segment
that is curved, intersects the first plane, and interconnects
the first circumferential connector wall segment and the
second circumferential connector wall segment, and a
fourth circumferential connector wall segment that is
curved, intersects the first plane, and interconnects the
first circumferential connector wall segment and the sec-
ond circumferential connector wall segment. The first and
second circumferential connector wall segments are ar-
ranged on opposite sides of the first plane. The third and
fourth circumferential connector wall segments are ar-
ranged on opposite sides of the second plane. The sec-
ond circumferential connector wall segment comprises
a connector notch segment that forms a connector notch.
The end surface comprises a first end surface segment
extending transverse to the first and second planes. The
first connector sleeve projects from the first end surface
portion. The end surface comprises a second end surface
segment extending transverse to the first and second
planes.
[0101] The power plug may have a plug connector
width, measured along the first plane (e.g., as distance
between points located on the third and fourth circumfer-
ential connector wall segments and on the first plane). A
ratio of the sleeve distance to the plug connector width
may be at least 0.59, at least 0.60, at least 0.61, or at
least 0.62. The spacing of the sleeves decreases the risk
of creep currents during use of the power plug.
[0102] The first and third planes may intersect the cir-
cumferential connector wall at a first point of intersection
and the first and third planes intersect the circumferential
connector wall at a second point of intersection. A plug
connector width may be a distance between the first and
second points of intersection. A ratio of the sleeve dis-
tance to the plug connector width may be at least 0.59,
at least 0.60, at least 0.61, or at least 0.62. The spacing
of the sleeves decreases the risk of creep currents during
use of the power plug.
[0103] The power plug and, in particular, its plug con-
nector may have any one of the additional features de-
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scribed above.
[0104] The power plug may be a power plug for a per-
sonal care appliance or other household appliance.
[0105] The first connector sleeve may be a first slotted
sleeve operative to snap over a first connector pin of a
male connector.
[0106] The second connector sleeve may be a second
slotted sleeve operative to snap over a second connector
pin of a male connector.
[0107] A power supply device according to an embod-
iment comprises a power plug according to an embodi-
ment. The power supply device is operative to reduce
the risk of reverse polarity engagement of power plug
and appliance. The power supply device is operative to
mitigate the risk of electric creep currents.
[0108] The power supply device may comprise a con-
verter. The power supply device may be operative to per-
form a voltage down-conversion. This allows the person-
al care appliance to be supplied with power using the
power supply device, which may be engaged with a
mains outlet.
[0109] The power supply device may be configured as
a power supply cord.
[0110] The power supply device may comprise a stand
operative to support an appliance (such as a personal
care appliance) received thereon.
[0111] A kit according to an embodiment comprises
the personal care appliance of an embodiment and a
power supply device comprising the power plug of an
embodiment, the power supply device being operative
to provide power to the personal care appliance.
[0112] The socket and power plug may be configured
such that the socket circumferential wall is spaced by a
gap from the circumferential connector wall when the
power plug is operatively engaged with the socket. This
further reduces the risk of adverse effects that could be
caused by electric creep current.
[0113] The third circumferential wall segment may
comprise or may be a frustoconical or cylinder segment
shape extending over a first arc angle.
[0114] The third circumferential connector wall seg-
ment may comprise or may be another frustoconical or
cylinder segment shape extending over a second arc an-
gle.
[0115] The second arc angle may be different from the
first arc angle.
[0116] A kit according to an embodiment comprises a
first personal care appliance comprising a first housing
having a first socket, the first socket having a first socket
geometry selected from a set of two or more different
socket geometries that are each assigned to a different
one of several ingress protection, IP, classes, the first
socket geometry being assigned to a first IP class; and
a power supply device comprising a power plug, the pow-
er plug having a plug geometry selected from a set of
two or more different plug geometries that are each as-
signed to a different one of the two or more IP classes.
[0117] The kit may be operative to encode an IP class

in its socket geometry, preventing insertion of plugs that
are not compatible with the IP class of the appliance.
[0118] The first socket may be shaped to allow inser-
tion of the power plug when the plug geometry is assigned
to an IP class that is equal to the first IP class, allow
insertion of the power plug when the plug geometry is
assigned to an IP class that is higher than the first IP
class, and prevent insertion of the power plug when the
plug geometry is assigned to an IP class that is lower
than the first IP class.
[0119] Thus, the first socket may be operative to en-
code an IP class in its first socket geometry, preventing
insertion of plugs that are not compatible with the IP class
of the appliance.
[0120] The power supply device may be a first power
supply device and the power plug may be a first power
plug having a first plug geometry assigned to the first IP
class.
[0121] The kit may further comprise a second power
supply device comprising a second power plug, the sec-
ond power plug having a second plug geometry selected
from the set of two or more different plug geometries, the
second plug geometry being assigned to a second IP
class higher than the first IP class.
[0122] The first socket may be shaped to allow inser-
tion of the first power plug and to allow insertion of the
second power plug.
[0123] Thus, the first socket geometry may ensure that
the appliance is usable in association with power supply
devices that are designed to have at least the same IP
class as the appliance.
[0124] The kit may further comprise a second personal
care appliance comprising a second housing having a
second socket, the second socket having a second sock-
et geometry selected from the set of two or more different
socket geometries, the second socket geometry being
assigned to the second IP class.
[0125] The second socket may be shaped to prevent
insertion of the first power plug and to allow insertion of
the second power plug.
[0126] Thus, the second socket geometry may ensure
that the appliance is not usable in association with power
supply devices that are designed to have a lower IP class
than the appliance.
[0127] The first personal care appliance may be a first
personal care appliance according to an embodiment,
and/or the power plug may be a power plug according to
an embodiment.
[0128] A method according to an embodiment is per-
formed using a first personal care appliance comprising
a first housing having a first socket, the first socket having
a first socket geometry selected from a set of two or more
different socket geometries that are each assigned to a
different one of several ingress protection, IP, classes.
The method comprises using a projection of the first sock-
et geometry to selectively allow insertion of power plugs
and to selectively prevent insertion of other power plugs,
depending on the IP class of the power plugs.
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[0129] The first socket geometry may be assigned to
a first IP class.
[0130] The method may further use a power supply
device comprising a power plug, the power plug having
a plug geometry selected from a set of two or more dif-
ferent plug geometries that are each assigned to a dif-
ferent one of the two or more IP classes. The method
may comprise allowing, by the projection, insertion of the
power plug into the socket if the power plug is assigned
to an IP class that is compatible with that of the appliance.
The method may comprise preventing, by the projection,
insertion of the power plug into the socket if the power
plug is assigned to an IP class that is compatible with
that of the appliance.
[0131] The method may comprise encoding an IP class
in its socket geometry, preventing insertion of plugs that
are not compatible with the IP class of the appliance.
[0132] The first socket may be shaped to allow inser-
tion of the power plug when the plug geometry is assigned
to an IP class that is equal to the first IP class, allow
insertion of the power plug when the plug geometry is
assigned to an IP class that is higher than the first IP
class, and prevent insertion of the power plug when the
plug geometry is assigned to an IP class that is lower
than the first IP class.
[0133] Thus, the socket may be operative to encode
an IP class in its first socket geometry, preventing inser-
tion of plugs that are not compatible with the IP class of
the appliance.
[0134] The power supply device may be a first power
supply device and the power plug may be a first power
plug having a first plug geometry assigned to the first IP
class.
[0135] The method may further comprise using a sec-
ond power supply device comprising a second power
plug, the second power plug having a second plug ge-
ometry selected from the set of two or more different plug
geometries, the second plug geometry being assigned
to a second IP class higher than the first IP class.
[0136] The method may comprise allowing, by the first
socket, insertion of the first power plug and insertion of
the second power plug.
[0137] Thus, the socket geometry may ensure that the
appliance is usable in association with power supply de-
vices that are designed to have at least the same IP class
as the appliance.
[0138] The method may comprise using a second per-
sonal care appliance comprising a second housing hav-
ing a second socket, the second socket having a second
socket geometry selected from the set of two or more
different socket geometries, the second socket geometry
being assigned to the second IP class.
[0139] The second socket may be shaped to prevent
insertion of the first power plug and to allow insertion of
the second power plug.
[0140] Thus, the socket geometry may ensure that the
appliance is not usable in association with power supply
devices that are designed to have a lower IP class than

