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(54) Hair removal device

(57)  The present invention is concerned with a hair
removal device that comprises a hair removal unit (120),
a cap element (110) having a skin contacting surface
(111) that extends at least on a side of the hair removal
unit (120), and wherein elongated and elevated struc-
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tures (112) are arranged on the skin contacting surface
(111), which elongated and elevated structures (112) all
extend essentially parallel to each other. Such a hair re-
moval device is specifically beneficial for application on
wet skin.
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Description
FIELD OF THE INVENTION

[0001] The present invention is concerned with hair
removal devices in general and in particular with hair re-
moval devices that comprise a.

BACKGROUND OF THE INVENTION

[0002] The Braun Silk épil Xpressive epilator device
has several detachable cap elements that can be at-
tached over the epilation cylinder. One such cap element
(the so called efficiency cap element) has a skin contact-
ing surface that is flat. It was found that the flat skin con-
tacting surface is inconvenient to use on partially wet skin
as the alternately wet and dry skin areas lead to a jerky
gliding operation.

SUMMARY OF THE INVENTION

[0003] Itis hence desirable to improve the known hair
removal device specifically with respect to better use on
wet or partially wet skin.

[0004] An improved hair removal device is provided
according to claim 1. Further embodiments are defined
by the dependent claims.

[0005] A hair removal device as proposed comprises
a hair removal unit and a cap element that has a skin
contacting surface that is intended to contact the skin
during regular operation. The skin contacting surface ex-
tends at least on a side the hair removal unit. The skin
contacting surface may extends at least behind the hair
removal unit, where "behind" is defined with respect to a
preferred use direction of the hair removal device. Elon-
gated and elevated structures are arranged on the skin
contacting surface, which elongated and elevated struc-
tures all extend essentially parallel to each other. In a
refinement, the elongated and elevated structures are
linear structures. A preferred use direction of the hair
removal device is defined by the direction into which the
elongated and elevated structures extend as the gliding
properties of the skin contacting surface over wet or par-
tially wet skin is optimal if the hair removal device is drawn
over the skin along the extension direction of the elon-
gated and elevated structures (which hence is the pre-
ferred use direction).

[0006] Inan embodiment, the elongated and elevated
structures have a height between about 0.1 mm and
about 1 mm, in particular between about 0.2 mm and
about 0.6 mm. These height values specifically support
the gliding properties of the skin contacting surface over
wet or partially wet skin.

[0007] Inanotherembodiment, the skin contacting sur-
face has an average surface roughness of about 0.5 pm
to about 5 wm, preferably between 1 um and about 3
wm, and even more preferably between 2.0 wm and about
2.5 pm. Such a microstructure of the skin contacting sur-
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face was found to enhance the gliding properties of the
cap element over wet or partially wet skin.

[0008] In a further embodiment, the elongated and el-
evated structures have a cross section (taken perpen-
dicular to their extension direction) that is quadratic, tri-
angular, circular, or trapezoidal, where it is understood
that these cross sections may be modified in particular
because of necessary rounded edges to e.g. enhance
the removal of the cap element from a mould.

[0009] In an even further embodiment, the height of
the elongated and elevated structures increases with in-
creasing distance to the hair removal unit. This specifi-
cally allows for close contact of the hair removal unit with
the skin or hairs growing on the skin during regular op-
eration, while the gliding properties on wet skin are en-
hanced.

[0010] In a different embodiment, the skin contacting
surface extends also at the sides of the hair removal unit
(i.e. the skin contacting surface surrounds the hair re-
moval unit at three sides). The skin contacting surface
may further enclose the hair removal unit (i.e. the skin
contacting surface may extend at all four sides of the hair
removal unit).

[0011] In an embodiment, the cap element is detach-
able.
[0012] Inanotherembodiment, the hairremoval device

is an epilator device and the hair removal unit is an epi-
lation unit. In such a case, the preferred use direction is
defined by the rotation direction of an epilation cylinder
being part of the epilation unit. The preferred use direction
is such that the rotating epilation cylinder surface moves
towards the hairs growing on the skin when the epilator
device is drawn over the skin along the preferred use
direction.

[0013] The invention is further concerned with a cap
element of a hair removal device and a kit that comprises
such a cap element and a housing of a hair removal de-
vice.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The invention will be further elucidated by de-

tailed discussion of an exemplary embodiment and by
reference to figures. In the figures

Fig. 1 is a perspective view onto an exemplary hair
removal device realized as an epilator device;

Fig. 2 is a perspective view onto the head area of
the hair removal device shown in Fig. 1;

Fig. 3 is a perspective view onto a detachable cap
element comprising a skin con- tacting sur-
face having elongated and elevated struc-
tures;

Fig. 4 is a top view onto the detachable cap element
as shown in Fig. 3;

Fig. 5A is afirst cross sectional image of the cap el-

ement shown in Figs. 3 and 4 along line A-A
as indicated in Fig. 4;
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Fig. 5B is a second cross sectional image of the cap
element shown in Figs. 3 and 4 along line B-
B as indicated in Fig. 4; and