the appliance.
[0141] The first personal care appliance may be a first
personal care appliance according to an embodiment,
and/or the power plug may be a power plug according to
an embodiment.
[0142] The method may be a method of using a pro-
jection and/or notch geometry to enforce conformity of
IP classes of a power supply device and an appliance.
[0143] Figure 1 shows a kit 10. The kit 10 comprises
one or several personal care appliances and one or sev-
eral power supply devices. In Figure1, there is shown a
kit 10 that comprises a shaver 11, a toothbush 12, and
a first, second and third power supply device 40. A first
appliance 11, 12 and first power supply device 40 and
its respective housings may support a specific first IP
watertightness standard and be sealed against water ac-
cordingly. A second appliance 11, 12 and second power
supply device 40 and its respective housings may sup-
port a specific second IP watertightness standard and be
sealed against water accordingly. A third appliance 11,
12 and third power supply device 40 and its respective
housings may support a specific third IP watertightness
standard and be sealed against water accordingly. The
IP standard of the third thus formed kit may be the lowest.
The IP standard of the second thus formed kit may be
the highest. The second kit has an IP standard between
the first and the second.
[0144] The appliances 11, 12 may be personal care
appliances. The appliances 11, 12 may respectively be
selected from a group comprising devices for hair remov-
al, cutting, or trimming (such as a shaver, body groomer,
etc.) and oral care devices (such as a toothbrush, oral
shower, tongue cleaner, etc.). Each personal care appli-
ance 11, 12 may respectively comprise a housing 20, 30.
The housing 20, 30 may respectively comprise a con-
nector. The connector may be configured as a female
connector. The connector may comprise a socket 21, 31
and at least two electric contacts (such as pins) which
may extend, at least in part, into the socket.
[0145] The power supply device 40 may comprise a
power plug 43 operative for engagement with the con-
nector of at least one of the appliances 11, 12. The power
plug 43 may be a male connector. The power plug 43
may comprise a connector operative to be inserted into
the socket 21, 31. The power plug may comprise at least
two electric contacts (such as sleeves) which may be
operative for conductive abutment with the electric con-
tacts extending in the socket 21, 31, provided that the
socket 21, 31 affords insertion of the respective plug 43.
[0146] The power supply device 40 may be a power
cord having a connector 41 for engagement with a mains
outlet at one end and the power plug 43 at the other end.
A cable 42 with two or more conductors may extend to
the power plug 43. The power supply device 40 may com-
prise at least one converter operative to perform a voltage
down-conversion. The converter may be operative to
convert a grid voltage of, e.g., 110 or 230 V to a power
supply voltage which is lower, e.g., a low voltage such
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as a voltage in the range between 2 and 18 V; in the
range between 4 and 12 V, or of 5V or 12V.
[0147] Alternatively or additionally, the power supply
device 40 may comprise a stand on which an appliance
11, 12 may be received. The power plug 43 may be ar-
ranged on or integrated with the stand such that the pow-
er plug 43 can provide power to an appliance positioned
on the stand.
[0148] Geometric features of the connectors of the ap-
pliances and/or of the power plugs that are insertable
thereinto will be described in more detail below with ref-
erence to Figure 2 to Figure 24.
[0149] The connector(s) of the appliance and/or power
supply device may be designed to provide any one or
any combination of various effects.
[0150] The connector(s) of the appliance and/or power
supply device may be designed to mitigate the risk of
electric creep current. This in turn increases device life-
time. This may be attained using various techniques that
may be used in isolation or in combination, including the
provision of geometric features that increase the electric
creep distance and/or reduce the risk of water accumu-
lating in the socket of the appliance.
[0151] Alternatively or additionally, the connector(s) of
the appliance and/or power supply device may be de-
signed to provide a platform of combining appliances and
power supply devices. Geometric features of the
connector(s) ) of the appliance and/or power supply de-
vice may be implemented in such a way that a male con-
nector geometry may be operative for engagement with
several female connector geometries. Different male
connector geometries may be associated with certain
power supply device characteristics (such as a different
ingress protection (IP) class (IPC)). Different female con-
nector geometries may be associated with certain appli-
ance characteristics (such as a different ingress protec-
tion (IP) class (IPC)). The geometries may be implement-
ed in such a manner that at least one male connector
type is insertable in each of the female connector types;
and/or that at least one other male connector type is in-
sertable in at least one female connector type while being
prevented from being inserted in at least another female
connector type; and/or at least yet another male connec-
tor type is insertable in only one female connector type
while being prevented from being inserted in at least an-
other female connector type. The platform provides ver-
satility in the sense that a power plug of a power supply
device having, e.g., a high IPC may be used not only on
appliances of the same IPC but also on appliances having
a lower IPC.
[0152] The different connector geometries (both male
and female) may be implemented by projections and/or
notches of various sizes, shapes, and/or positions.
[0153] The projections and/or notches may also pre-
vent undesired reverse polarity mating of male and fe-
male connectors, which can adversely affect the appli-
ance.
[0154] Figures 2 and 3 are detail views of an appliance

and power plug, respectively. Figure 2 shows an end of
a housing 20 of an appliance that comprises a socket 21.
The socket 21 has a projection. Additional features that
may be implemented in the socket 21 are described be-
low. Figure 3 shows a perspective view of a power plug
43. The power plug 43 comprises a connector 44. The
connector 44 has a notch. Additional features that may
be implemented in the power plug 43 are described be-
low.
[0155] Figures 4 and 5 show a female connector 50 of
an appliance. The female connector has a first socket
geometry. Figure 4 shows a plan view. Figure 5 shows
a cross-sectional view.
[0156] The female connector 50 comprises a socket
60 formed in or by a housing of the appliance. The socket
60 is defined by a socket bottom wall 70 and a socket
circumferential wall 80.
[0157] The socket 60 has a socket cavity 63. The sock-
et cavity 63 is operative to receive a plug connector. The
socket cavity 63 may be operative to receive plug con-
nectors having one, two, or more than two pre-defined
plug connector geometries. The socket 60 has a socket
insertion opening 64 through which the plug connector
is insertable into the socket cavity 63. The socket inser-
tion opening 64 may be surrounded by a circumferential
rim 62.
[0158] The socket cavity 63 may be delimited by or
otherwise provided with the socket bottom wall 70 and
the socket circumferential wall 80.
[0159] The socket bottom wall 70 may comprise a first
bottom wall segment 71 and a second bottom wall seg-
ment 72. The first and second bottom wall segments 71,
72 may be co-planar. The first and second bottom wall
segments 71, 72 may extend in a socket bottom plane
103 (which is also referred to as third plane 103 herein).
The socket bottom wall 70 may further comprise a rib 73,
which will be described in more detail below. The rib 73
may extend from the socket bottom plane 103 towards
the socket insertion opening 64.
[0160] The socket circumferential wall 80 may com-
prise a first circumferential wall segment 81, a second
circumferential wall segment 82, a third circumferential
wall segment 83 that is curved, intersects the first plane
101, and interconnects the first wall segment 81 and the
second wall segment 82, and a fourth circumferential wall
segment 84 that is curved, intersects the first plane 101,
and interconnects the first wall segment 81 and the sec-
ond wall segment 82. The socket circumferential wall
may consist of the first to fourth circumferential wall seg-
ments 81-84.
[0161] The first and second circumferential wall seg-
ments 81, 82 may be arranged to face each other. The
first and second circumferential wall segments 81, 82
may be arranged on opposite longer sides of the socket
(which longer side is also referred to as width direction
herein and in the art).
[0162] The first and second circumferential wall seg-
ments 81, 82 may have different shapes, as will be ex-
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plained in more detail below. The second circumferential
wall segment 82 may comprise a projection 61. The first
circumferential wall segment 81 may be free from a pro-
jection. The first circumferential wall segment 81 may be
planar.
[0163] The third and fourth circumferential wall seg-
ments 83, 84 may be arranged to face each other. The
third and fourth circumferential wall segments 83, 84 may
be arranged on opposite shorter sides of the socket
(which shorter side is also referred to as height direction
herein and in the art). The third and fourth circumferential
wall segments 83, 84 may each curve from the first cir-
cumferential wall segment 81 to the second circumfer-
ential wall segment 82. An intersection of the third and
fourth circumferential wall segments 83, 84 with a plane
(in particular with any plane) that is perpendicular to the
first central axis 51 and intersects the third and fourth
circumferential wall segments 83, 84 may be an arc of
an ellipse, such as a semicircle or other elliptical arc.
Alternatively or additionally, an intersection of the third
and fourth circumferential wall segments 83, 84 with a
plane (in particular with any plane) that is perpendicular
to the socket bottom plane 103 and intersects the third
and fourth circumferential wall segments 83, 84 may be
a straight line. The third and fourth circumferential wall
segments 83, 84 may be shaped as cylinder segments
or conical segments, without being limited thereto.
[0164] The third circumferential wall segment 83 may
have a shape that corresponds to that of an angular seg-
ment (or arc) of a frustoconical surface or a cylindrical
surface (as seen from the inside). This frustoconical or
cylindrical arc segment may extend over an angle 129.
The angle 129 may be at least 170°.
[0165] The fourth circumferential wall segment 84 may
have a shape that corresponds to that of an angular seg-
ment (or arc) of a frustoconical surface or a cylindrical
surface (as seen from the inside). This frustoconical or
cylindrical arc segment may extend over an angle 129.
The angle 129 may be at least 170°. The angles 129 over
which the third and fourth circumferential wall segments
83, 84 extend may be equal to each other, without being
limited thereto.
[0166] The first to fourth circumferential wall segments
81-84 may each extend from a root at the bottom wall
portion 70 to a free end. The free ends may define the
circumferential rim 62 that surrounds the socket insertion
opening 62.
[0167] The first circumferential wall segment 81 may
transition into the third circumferential wall segment 83
along a line that may extend from the root at the bottom
wall portion 70 to a free end at the circumferential rim 62.
An intersection of this transition line with the third plane
103 is shown as point 91 in Figure 4.
[0168] The third circumferential wall segment 83 may
transition into the second circumferential wall segment
82 along a line that may extend from the root at the bottom
wall portion 70 to a free end at the circumferential rim 62.
An intersection of this transition line with the third plane

103 is shown as point 92 in Figure 4.
[0169] The second circumferential wall segment 82
may transition into the fourth circumferential wall seg-
ment 84 along a line that may extend from the root at the
bottom wall portion 70 to a free end at the circumferential
rim 62. An intersection of this transition line with the third
plane 103 is shown as point 93 in Figure 4.
[0170] The fourth circumferential wall segment 84 may
transition into the first circumferential wall segment 81
along a line that may extend from the root at the bottom
wall portion 70 to a free end at the circumferential rim 62.
An intersection of this transition line with the third plane
103 is shown as point 94 in Figure 4.
[0171] The female connector 50 comprises a first con-
nector pin 51 and a second connector pin 52. At least a
part of the first connector pin 51 and at least a part of the
second connector pin extends 52 within the cavity 63 of
the socket. The first connector pin 51 has a first center
axis 53. The second connector pin 52 has a second cent-
er axis 54. The first center axis 53 and the second center
axis 54 are spaced by a pin distance 121.
[0172] The first and second connector pins 51, 52 are
formed of a conductive material. The first and second
connector pins 51, 52 may be metallic connector pins.
[0173] The first center axis 53 and the second center
axis 54 may be parallel to each other. The first center
axis 53 and the second center axis 54 may define a first
plane 101 in which the first and second center axes 53,
54 extend.
[0174] A second plane 102 is perpendicular to the first
plane 101. The second plane 102 may extend parallel to
the first center axis 53 and the second center axis 54.
The second plane 102 may be equally spaced from the
first center axis 53 and the second center axis 54.
[0175] The first and second circumferential wall seg-
ments 81, 82 may be arranged on opposing sides relative
to the first plane 101.
[0176] The third and fourth circumferential wall seg-
ments 83, 84 may be arranged on opposing sides relative
to the second plane 102.
[0177] The socket may have a socket width 122. The
socket width may correspond to a maximum extension
of the socket along the longer one of the two axes of the
socket as seen in plan view. The socket width 122 may
be determined as spacing between first and second in-
tersection points 95, 96 at which both the first plane 101
and the third plane 103 intersect the third circumferential
wall segment 83 and the fourth circumferential wall seg-
ment 84.
[0178] The socket may have a socket height 123. The
socket height may correspond to a maximum extension
of the socket along the shorter one of the two axes of the
socket as seen in plan view. The socket height 123 may
be determined using any one of the following techniques:

- determining an intersection line 111 of the first cir-
cumferential wall 81 and the third plane 103; deter-
mining point(s) 92, 93 at which an intersection of the
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circumferential wall and the third plane 103 has max-
imum distance from the intersection line 111; deter-
mining the distance of the point(s) 92, 93 from the
intersection line 111 as socket height 123.

- determining an intersection line 111 of the first cir-
cumferential wall 81 and the third plane 103; deter-
mining point(s) 92, 93 at which, in an intersection in
the third plane 103, the third and fourth circumferen-
tial wall segments 83, 84 transition into second cir-
cumferential wall segment 82; determining a maxi-
mum one of the two distances of the point(s) 92, 93
from the intersection line 111 as socket height 123.

- determining points 91, 92 as intersections of the first
plane 101, a plane that is parallel to the second plane
102 and passes through the first center axis 53, and
the circumferential socket wall 70; and determining
the socket height 123 as distance between these
points 91, 92;

- determining points 93, 94 as intersections of the first
plane 101, a plane that is parallel to the second plane
102 and passes through the second center axis 54,
and the circumferential socket wall 70; and deter-
mining the socket height 123 as distance between
these points 93, 94;

- determining a radius of curvature 105 of an intersec-
tion of the third or fourth circumferential wall 83, 84
with the third plane; determining the socket height
as being two times the radius of curvature 105.

[0179] A ratio of the radius of curvature 105 to the pin
distance 121 is at most 0.35. By maintaining the ratio of
the radius of curvature to the pin distance to be at most
0.35, the risk of electrical creepage can be reduced. Elec-
trical creep resistance is made large by spacing the con-
nector pins by a pin distance that is sufficiently large,
compared to the radius of curvature, that the ratio of the
radius of curvature to the pin distance is at most 0.35.
[0180] As will be described in more detail below, the
second circumferential wall segment 82 may have a pro-
jection segment 85. The projection segment 85 forms a
projection 61 in the socket 60. The projection 61 provides
a decrease in socket height, measured along the second
plane 102, as seen in plan view (see Figure 4). At the
projection 61, the second circumferential wall segment
82 projects towards the first circumferential wall segment
81. For illustration, in any plane that coincides with or is
parallel to the third plane 103 and that intersects the cir-
cumferential wall segment, the projection 61 may project
towards the first circumferential wall segment 81 com-
pared to points 92, 93 on the second circumferential wall
segment 82 that are spaced from the first circumferential
wall segment 81 by a maximum distance.
[0181] The projection 61 causes the socket 60 to have
a reduced socket height 125 at the projection 61. The
reduced socket height 125 at the projection 61 may be
determined by: determining an intersection line 111 of
the first circumferential wall 81 and the third plane 103;
determining a further intersection line of the second cir-

cumferential wall 82 and the third plane 103; and deter-
mining the reduced socket height 125 at the projection
61 as minimum distance, measured perpendicular to the
intersection line 111, of any point on the further intersec-
tion line from the intersection line 111.
[0182] The projection 61 has a projection height 126.
The projection height 126 indicates how far the projection
projects towards the first circumferential wall segment
81. The projection height 126 may be determined as
socket height 123 minus the reduced socket height 125
at the projection 61.
[0183] The projection 61 may extend from the socket
bottom wall 70 to the circumferential rim 62. The projec-
tion 61 may extend continuously from the socket bottom
wall 70 to the circumferential rim 62.
[0184] The first connector pin 51 projects from the first
bottom wall segment 71. The second connector pin 52
projects from the second bottom wall segment 72. A rib
73 may be provided between the first and second bottom
wall segments 71, 72. The rib 73 may project from at
least one of, preferable from both of the first and second
bottom wall segments 71, 72. The rib 73 may project from
the socket bottom plane 103 towards the socket insertion
opening 64.
[0185] The rib 73 may extend from the first circumfer-
ential wall segment 81 to the second circumferential wall
segment 82. The rib 73 may extend continuously from
the first circumferential wall segment 81 to the second
circumferential wall segment 82. The rib 73 may have a
substantially constant cross-section as it extends along
the second plane 102 from the first circumferential wall
segment 81 to the second circumferential wall segment
82. Alternatively, the cross-section of the rib 73 may vary
and/or the rib 73 need not extend all the way between
the first and second circumferential wall segments 81, 82.
[0186] An effect of the rib 73 is that it increases the
electric creep distance through any fluid that might be
left in the socket 60. Electric resistance is thereby in-
creased, and electric creepage is decreased. Adverse
effects that would otherwise result from electric creep
current, such as the risk of electrolysis, are mitigated.
[0187] The projection 61 may also be operative to pro-
vide various effects. The projection 61 reduces the socket
height in a center region between the first and second
connector pins 51, 52, which may also contribute to in-
creasing electric creep resistance and/or reducing elec-
tric creepage. The projection 61 may provide protection
against reverse polarity insertion of a power plug. The
projection 61 may be operative to define, by virtue of its
geometry (such as size and position) which power plugs
are insertable into the socket 60. Thus, the projection 61
may be operative to allow power plugs to be inserted into
the socket which have characteristics (such as IP char-
acteristics) that are consistent with those of the appliance
and/or to prevent insertion of power plugs into the socket
which have characteristics (such as IP characteristics)
that are not consistent with those of the appliance.
[0188] The socket 60 may have geometrical features
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that contribute to enhanced characteristics by mitigating
the risk of electric creepage and/or mitigating the risk of
insertion of inappropriate power plugs.
[0189] A ratio of the pin distance 121 to the socket width
122 may be at least 0.60, at least 0.61, or at least 0.62.
In a socket having such a configuration, the connector
pins 51, 52 are spaced comparatively far apart, which
further decreases the risk of creep currents compared to
conventional connector configurations.
[0190] A ratio of the socket height 123 to the socket
width 122 may be at most 0.60, at most 0.55, at most
0.50, at most 0.45, or at most 0.40. A ratio of the socket
height 123 to the pin distance 121 may be at most 0.76,
at most 0.70, at most 0.65, at most 0.60, at most 0.55,
at most 0.50, at most 0.45, or at most 0.40. When the
socket 60 has such a configuration, the risk of creep cur-
rent is further decreased. Placement of a screw or bolt
head adjacent to and outside the socket 60 is facilitated,
as will be described later, which further decreases the
risk of creep current.
[0191] A ratio of the radius of curvature 105 of the third
and/or fourth circumferential wall segments 83, 84 to the
socket width 122 may be at most 0.20. Alternatively or
additionally, a ratio of the radius of curvature 105 to the
pin distance 121 may be at most 0.35, or at most 0.33.
Such a configuration further decreases the risk of creep
current and allows a screw or bolt head to be positioned
separately from and adjacent to the socket, as will be
described later, which further decreases the risk of creep
current.
[0192] A distance 127 between the first or second con-
nector pin 51, 52 and the third or fourth circumferential
wall segments 83, 84 extending about the first and sec-
ond center axes 53, 54, respectively, may be less than
2.0 mm, less than 1.9 mm, less than 1.8 mm, less than
1.7 mm, less than 1.6 mm, less than 1.5 mm, less than
1.4 mm, less than 1.3 mm, less than 1.2 mm, or less than
1.1 mm. Alternatively or additionally, a ratio of the pin
distance 121 to the distance 127 between connector pin
and third/fourth circumferential wall segment may be at
least 4, at least 5, at least 6, or at least 7. The small
spacing between connector pin 51, 52 and third/fourth
circumferential wall segment 83, 84 allows the pins to be
spaced far apart, reducing the risk of electric creep cur-
rent.
[0193] The projection 61 may have a projection width
124, measured along a width direction of the socket 60
(e.g., in the third plane 103). The projection width 124
may be determined as a distance along the width direc-
tion between first and second projection segment ends
92, 93 at which the second circumferential wall segment
82 starts curving inward relative to a plane 112 intercon-
necting ends of the third and fourth circumferential wall
segments 83, 84. For illustration, the projection width 124
may be obtained by: determining a curve of intersection
of the second circumferential wall segment 82 and the
third plane 103, determining ends 92, 93 of the projection
segment 85 as outermost points of a segment on this

curve of intersection at which the curve of intersection is
spaced from the first plane by a distance less than a
maximum distance 123 as determined by the ends of the
third and fourth circumferential wall segments 83, 84, and
determining the projection width 124 as distance be-
tween these outermost points 93, 94 that define the pro-
jection width. A ratio of the projection width 124 to the
socket width 122 may be at least 0.60 or at least 0.61.
When the socket has such a configuration, the projection
width 124 is comparatively large. The constriction formed
in the bottom wall by such a wide projection may further
reduce the risk of electrolysis by reducing the risk of elec-
tric creepage.
[0194] A ratio of the projection height 126 to the radius
of curvature 105 of the third and fourth circumferential
wall segments 83, 84 may be at least 0.50, at least 0.55,
at least 0.60, at least 0.65, at least 0.70, at least 0.75, at
least 0.80, at least 0.85, at least 0.90, or at least 0.95.
Alternatively or additionally, a ratio of the projection
height 126 to the socket height 123 may be at least 0.15,
at least 0.20, or at least 0.25. When the socket has such
a configuration, the projection height 126 is comparative-
ly large compared to conventional female connectors.
The large projection height 126 facilitates configurations
in which a screw or bolt head can be positioned sepa-
rately from and adjacent to the socket, which further de-
creases the risk of electric creepage and electrolysis.
[0195] Figures 6 to 12 show a power plug 150. The
power plug 150 may be operative for insertion into the
socket 50. Figure 6 shows a plan view of the power plug.
Figure 7 shows a cross-sectional view. Figure 8 shows
a partial perspective view. Figure 9 shows a partial planar
side view. Figure10 shows an exploded view. Figure11
shows a cross-sectional view. Figure12 shows a planar
side view.
[0196] The power plug 150 comprises a male connec-
tor 160. The male connector 160 is operative for insertion
into a mating socket of an appliance (such as socket 50).
[0197] The power plug 150, and more specifically the
male connector 160, may comprise a first connector
sleeve 151 and a second connector sleeve 152. The first
and second connector sleeves 151, 152 may be opera-
tive to receive connector pins 52, 51 therein. The first
and second connector sleeves 151, 152 are formed of a
conductive material. The first and second connector
sleeves 151, 152 may be metallic sleeves.
[0198] The first connector sleeve 151 has a first sleeve
center axis 153. The second connector sleeve 152 has
a second sleeve center axis 154. The first sleeve center
axis 153 and the second sleeve center axis 154 may be
parallel to each other. The first sleeve center axis 153
and the second sleeve center axis 154 may be spaced
by a sleeve distance 221. The first sleeve center axis 153
and the second sleeve center axis 154 may define a first
plane 201. When the male connector 160 is inserted into
the socket, the first plane 201 of the power plug may
coincide with the first plane 101 of the appliance socket.
[0199] A second plane 202 may be perpendicular to
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the first plane 201. The second plane 202 may extend
parallel to the first sleeve center axis 153 and the second
sleeve center axis 154. The second plane 202 may be
equally spaced from the first sleeve center axis 153 and
the second sleeve center axis 154. When the male con-
nector 160 is inserted into the socket, the second plane
202 of the power plug may coincide with the second plane
102 of the appliance socket.
[0200] The end surface 170 may comprise a first end
surface segment 171 extending transverse, e.g. perpen-
dicular, to the first and second planes 201, 202. The first
end surface segment 171 may comprise the first connec-
tor pin insertion opening 174.
[0201] The end surface 170 may comprise a second
end surface segment 172 extending transverse to the
first and second planes 201, 202. The second end sur-
face segment may comprise the second connector pin
insertion opening 175.
[0202] The first and second end surface segments 171,
172 may be planar. The first and second end surface
segments 171, 172 may have an annular shape extend-
ing around the first and second pin insertion openings
174, 175, respectively.
[0203] The end surface 170 may comprise a groove
segment extending from the first end surface segment
171 to the second end surface segment 172 and defining
a groove 173. The groove 173 is arranged on the end
surface 170 and between the first end surface segment
171 and the second end surface segment 172.
[0204] The power plug 150 may further comprise a cir-
cumferential connector wall 180 that may extend from a
circumference of the end surface 170.
[0205] The circumferential connector wall 180 may
comprise a first circumferential connector wall segment
181, a second circumferential connector wall segment
182, a third circumferential connector wall segment 183
that is curved, intersects the first plane 201, and inter-
connects the first circumferential connector wall segment
181 and the second circumferential connector wall seg-
ment 182, and a fourth circumferential connector wall
segment 184 that is curved, intersects the first plane 201,
and interconnects the first circumferential connector wall
segment 181 and the second circumferential connector
wall segment 182.
[0206] The first and second circumferential connector
wall segments 181, 182 may be arranged to face each
other. The first and second circumferential connector wall
segments 181, 182 may be arranged on opposite longer
sides of the socket (which longer side is also referred to
as width direction herein and in the art).
[0207] The first and second circumferential connector
wall segments 181, 182 may have different shapes, as
will be explained in more detail below. The second cir-
cumferential wall segment 182 may comprise a notch
161. The first circumferential wall segment 181 may be
free from a notch. The first circumferential wall segment
181 may be planar.
[0208] The third and fourth circumferential connector

wall segments 183, 184 may be arranged to face each
other. The third and fourth circumferential connector wall
segments 183, 184 may be arranged on opposite shorter
sides of the socket (which shorter side is also referred to
as height direction herein and in the art). The third and
fourth circumferential connector wall segments 183, 184
may each curve from the first circumferential connector
wall segment 181 to the second circumferential connec-
tor wall segment 182. An intersection of the third and
fourth circumferential connector wall segments 183, 184
with a plane (in particular with any plane) that is perpen-
dicular to the first and second planes 201, 202 and inter-
sects the third and fourth circumferential connector wall
segments 183, 184 may be an arc of an ellipse, such as
a semicircle or other elliptical arc. Alternatively or addi-
tionally, an intersection of the third and fourth circumfer-
ential connector wall segments 183, 184 with a plane (in
particular with any plane) that is parallel to the first and
second planes 201, 202 and intersects the third and
fourth circumferential connector wall segments 183, 184
may be a straight line. The third and fourth circumferential
connector wall segments 183, 184 may be shaped as
cylinder segments or conical segments, without being
limited thereto. A third plane 203 may be a plane which
the first and second end surface segments 171, 172 are
arranged. Portions of the third and fourth circumferential
connector wall segments 183, 184 that are closest to
(e.g. located in) the third plane 203 may comprise circular
arcs having a radius of curvature, as explained in more
detail below.
[0209] The third circumferential connector wall seg-
ment 183 may have a shape that corresponds to that of
an angular segment (or arc) of a frustoconical surface or
a cylindrical surface. This frustoconical or cylindrical arc
segment may extend over an angle 229. The angle 229
may be at least 170°.
[0210] The fourth circumferential wall segment 184
may have a shape that corresponds to that of an angular
segment (or arc) of a frustoconical surface or a cylindrical
surface. This frustoconical or cylindrical arc segment may
extend over an angle 229. The angle 229 may be at least
170°. The angles 229 over which the third and fourth
circumferential connector wall segments 183, 184 extend
may be equal to each other, without being limited thereto.
[0211] The angle 229 over which the third and fourth
circumferential connector wall segments 183, 184 form
a circular or elliptical arc may be different from the angle
129 over which the third and fourth circumferential wall
segments 83, 84 of a mating female connector form a
circular or elliptical arc.
[0212] The first to fourth circumferential connector wall
segments 181-184 may each extend from a root at a
circumferential rim 162 to a free end. The free ends may
be arranged at the end surface 170.
[0213] The first circumferential connector wall seg-
ment 181 may transition into the third circumferential con-
nector wall segment 183 along a line that may extend
from the root at the circumferential rim 162 to the free

29 30 



EP 4 300 757 A1

17

5

10

15

20

25

30

35

40

45

50

55

end at the end surface 170. An intersection of this tran-
sition line with a third plane 203 (which will be described
in more detail below) is shown as point 191 in Figure 6.
[0214] The third circumferential connector wall seg-
ment 183 may transition into the second circumferential
connector wall segment 182 along a line that may extend
from the root at the circumferential rim 162 to the free
end at the end surface 170. An intersection of this tran-
sition line with the third plane 203 is shown as point 192
in Figure 6.
[0215] The second circumferential connector wall seg-
ment 182 may transition into the fourth circumferential
connector wall segment 184 along a line that may extend
from the root at the circumferential rim 162 to the free
end at the end surface 170. An intersection of this tran-
sition line with the third plane 203 is shown as point 193
in Figure 6.
[0216] The fourth circumferential connector wall seg-
ment 184 may transition into the first circumferential con-
nector wall segment 181 along a line that may extend
from the root at the circumferential rim 162 to the free
end at the end surface 170. An intersection of this tran-
sition line with the third plane 203 is shown as point 194
in Figure 6.
[0217] The groove 173 in the end face may extend
along the second plane 202. The groove 173 may extend
from the first circumferential connector wall 181 to the
second circumferential connector wall 182. The groove
segment that forms the groove 173 may be recessed as
compared to a plane in which the first and second end
surface segments 171, 172 extend.
[0218] An intersection of the end surface 170 with the
first plane 201 (as shown in Figure 7) may have a concave
shape at the groove 173. A point of the groove 173 that
is closest to a plane in which the circumferential rim 162
extends may be located at or close to an intersection of
the second plane 202 with the end surface, in a cross-
section in the first plane 201.
[0219] An intersection of the end surface 170 with the
second plane 202 may have a planar or convex shape
to facilitate liquid drainage.
[0220] The groove 173 may comprise a first sloped por-
tion 176 extending from the first end surface segment
171 and a second sloped portion 177 extending from the
second end surface segment 172. The first and second
sloped portions 176, 177 may be recessed more strongly
from a plane in which the first and second end surface
segments 171, 172 are provided with increasing distance
from the first and second end surface segments 171,
172, respectively.
[0221] The groove 173 may be formed by a V-shaped
or U-shaped recess in the end surface 170.
[0222] The groove 173 may be operative to provide
water drainage. The groove 173 may assist in removal
of remnant moisture.
[0223] The notch 161 is formed by a notch wall seg-
ment 185 of the second circumferential wall segment.
The notch 161 is operative to prevent reverse polarity

insertion into a socket of an appliance. The notch 161
also mitigates the risk of the power plug 150 being used
in association with an appliance having an ingress pro-
tection (IP) class (IPC) that is not in conformity with that
of a power supply device that comprises the power plug
150 and/or with an appliance that is otherwise not intend-
ed to be used on or with the power supply device that
comprises the power plug 150.
[0224] The third plane 203 may extend perpendicularly
to both the first plane 201 and the second plane 202. The
third plane 203 may be located such that the first and
second end surface segments 171, 172 are arranged
therein.
[0225] The power plug may have a plug connector
width 222, measured along the first plane 201 (e.g., as
distance between points 195, 196 located on the third
and fourth circumferential connector wall segments 183,
184 and on the first plane 201). A ratio of the sleeve
distance 221 to the plug connector width 222 may be at
least 0.50, at least 0.55, at least 0.60, or at least 0.62.
The sleeve spacing decreases the risk of creep currents
during use of the power plug 150.
[0226] The first and third planes 201, 203 may intersect
the circumferential connector wall 180 at a first point of
intersection 195 and the first and third planes may inter-
sect the circumferential connector wall 180 at a second
point of intersection 196. The plug connector width 222
may be a distance between the first and second points
of intersection 195, 196. A ratio of the sleeve distance
221 to the plug connector width 222 may be at least 0.50,
at least 0.55, at least 0.60, or at least 0.62. The sleeve
spacing decreases the risk of creep currents during use
of the power plug 150.
[0227] If the third and fourth circumferential connector
wall segments 183, 184 are rounded off towards the end
surface 170 (as shown in insets 310, 312 in Fig. 7), the
plug connector width 222 may be determined by

- determining the first point of intersection 195 as in-
tersection point of a first tangential line 311 and the
third plane 203, wherein the first tangential line 311
is tangential to the third circumferential connector
wall 183 and is located in the first plane 201;

- determining the second point of intersection 196 as
intersection point of a second tangential line 313 and
the third plane 203, wherein the second tangential
line 313 is tangential to the fourth circumferential
connector wall 184 and is located in the first plane
201; and

- determining the plug connector width 222 as dis-
tance between the first and second points of inter-
section 195, 196.

[0228] The power plug 150 may have a plug connector
height 223. The plug connector height 223 may corre-
spond to a maximum extension of the plug connector
along the shorter one of the two axes of the plug connec-
tor as seen in plan view. The plug connector height 223
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may be determined using any one of the following tech-
niques:

- determining an intersection line 211 of the first cir-
cumferential connector wall 181 and the third plane
203; determining point(s) 192, 193 at which an inter-
section of the circumferential connector wall 180 and
the third plane 203 has maximum distance from the
intersection line 211; determining the distance of the
point(s) 192, 193 from the intersection line 211 as
plug connector height 223.

- determining an intersection line 211 of the first cir-
cumferential connector wall 181 and the third plane
203; determining point(s) 192, 193 at which, in an
intersection in the third plane 203, the third and fourth
circumferential wall segments 183, 184 transition in-
to second circumferential wall segment 182; deter-
mining a maximum one of the two distances of the
point(s) 192, 193 from the intersection line 211 as
plug connector height 223.

- determining points 191, 192 as intersections of the
first plane 201, a plane that is parallel to the second
plane 202 and passes through the first center axis
153, and the circumferential connector wall 70; and
determining the plug connector height 223 as dis-
tance between these points 191, 192;

- determining points 193, 194 as intersections of the
first plane 201, a plane that is parallel to the second
plane 202 and passes through the second center
axis 154, and the circumferential connector wall 70;
and determining the plug connector height 223 as
distance between these points 193, 194;

- determining a radius of curvature 205 of an intersec-
tion of the third or fourth circumferential connector
wall 183, 184 with the third plane 203; and determin-
ing the plug connector height 223 as being two times
the radius of curvature 205.

[0229] A ratio of the radius of curvature 205 to the
sleeve distance 221 may be at most 0.35. The sleeve
distance 221 that is large compared to the radius of cur-
vature 205 (which is indicative of the connector height)
reduces the risk of electric creep currents. The radius of
curvature 205 (which is indicative of the connector height)
that is small compared to the sleeve distance 221 reduc-
es the amount of liquid that can be introduced into a fe-
male connector during use, which in turn also mitigates
the risk of electric creepage.
[0230] As mentioned above, the second circumferen-
tial connector wall segment 182 may have a notch seg-
ment 185. The notch segment 185 forms the notch 161
on an external surface of the power plug 150. The notch
161 provides a decrease in socket height, measured
along the second plane 202, as seen in plan view (see
Figure 6). At the notch 161, the second circumferential
connector wall segment 182 projects towards the first
circumferential connector wall segment 181. For illustra-
tion, in any plane that coincides with or is parallel to the

third plane 203 and that intersects the circumferential
connector wall segment, the notch 161 may project to-
wards the first circumferential connector wall segment
181 compared to points 192, 193 on the second circum-
ferential connector wall segment 182 that are spaced
from the first circumferential connector wall segment 181
by a maximum distance.
[0231] The notch 161 causes the plug connector 160
to have a reduced plug connector height 225 at the notch
161. The reduced plug connector height 225 at the notch
161 may be determined by: determining an intersection
line 221 of the first circumferential connector wall 181
and the third plane 203; determining a further intersection
line 221 of the second circumferential connector wall 182
and the third plane 203; and determining the reduced
socket height 225 at the notch 161 as minimum distance,
measured perpendicular to the intersection line 221, of
any point on the further intersection line from the inter-
section line 221.
[0232] The notch 161 has a notch height 226. The
notch height 226 indicates how far the notch projects
towards the first circumferential connector wall segment
181. The notch height 226 may be determined as socket
height 223 minus the reduced socket height 225 at the
notch 161.
[0233] The notch 161 has a notch width 224. The notch
width 224 may be measured along a width direction of
the plug connector (e.g., in the third plane 203). The notch
width 224 may be determined as a distance along the
width direction between first and second ends of the
notch segment 185 at which the second circumferential
connector wall segment 182 starts curving inward relative
to a plane 212 interconnecting ends of the third and fourth
circumferential connector wall segments 183, 184. or The
notch width 224 may be obtained by: determining a curve
of intersection of the second circumferential connector
wall segment 182 and the third plane 203, determining
ends of the notch segment 185 as outermost points of a
segment on this curve of intersection at which the curve
of intersection is spaced from the first plane 201 by a
distance less than a maximum distance as determined
by the ends of the third and fourth circumferential con-
nector wall segments 183, 184, and determining the
notch width 224 as distance between these outermost
points 192, 193 of the notch segment.
[0234] The notch 161 may extend from the circumfer-
ential rim 162 to the end surface 170. The notch 161 may
extend continuously from the circumferential rim 162 to
the end surface 170.
[0235] The first connector sleeve 151 may be recessed
from the end surface 170. The second connector sleeve
152 may be recessed from the end surface 170.
[0236] The notch 161 may also be operative to provide
various effects. The notch 161 may provide protection
against reverse polarity insertion of the power plug 150
into a socket. The notch 161 may be operative to define,
by virtue of its geometry (such as size and position) into
which sockets the power plug 150 is insertable. Thus,
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the notch 161 may be operative to allow the power plug
to be inserted into sockets of appliances which have char-
acteristics (such as IP characteristics) that are consistent
with those of a power supply device that comprises the
power plug and/or to prevent insertion of the power plug
into sockets of appliances which have characteristics
(such as IP characteristics) that are not consistent with
those of the power supply device that comprises the pow-
er plug.
[0237] The power plug 150, and in particular its con-
nector 160, may have geometrical features that contrib-
ute to enhanced characteristics by mitigating the risk of
electric creepage and/or mitigating the risk of insertion
into inappropriate sockets.
[0238] A ratio of the plug connector height 123 to the
plug connector width 122 may be at most 0.60, at most
0.55, at most 0.50, at most 0.45, or at most 0.40. Alter-
natively or additionally, a ratio of the plug connector
height 123 to the sleeve distance 121 may be at most
0.60, at most 0.55, at most 0.50, at most 0.45, or at most
0.40. Such a power plug configuration further reduces
the risk of undesired electrolysis during use.
[0239] A ratio of the radius of curvature 205 to the plug
connector width 222 may be at most 0.20; a ratio of the
radius of curvature to the pin distance may be at most
0.35 or at most 0.33. Such a power plug configuration
further reduces the risk of undesired electrolysis during
use.
[0240] A ratio of the notch width 224 to the sleeve dis-
tance 221 may be at least 0.50, at least 0.55, at least
0.60, at least 0.65, at least 0.70, at least 0.75, at least
0.80, at least 0.85, at least 0.90, or at least 0.95. Such a
power plug configuration further reduces the risk of un-
desired electrolysis during use.
[0241] A ratio of the notch height 226 to the radius of
curvature 205 may be at least 0.50, at least 0.55, at least
0.60, at least 0.65, at least 0.70, at least 0.75, at least
0.80, or at least 0.85. Alternatively or additionally, a ratio
of the notch height 226 to the plug connector height 223
may be at least 0.15, at least 0.20, or at least 0.25. Such
a power plug configuration further reduces the risk of
undesired electrolysis during use.
[0242] As shown in Figures 10 and 11, the power plug
150 may comprise a first component 164 and a second
component 165. The first component 164 may be a first
plastic component. The second plastic component 165
may be a second plastic component. The first component
164 may provide the male connector 160, including the
end surface 170 and the circumferential connector wall
180.
[0243] The second component 165 may form a bend
protection.
[0244] The second component 165 may provide a con-
nection to a power cable 167. The second component
165 may comprise a bend protection portion 166. In the
bend protection portion 166, the second component 165
may extend around a sheath of the power cable 167 re-
ceived therein. The bend protection portion 166 may be

provided with recessed for increased flexibility (as com-
pared to the part of the second component 165 where
no recesses are provided).
[0245] The first component 164 may be made of a more
rigid material than the second component 165. The first
component 164 may be made from a material having a
first hardness (determined, e.g., as Shore hardness) and
the second component 165 may be made from a material
having a second hardness (determined, e.g., as Shore
hardness).
[0246] The higher hardness of the first component 164
makes it less likely that the second circumferential wall
segment 182 that defines the notch 161 deflects upon
insertion into a socket having a socket geometry type (in
particular a projection geometry type) different from that
of the power plug connector.
[0247] A base end of the first component 164 that is
opposite the end surface 170 may have a reduced wall
thickness portion 167. The reduced wall thickness portion
167 may be formed by a step feature in the first compo-
nent 164. The reduced wall thickness portion 167 may
extend circumferentially around the first component 164.
[0248] The second portion 165 may be overmolded on
the reduced wall thickness portion 167.
[0249] Figure 13 is a cross-sectional partial view show-
ing the female connector 50 engaged with the male con-
nector 150. The first connector pin 51 is received in the
second connector sleeve 152. The second connector pin
52 is received in the first connector sleeve 151.
[0250] The plug connector of the power plug 150 and
the socket of the appliance are dimensioned and shaped
such that, in the engaged state, the (outer) circumferen-
tial connector wall 180 of the power plug 150 is spaced
from the (inner) circumferential wall 80 of the socket by
a gap 230. The gap 230 may be a circumferential gap
that extends entirely along the (outer) circumferential
connector wall 180 of the power plug 150 is spaced from
the (inner) circumferential wall 80 of the socket.
[0251] Alternatively or additionally, the socket bottom
wall 70 may remain spaced from the end surface 170 in
the engaged state. Removal of remnant liquid is facilitat-
ed thereby, reducing the risk of electrolysis.
[0252] Figure 14 is a partial exploded view showing
connector pins 51, 52 and connector sleeves 151, 152.
[0253] The connector pins 51, 52 may each comprise
an enlarged diameter portion (such as a thickened end
portion) 241 and a reduced diameter portion 242.
[0254] The connector sleeves 151, 152 may be formed
as slotted metal sleeves that comprise a slot 243 extend-
ing along the entire length of the connector sleeves 151,
152 in order to allow widening during connection. The
connector sleeves 151, 152 may each comprise a de-
pressed portion 244 arranged to press against the re-
duced diameter portion 242 of the connector pins 51, 52
to retain the connector pins 51, 52 in a secured state in
the mating connector sleeves 152, 151.
[0255] The projection of the female connector on the
appliance facilitates placement of a screw or bolt head
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adjacent to and outside the socket, as explained in more
detail with reference to Figure 15.
[0256] Figure 15 shows an end face of a housing of an
appliance 20. The end face has an insertion opening of
a socket of a female connector 50. The socket has a
circumferential wall that defines a projection, as ex-
plained in detail above. A recess 261 is provided adjacent
the socket 60. A head 262 of a screw or bolt is received
within the recess 261.
[0257] The recess 261 may be positioned adjacent to
but separated from the socket 60 by a wall 265. Position-
ing the recess 261 for the head 262 outside the socket
60 allows the socket 60 to be kept free of a screw or bolt
head. This further reduces the risk of electric creep cur-
rents.
[0258] The recess 261 may be positioned such that it
overlaps with a line 262 interconnecting ends of the third
and fourth circumferential wall segments 183, 184. In this
way, the area that is kept clear of the socket 60 by virtue
of the projection is used, at least in part, for allowing the
recess 261 to overlap therewith.
[0259] Other projection (female connector) and notch
(male connector) geometries may be used. Examples for
projection and notch geometries are shown in and ex-
plained with reference to Figures 16 to 18 for one further
projection or notch geometry and Figures 19 to 21 for yet
another further projection or notch geometry. Figures 16
and 19 show female connectors in plan view. Figures 17
and 20 show corresponding male connectors in plan
view. Figure 18 and 21 are partial perspective views of
the corresponding male connectors. The various projec-
tions and notches are distinguished from each other inter
alia in their projection/notch height and projection/notch
width. These parameters may be determined as ex-
plained with reference to Figures 1 to 15.
[0260] Figures 16 to 18 show connectors in which the
projection (female connector) or notch (male connector)
is more pronounced than in the connectors of Figures 4
to 12.
[0261] Figure 16 is a plan view of a further female con-
nector 270 that may be provided on an appliance. The
further female connector 270 has a second circumferen-
tial wall segment 272 that is different from the second
circumferential wall segment 182 of Figures 4 and 5. The
second circumferential wall segment 272 comprises a
projection segment 273 that forms a projection 271 that
has a greater projection height 275 than the female con-
nector 50 of Figures 4 and 5. Accordingly, the reduced
socket height 274 at the projection 271 is smaller than
for the female connector 50 of Figures 4 and 5. A projec-
tion width 124 may remain the same as compared to the
female connector 50 of Figures 4 and 5 or may be smaller
than for the female connector 50 of Figures 4 and 5.
[0262] A ratio of the projection width 124 to the socket
width 122 may be at least 0.60 or at least 0.61. When
the socket has such a configuration, the projection width
124 is comparatively large. The constriction formed in
the bottom wall by such a wide projection may further

reduce the risk of electrolysis by reducing the risk of elec-
tric creepage.
[0263] A ratio of the projection height 275 to the radius
of curvature 105 of the third and fourth circumferential
wall segments 83, 84 may be at least 0.50, at least 0.55,
at least 0.60, at least 0.65, at least 0.70, at least 0.75, at
least 0.80, at least 0.85, at least 0.90, at least 0.95, at
least 1.00, at least 1.05, or at least 1.10. Alternatively or
additionally, a ratio of the projection height 275 to the
socket height 123 may be at least 0.15, at least 0.20, at
least 0.25, at least 0.30, at least 0.35, at least 0.4, at least
0.45, at least 0.50, or at least 0.55. This large projection
height 275 facilitates configurations in which a screw or
bolt head can be positioned separately from and adjacent
to the socket, which further decreases the risk of electric
creepage and electrolysis.
[0264] Figures 17 and 18 show a further male connec-
tor 280 of a power plug operative for insertion into, inter
alia (but not necessarily limited to) the further female con-
nector 270.
[0265] The further male connector 280 has a second
circumferential connector wall segment 282 that is differ-
ent from the second circumferential connector wall seg-
ment 182 of Figures 6 to 12. The second circumferential
connector wall segment 282 comprises a notch segment
283 that forms a plug connector notch 281 that has a
greater plug connector notch height 285 than the male
connector 150 of Figures 6 to 12. Accordingly, the re-
duced plug connector height 284 at the plug connector
notch 281 is smaller than for the male connector 150 of
Figures 6 to 12. A notch width 224 may remain the same
as compared to the male connector 150 of Figures 6 to
12 or may be smaller than for the male connector 150 of
Figures 6 to 12.
[0266] A ratio of the plug connector notch width 224 to
the plug connector width 222 may be at least 0.60 or at
least 0.61. Alternatively or additionally, a ratio of the notch
width 224 to the sleeve distance 221 may be at least
0.50, at least 0.55, at least 0.60, at least 0.65, at least
0.70, at least 0.75, at least 0.80, at least 0.85, at least
0.90, or at least 0.95.
[0267] A ratio of the notch height 285 to the radius of
curvature 205 of the third and fourth circumferential con-
nector wall segments 183, 184 may be at least 0.50, at
least 0.55, at least 0.60, at least 0.65, at least 0.70, at
least 0.75, at least 0.80, at least 0.85, at least 0.90, at
least 0.95, at least 1.00, at least 1.05, or at least 1.10.
Alternatively or additionally, a ratio of the notch height
285 to the plug height 223 may be at least 0.15, at least
0.20, at least 0.25, at least 0.30, at least 0.35, at least
0.4, at least 0.45, at least 0.50, or at least 0.55. This large
notch height 285 facilitates configurations in which a
screw or bolt head can be positioned separately from and
adjacent to the socket, which further decreases the risk
of electric creepage and electrolysis.
[0268] Figures 19 to 21 show connectors in which the
projection (male connector) or notch (female connector)
is less pronounced than in the connectors of Figures 4

37 38 



EP 4 300 757 A1

21

5

10

15

20

25

30

35

40

45

50

55

to 12.
[0269] Figure 19 is a plan view of a further female con-
nector 290 that may be provided on an appliance. The
further female connector 290 has a second circumferen-
tial wall segment 292 that is different from the second
circumferential wall segment 182 of Figures 4 and 5. The
second circumferential wall segment 292 comprises a
projection segment 293 that forms a projection 291 that
has a smaller projection height 295 than the female con-
nector 50 of Figures 4 and 5. Accordingly, the reduced
socket height 294 at the projection 291 is greater than
for the female connector 50 of Figures 4 and 5. A projec-
tion width 297 may be smaller than for the female con-
nector 50 of Figures 4 and 5 or may remain the same as
for the female connector 50 of Figures 4 and 5. The pro-
jection width 297 is determined as distance between
ends 296, 93 of the curved projection segment (e.g., in
the third plane 103).
[0270] A ratio of the projection width 297 to the socket
width 122 may be at least 0.30, at least 0.35, or at least
0.40.
[0271] A ratio of the projection height 295 to the radius
of curvature 105 of the third and fourth circumferential
wall segments 83, 84 may be at least 0.30, at least 0.35,
or at least 0.40. Alternatively or additionally, a ratio of the
projection height 295 to the socket height 123 may be at
least 0.15, at least 0.20, at least 0.25, or at least 0.30.
[0272] Figures 20 and 21 show a further male connec-
tor 300 of a power plug operative for insertion into, inter
alia (but not necessarily limited to) the further female con-
nector 290.
[0273] The further male connector 300 has a second
circumferential connector wall segment 302 that is differ-
ent from the second circumferential connector wall seg-
ment 182 of Figures 6 to 12. The second circumferential
connector wall segment 302 comprises a notch segment
303 that forms a plug connector notch 301 that has a
smaller plug connector notch height 305 than the male
connector 150 of Figures 6 to 12. Accordingly, the re-
duced plug connector height 304 at the plug connector
notch 301 is greater than for the male connector 150 of
Figures 6 to 12. A plug connector notch width 307 may
be smaller than for the male connector 150 of Figures 6
to 12 or may remain the same as compared to the male
connector 150 of Figures 6 to 12. The plug connector
notch width 307 is determined as distance between ends
306, 193 of the curved notch segment (e.g., in the third
plane 203).
[0274] A ratio of the plug connector notch width 307 to
the plug connector width 222 may be at least 0.30, at
least 0.35, or at least 0.40. Alternatively or additionally,
a ratio of the notch width 307 to the sleeve distance 221
may be at least 0.15, at least 0.20, at least 0.25, or at
least 0.30.
[0275] A ratio of the notch height 305 to the radius of
curvature 205 of the third and fourth circumferential con-
nector wall segments 183, 184 may be at least 0.30, at
least 0.35, or at least 0.40. Alternatively or additionally,

a ratio of the notch height 305 to the plug height 223 may
be at least 0.15, at least 0.20, at least 0.25, or at least
0.30.
[0276] Different types of socket geometries and differ-
ent types of plug connector geometries may be imple-
mented, as explained above. The various types of ge-
ometries may be distinguished from each other by a size
and/or position of a projection (female connector) and/or
notch (male connector). For illustration, the various types
of geometries may be distinguished from each other by
their projection/notch width and/or projection/notch
height, as explained above. The notch width and notch
height of the power plug and the projection width and
projection height of the socket may respectively be de-
termined using any one of the techniques described
above.
[0277] The different notch geometries (e.g., different
notch widths and/or notch heights) may be assigned to
different characteristics, such as different IPCs. The dif-
ferent projection geometries (e.g., different projection
widths and/or projection heights) may be assigned to dif-
ferent characteristics, such as different IPCs. For illus-
tration, kits may include devices in which

- a socket has a socket geometry selected from group
that has a socket projection geometry selected from
a group comprising a first and second socket projec-
tion geometry (and that may consist of the first and
second socket projection geometries, an optional
third socket projection geometry, and optional addi-
tional socket projection geometries); and

- a power supply device comprises a power plug that
has a plug connector notch geometry selected from
a group comprising a first and second plug connector
notch geometry (and that may consist of the first and
second plug connector notch geometries, an option-
al third plug connector notch geometry, and optional
additional plug connector notch geometries).

[0278] The different notch geometries may be distin-
guished from each other in at least one of notch width
and notch height. The different projection geometries
may be distinguished from each other in at least one of
projection width and projection height. The different notch
and projection geometries may be such that at least one
of the socket projection geometries allows insertion of
plug connectors with at least two types of different plug
connector notch geometries. The different notch and pro-
jection geometries may be such that at least one of the
plug connector notch geometries allows the plug connec-
tor to be inserted into sockets with at least two types of
different socket projection geometries. The different
notch and projection geometries may be such that the
projection geometries selectively prevent insertion of a
power plug depending on characteristics associated with
the power plug connector notch geometry, e.g., if the
power plug connector notch geometry is assigned to an
IPC (determined in accordance with, e.g., IEC 60529,
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ISO 20653, or DIN 40050-9) that is not compatible with
that of the appliance (e.g., because the power supply
device has an IPC that is lower than that of the appliance).
[0279] The notch and/or projection geometries may be
implemented in such a way that

- the male connector of Figures 17 and 18 is insertable
into the appliance socket of Figures 4 and 5, the ap-
pliance socket of Figure 16, and the appliance socket
of Figure 19;

- the male connector of Figures 6 to 12 is insertable
into the appliance socket of Figures 4 and 5 and is
also insertable into the appliance socket of Figure
16 but is blocked from being inserted into the appli-
ance socket of Figure 19;

- the male connector of Figures 20 and 21 is insertable
into the appliance socket of Figure 19 but is blocked
from being inserted into the appliance socket of Fig-
ures 4 and 5 and from being inserted into the appli-
ance socket of Figure 16.

[0280] The notch and/or projection geometries may be
implemented in such a way that

- the female connector of Figure 19 can receive the
power plug connector of Figures 6 to 12, the power
plug connector of Figures 17 and 18, and the power
plug connector of Figures 20 and 21;

- the female connector of Figures 4 and 5 can receive
the power plug connector of Figures 6 to 12 and the
power plug connector of Figures 17 and 18 but blocks
insertion of the power plug connector of Figures 20
and 21;

- the female connector of Figure 16 can receive the
power plug connector of Figures 17 and 18 but blocks
insertion of the power plug connector of Figures 6 to
12 and of the power plug connector of Figures 20
and 21.

[0281] The various connector geometries may be as-
signed to different IPCs and/or different other character-
istics, ensuring that a power supply device that is com-
patible with a more challenging characteristic (e.g., a
higher IPC) may also be used on appliances that are
designed to comply with less challenging requirements
only (e.g., a lower IPC).
[0282] For illustration rather than limitation, a connec-
tor geometry as explained with reference to Figures 19
to 21 may be used for IPX0 plugs and appliances. A con-
nector geometry as explained with reference to Figures
4 to 12 may be used for IPX4 plugs and appliances. A
connector geometry as explained with reference to Fig-
ures 16 to 18 may be used for IPX7 plugs and appliances.
[0283] Figure 22 is a table which illustrates the use of
a set of socket geometries and a set of corresponding
plug connector geometries which are implemented in
such a way that

- a plug designed to comply with more challenging re-
quirements (e.g., a higher IPC) may be used not only
on appliances meeting these challenging require-
ments (such as the same high IPC as the plug) but
also with appliances meeting less challenging re-
quirements (such as a lower IPC than the plug);

- a plug is prevented from being inserted into a socket
of an appliance which is designed to meet more chal-
lenging requirements (e.g., a higher IPC) than the
plug (e.g., when the plug is designed for a lower IPC
than the appliance).

[0284] A power supply device according to embodi-
ments may comprise a power plug according to an em-
bodiment. The power supply device may be implemented
as a power cord, as shown in Figure 1. Figure 23 shows
another power supply device 190. The power supply de-
vice comprises a plug 193 for engagement with a mains
outlet, a support 191, and a stand 192 for receiving the
appliance thereon. The stand 192 may comprise or may
be a power plug as discussed herein. The support 191
may support the stand 192 in a generally upright position
when the appliance is received thereon.
[0285] The power supply device may be operative to
provide a supply voltage, e.g., a voltage in the range be-
tween 2 and 18 V; in the range between 4 and 12 V, or
of 5V or 12V. The power supply device may comprise a
converter for performing a voltage down conversion from
a mains voltage of, e.g., 230 V or 110 V, to a supply
voltage, e.g., a voltage in the range between 2 and 18
V; in the range between 4 and 12 V, or of 5V or 12V.
[0286] Figure 24 is a schematic block diagram of an
appliance 11, 12. The appliance comprises a female con-
nector 21 that may have any one of the configurations
disclosed herein. The female connector may be operative
to receive a supply voltage, e.g., a voltage in the range
between 2 and 18 V; in the range between 4 and 12 V,
or of 5V or 12V.
[0287] The appliance 11, 12 may further comprise a
battery 22 operative to be charged in response to the
supply voltage.
[0288] The appliance 11, 12 may further comprise an
electromechanical actuator, such as a motor 23, having
an output operative to move in response to the supply
voltage.
[0289] A housing 20 of the appliance 11, 12 may pro-
vide a desired IP, which may be reflected by a socket
geometry (e.g., a projection geometry) of the female con-
nector 21.
[0290] In the various embodiments disclosed herein,
the dimensions of the various quantities discussed herein
may be as follows. It will be appreciated that not all of
the dimensions specified below need to be present in
combination.

Female connector

[0291] The pin distance 121 may be 5 mm or more, 6
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mm or more, 7 mm or more, or 8 mm or more. The pin
distance 121 may be 12 mm or less, 11 mm or less, 10
mm or less, or 9 mm or less. The pin distance 121 may
be selected from one of the following ranges: 5 mm to
12 mm, 6 mm to 11 mm, 7 mm to 10 mm, or 8 mm to 9 mm.
[0292] The socket width 122 may be 10 mm or more,
11 mm or more, or 12 mm or more. The socket width 122
may be 15 mm or less, 14 mm or less, or 13.5 mm or
less. The socket width 122 may be selected from one of
the following ranges: 10 mm to 15 mm, 11 mm to 14 mm,
or 12 mm to 13.5 mm.
[0293] The socket height 123 may be 4.0 mm or more,
4.3 mm or more, or 4.5 mm or more. The socket height
123 may be 5.5 mm or less, 5.2 mm or less, or 5.0 mm
or less. The socket height 123 may be selected from one
of the following ranges: 4.0 mm to 5.5 mm, 4.3 mm to
5.2 mm, or 4.5 mm to 5.0 mm.
[0294] The radius of curvature 105 may be 1.8 mm or
more, 2.0 mm or more, or 2.2 mm or more. The radius
of curvature 105 may be 2.8 mm or less, 2.6 mm or less,
or 2.4 mm or less. The radius of curvature 105 may be
selected from one of the following ranges: 1.8 mm to 2.8
mm, or 2.0 mm to 2.6 mm, or 2.2 mm to 2.4 mm.
[0295] The projection width 124 and projection height
126 may be dependent on the IP class of the appliance,
as explained above.

Male connector

[0296] The sleeve distance 221 may be 5 mm or more,
6 mm or more, 7 mm or more, or 8 mm or more. The pin
distance 221 may be 12 mm or less, 11 mm or less, 10
mm or less, or 9 mm or less. The sleeve distance 221
may be selected from one of the following ranges: 5 mm
to 12 mm, 6 mm to 11 mm, 7 mm to 10 mm, or 8 mm to
9 mm.
[0297] The plug connector width 222 may be 10 mm
or more, 11 mm or more, or 12 mm or more. The plug
connector width 222 may be 15 mm or less, 14 mm or
less, or 13.5 mm or less. The plug connector width 222
may be selected from one of the following ranges: 10 mm
to 15 mm, 11 mm to 14 mm, or 12 mm to 13.5 mm.
[0298] The plug connector height 223 may be 4.0 mm
or more, 4.3 mm or more, or 4.5 mm or more. The plug
connector height 223 may be 5.5 mm or less, 5.2 mm or
less, or 5.0 mm or less. The plug connector height 223
may be selected from one of the following ranges: 4.0
mm to 5.5 mm, 4.3 mm to 5.2 mm, or 4.5 mm to 5.0 mm.
[0299] The radius of curvature 205 may be 1.8 mm or
more, 2.0 mm or more, or 2.2 mm or more. The radius
of curvature 205 may be 2.8 mm or less, 2.6 mm or less,
or 2.4 mm or less. The radius of curvature 205 may be
selected from one of the following ranges: 1.8 mm to 2.8
mm, or 2.0 mm to 2.6 mm, or 2.2 mm to 2.4 mm.
[0300] An outer diameter 228 of the first and second
connector sleeves 151, 152 may be 2.0 mm or more, 2.2
mm or more, or 2.4 mm or more. The outer diameter 128
of the first and second connector sleeves 151, 152 may

be 3.2 mm or less, 3.0 mm or less, or 2.8 mm or less.
The outer diameter 228 of the first and second connector
sleeves 151, 152 may be selected from one of the fol-
lowing ranges: 2.0 mm to 3.2 mm, 2.2 mm to 3.0 mm, or
2.4 mm to 2.8 mm.
[0301] The notch width 224 and notch height 226 may
be dependent on the IP class of the power supply device
and/or of the appliance for which the male connector is
designed, as explained above.
[0302] Various effects are attained by the devices, sys-
tems, kits, and methods disclosed herein. Improved pro-
tection against electrolysis can be attained, facilitating
usage in conditions in which remnant fluid may be prone
to adhering to connectors. A platform for combining male
and female connectors in a versatile manner can be im-
plemented, while providing protection against undesired
reverse polarity engagement of male and female con-
nectors.
[0303] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm."

Claims

1. A kit (10), comprising:

a first personal care appliance (11, 12) compris-
ing a first housing (20, 30) having a first socket
(21; 50), the first socket (21; 50) having a first
socket geometry selected from a set of two or
more different socket geometries that are each
assigned to a different one of several ingress
protection, IP, classes, the first socket geometry
being assigned to a first IP class; and
a power supply device (40; 190) comprising a
power plug (43; 150; 280; 300), the power plug
(43; 150; 280; 300) having a plug geometry se-
lected from a set of two or more different plug
geometries that are each assigned to a different
one of the two or more IP classes,
wherein the first socket (50) is shaped to:

allow insertion of the power plug (150) when
the plug geometry is assigned to an IP class
that is equal to the first IP class,
allow insertion of the power plug (280) when
the plug geometry is assigned to an IP class
that is higher than the first IP class, and
prevent insertion of the power plug (300)
when the plug geometry is assigned to an
IP class that is lower than the first IP class.

2. The kit of claim 1, wherein:
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the power supply device is a first power supply
device and the power plug is a first power plug
(150) having a first plug geometry assigned to
the first IP class;
the kit further comprises a second power supply
device comprising a second power plug (280),
the second power plug (280) having a second
plug geometry selected from the set of two or
more different plug geometries, the second plug
geometry being assigned to a second IP class
higher than the first IP class; and
the first socket (50) is shaped to allow insertion
of the first power plug (150) and to allow insertion
of the second power plug (280).

3. The kit of claim 2, wherein:

the kit further comprises a second personal care
appliance (11, 12) comprising a second housing
(20, 30) having a second socket (270), the sec-
ond socket (270) having a second socket geom-
etry selected from the set of two or more different
socket geometries, the second socket geometry
being assigned to the second IP class; and
the second socket (270) is shaped to prevent
insertion of the first power plug (150) and to allow
insertion of the second power plug (280).

4. The kit of any one of claims 1 to 3, wherein the first
personal care appliance comprises:

a housing having the first socket (21; 50) for in-
sertion of the power plug (43; 150; 280);
a first connector pin (51) and a second connector
pin (52), wherein at least a part of the first con-
nector pin (51) and at least a part of the second
connector pin (52) extends within the first socket
(21; 50), wherein:

the first connector pin (51) has a first center
axis (53),
the second connector pin (52) has a second
center axis (54),
the first center axis (53) and the second
center axis (54) are spaced by a pin dis-
tance (121),
the first center axis (53) and the second
center axis (54) define a first plane (101),
and
a second plane (102) is perpendicular to the
first plane (101) and extends parallel to and
is equally spaced from the first center axis
(53) and the second center axis (54);

wherein the first socket (21; 50) is provided with
a first socket circumferential wall (80) and a first
socket bottom wall (70),
wherein:

the first socket circumferential wall (80)
comprises

a first circumferential wall segment
(81);
a second circumferential wall segment
(82; 272; 292);
a third circumferential wall segment
(83) that is curved, intersects the first
plane (101), and interconnects the first
circumferential wall segment (81) and
the second circumferential wall seg-
ment (82; 272; 292);
a fourth circumferential wall segment
(84) that is curved, intersects the first
plane (101), and interconnects the first
circumferential wall segment (81) and
the second circumferential wall seg-
ment (82; 272; 292);
wherein the first and second circumfer-
ential wall segments (82; 272; 292) are
arranged on opposite sides of the first
plane (101) and the third and fourth cir-
cumferential wall segments (83, 84) are
arranged on opposite sides of the sec-
ond plane (102); and
wherein the second circumferential
wall segment (82; 272; 292) comprises
a projection segment (85; 273; 293)
that forms a projection (61; 271; 291);
and

the first socket bottom wall (70) comprises

a first bottom wall segment (71) extend-
ing transverse to the first and second
planes (101, 102), wherein the first con-
nector pin (51) projects from the first
bottom wall segment (71);
a second bottom wall segment (72) ex-
tending transverse to the first and sec-
ond planes (101, 102), wherein the sec-
ond connector pin (52) projects from
the second bottom wall segment (72);

wherein a third plane (103) is perpendicular
to the first plane (101) and the second plane
(102) and wherein the first bottom wall seg-
ment (71) and the second bottom wall seg-
ment (72) extend in the third plane (103),
and
wherein the third circumferential wall seg-
ment (83) has a radius of curvature (105)
and a ratio of the radius of curvature (105)
to the pin distance (121) is at most 0.35.

5. The kit of claim 4, wherein an intersection of the third
circumferential wall segment (83) with the third plane

45 46 



EP 4 300 757 A1

25

5

10

15

20

25

30

35

40

45

50

55

(103) comprises a first circular arc around the first
center axis (53) extending over a first angle (129) of
at least 170°, and wherein an intersection of the
fourth circumferential wall segments (84) with the
third plane (103) comprises a second circular arc
around the second center axis (54) extending over
a second angle (129) of at least 170°.

6. The kit of claim 4 or claim 5, wherein the first socket
bottom wall (70) further comprises a rib (73) extend-
ing between the first bottom wall segment (71) and
the second bottom wall segment (72) and projecting
relative to the first bottom wall segment (71) and the
second bottom wall segment (72) to separate the
first bottom wall segment (71) and the second bottom
wall segment (72),
optionally wherein the rib (73) extends continuously
from the first circumferential wall segment (81) to the
second circumferential wall segment (82; 272; 292),
further optionally wherein the rib (73) has an apex
line that lies within the second plane (102).

7. The kit of any one of claims 4 to 6, wherein the first
circumferential wall segment (81) has a shape dif-
ferent from a shape of the second circumferential
wall segment (82; 272; 292).

8. The kit of any one of claims 4 to 7, wherein the per-
sonal care appliance (11, 12) further comprises a
screw head (262) or bolt head (262) that is exposed
on a surface of the housing (20, 30), the housing (20,
30) comprises a recess (261) in which the screw or
bolt head (262) is arranged, and the recess (261) is
separated from the first socket (21; 50).

9. The kit of any one of the preceding claims, wherein
the power plug (43; 150; 280; 300) comprises:

a first connector sleeve (151);
a second connector sleeve (152);

wherein:

the first connector sleeve (151) has a first sleeve
center axis (153),
the second connector sleeve (152) has a second
sleeve center axis (154),
the first sleeve center axis (153) and the second
sleeve center axis (154) are spaced by a sleeve
distance (221),
the first sleeve center axis (153) and the second
sleeve center axis (154) define a first connector
plane (201),
a second connector plane (202) is perpendicular
to the first connector plane (201) and extends
parallel to and is equally spaced from the first
sleeve center axis (153) and the second sleeve
center axis (154), and

wherein the power plug (43; 150; 280; 300) further
comprises:

an end surface (170) in which a first pin insertion
opening (174) and a second pin insertion open-
ing (175) are arranged;
a circumferential connector wall (180) that ex-
tends from a circumference of the end surface
(170);
the circumferential connector wall (180) com-
prises

a first circumferential connector wall seg-
ment (181);
a second circumferential connector wall
segment (182; 282; 302);
a third circumferential connector wall seg-
ment (183) that is curved, intersects the first
connector plane (201), and interconnects
the first circumferential connector wall seg-
ment (181) and the second circumferential
connector wall segment (182; 282; 302);
a fourth circumferential connector wall seg-
ment (184) that is curved, intersects the first
connector plane (201), and interconnects
the first circumferential connector wall seg-
ment (181) and the second circumferential
connector wall segment (182; 282; 302);
wherein the first and second circumferential
connector wall segments (181, 182) are ar-
ranged on opposite sides of the first con-
nector plane (201) and the third and fourth
circumferential connector wall segments
(183, 184) are arranged on opposite sides
of the second connector plane (202); and
wherein the second circumferential connec-
tor wall segment (182; 282; 302) comprises
a connector notch segment (185; 283; 303)
that forms a connector notch (161; 281;
301); and

wherein the end surface (170) comprises:

a first end surface segment (171) extending
transverse to the first and second connector
planes (201, 202), wherein the first end sur-
face segment (171) comprises the first con-
nector pin insertion opening (174); and
a second end surface segment (172) ex-
tending transverse to the first and second
connector planes (201, 202), wherein the
second end surface segment (172) com-
prises the second connector pin insertion
opening (175);

wherein

a third connector plane (203) is perpendic-
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ular to the first connector plane (201) and
the second connector plane (202) and
wherein the first end surface segment (171)
and the second end surface segment (172)
extend in the third connector plane (203);
and
the third circumferential connector wall seg-
ment (183) has a radius of curvature (205),
and a ratio of the radius of curvature (205)
to the sleeve distance (221) is at most 0.35.

10. The kit of claim 9, wherein the third circumferential
connector wall segments (183) comprises a first cir-
cular arc around the first center axis (153) extending
over a first angle (229) of at least 170°, and wherein
the fourth circumferential connector wall segments
(184) comprises a second circular arc around the
second center axis (154) extending over a second
angle (229) of at least 170°.

11. The kit of claim 9 or claim 10,

wherein the end surface (170) comprises a
groove (173) arranged between the first end sur-
face segment (171) and the second end surface
segment (172),
optionally wherein the groove (173) extends
continuously between the first circumferential
connector wall segment (181) and the second
circumferential connector wall segment (182;
282; 302).

12. The kit of any one of claims 9 to 11, wherein a first
plastic component (164) that comprises the circum-
ferential connector wall (180) and the end surface
(170) is formed from a first plastic material, and
wherein the power plug (43; 150; 280; 300) further
comprises a second plastic component (165) con-
nected to an end of the first plastic component (164)
that is opposite the end surface (170), the second
plastic component (165) being formed from a second
plastic material, the first plastic material having a first
hardness and the second plastic material having a
second hardness different from the first hardness,
optionally wherein the second plastic material forms
a bend protection portion.

13. The kit of any one of claims 9 to 12, wherein the first
connector sleeve (151) is a first slotted sleeve oper-
ative to snap over a second connector pin (52) of a
male connector and/or wherein the second connec-
tor sleeve (152) is a second slotted sleeve operative
to snap over a first connector pin (51) of the male
connector.

14. A kit (10), comprising:

a first personal care appliance (11, 12) compris-

ing a first housing (20, 30) having a first socket
(21; 50), the first socket (21; 50) having a first
socket geometry,
a second personal care appliance (11, 12) com-
prising a second housing (20, 30) having a sec-
ond socket (21; 50), the second socket (21; 50)
having a second socket geometry,
said second housing (20, 30) being provided
more watertight than said first housing (20, 30),
a first power supply device (40; 190) comprising
a first power housing and a first power plug (43;
150; 280; 300), the first power plug (43; 150;
280; 300) having a first plug geometry,
a second power supply device (40; 190) com-
prising a second power housing and a second
power plug (43; 150; 280; 300), the second pow-
er plug (43; 150; 280; 300) having a second plug
geometry,
said second power housing being provided
more watertight than said first power housing,
wherein said first plug geometry is provided to
fit within said first socket but not within said sec-
ond socket and wherein said second plug ge-
ometry is provided to fit within both said first and
said second socket.

15. The kit (10) of claim 14, wherein a first connecting
surface of said first plug geometry provided for con-
necting with said first socket is larger than a second
connecting surface of said second plug geometry
provided for connecting with said second socket.

16. The kit (10) of claim 14 or 15, wherein said first plug
geometry is provided with a first lateral notch (161)
and wherein said second plug geometry is provided
with a second lateral notch (281) and wherein the
second lateral notch (281) is deeper than the first
lateral notch (261).

17. The kit (10) of claim 14, 15 or 16 comprising:
a third personal care appliance (11, 12) comprising
a third housing (20, 30) having a third socket (21;
50), the third socket (21; 50) having a third socket
geometry,

said second housing (20, 30) and first housing
being provided more watertight than said third
housing (20, 30),
a third power supply device (40; 190) comprising
a third power housing and a third power plug
(43; 150; 280; 300), the third power plug (43;
150; 280; 300) having a third plug geometry,
said second power housing and said first power
housing being provided more watertight than
said first power housing,
wherein said first and said second plug geome-
try is provided to fit within said third socket and
wherein said third plug geometry is provided to
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fit within neither said first nor said second socket.

18. The kit (10) of claim 14, 15, 16 or 17 wherein said
first and second power supply devices are of the
switch mode power supply type converting the mains
voltage into a lower appliance voltage and /or where-
in the first and second personal care appliance is
one of an electric tooth-brush, a shaver, a charging
device, a cleaning station or an epilator.
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