Fig. 5C s a third cross sectional image of the cap el-

ement shown in Figs. 3 and 4 along line C-C
as indicated in Fig. 4.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Fig. 1is a perspective view onto an exemplary
embodiment of a hair removal device 1 as proposed. The
hair removal device 1 comprises a hand piece part 10
and a head part 100, the head part 100 comprises a de-
tachable cap element 110 and a hair removal unit 120
that extends into an aperture of the cap element 110.
The cap element 110 comprises a skin contacting surface
111 on which elongated and elevated structures 112 are
arranged. The cap element 110 further comprises acomb
structure 119 for erecting hairs during operation of the
device such that hairs are fed towards the hair removal
unit 120. The hair removal device 1 is connected to mains
voltage via a cord 19, even though the hair removal de-
vice 1 may alternatively or additionally be equipped with
a (rechargeable) battery for cordless operation. In the
exemplary embodiment as shown, the hair removal de-
vice 1 is realized as an epilator device and the hair re-
moval unit 120 is realized as an epilation unit comprising
an epilation cylinder intended for gripping and plucking
hairs from the skin during operation. It is to be noted that
the cap element 110 may also be arranged as an integral
part of the hair removal device 1 (which means that the
cap element 110 would then not be detachable).

[0016] Fig. 2 is a magnification of a head area of the
hairremoval device 1 as shown in Fig. 1 for better visibility
of details of the head area. The hair removal unit 120
(realized as an epilation unit comprising an epilation cyl-
inder) comprises a plurality of pairs of tweezers 121 that
are arranged to grip hairs during operation and to pluck
the gripped hairs out from the skin as is generally known
in the art. The detachable cap element 110 comprises a
(continuous) skin contacting surface 111 that around
three sides of the aperture 113 into which the hair removal
unit 120 extends. Elongated and elevated structures 112
are arranged on the skin contacting surface 111, which
all extend essentially parallel to each other in an exten-
siondirection. The extension direction also coincides with
a use direction of the hair removal device. The use di-
rection coincides with the extension direction of the elon-
gated and elevated structures as the gliding properties
of the skin contacting surface 111 is optimal when the
hair removal device is drawn over the skin along the pre-
ferred use direction. The comb structure 119 is arranged
near the hair removal unit 120. Hence, a preferred use
direction D is defined by the location of the comb structure
as the comb structure should first erect and align hairs
before the hairs are removed. Hence, the hair removal
device should preferably be drawn over the skin along
the preferred use direction D to effectuate erection and
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alignment of hairs prior to the hair removal performed by
the hair removal unit 120. The preferred use direction D
may also be determined by the rotation direction of the
epilation cylinder in the present embodiment. The pairs
of tweezers are actuated to close at a certain angular
position with respect to the skin contacting surface 111
that essentially defines a plane. The closed pairs of
tweezers that may have gripped hairs continue to rotate
inthe closed position so that the gripped hairs are plucked
out from the skin. The use of the hair removal device is
hence optimized when the hair removal device is drawn
over the skin along the preferred use direction D as the
hairs will feed into the gaps between the pairs of tweezers
in their open position before they close, while the open
clamping element move towards the hairs in the preferred
use direction D. With respect to the preferred use direc-
tion D, the skin contacting surface 111 at least extends
behind the hair removal unit 120, but the skin contacting
surface 111 may extend around three sides or all four
sides of the hair removal unit 120. The comb structure
119 is intended to erect the hairs and to align the hairs
with the direction of the gaps between the pairs of tweez-
ers prior to the hairs being gripped. This increases the
gripping and hence plucking efficiency of the epilator de-
vice. The comb structure 119 can only perform its task
when it is arranged before the hair removal unit 120 with
respect to the preferred use direction D.

[0017] The elongated and elevated structures 112 ex-
tend essentially parallel to the preferred use direction D
on the skin contacting surface 111. This macrostructure
enhance the gliding properties of the skin contacting sur-
face over a wet or partially wet skin. A flat, essentially
untextured skin contacting surface as was used so far
was found to lead to a jerky operation due to ruptures of
the liquid film between skin surface and skin contacting
surface.

[0018] Fig. 3 is a perspective view onto the detached
cap element 110. In the shown embodiment, the cap el-
ement 110 comprises an outer cover 130 thatis intended
to be attached to the head part 100. It further comprises
aninner cover 131 that is mounted at the outer cover 130
so as to allow for a swiveling motion of the inner cover
131 with respect to the outer cover 130. The inner cover
131 has an aperture 113 that provides an opening into
which the hair removal unit 120 extends in the attached
state to contact the skin. The inner cover 131 further com-
prises the skin contacting surface 111 on which the elon-
gated and elevated structures 112 are arranged.
[0019] In contrast to the shown embodiment, a hair
removal device as proposed may not be assembled from
a hand piece part and a head part, which head part com-
prises a cap element. In another embodiment, the skin
contacting surface 111 is an integral part of a housing of
the hair removal device.

[0020] Fig. 4 is a top view onto the cap element 110
as shown in Fig. 3. The preferred use direction D is indi-
cated. The comb structure 119 is arranged before the
aperture 113 with respect to the preferred use direction
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D. The skin contacting surface 111 extends besides and
behind the aperture 113 with respect to the preferred use
direction D. In another embodiment, the skin contacting
surface 111 extends also before the aperture 113 instead
of a comb structure 119 (the skin contacting surface 111
then surrounds the aperture 113). The elongated and
elevated structures 112 extend parallel to the preferred
use direction D.

[0021] Figs. 5A, 5B, and 5C are cross sectional cuts
through the cap element 110 along the lines A-A, B-B,
and C-C, respectively, as indicated in Fig. 4.

[0022] Fig. 5Ais a cross sectional cut through the cap
element 110 along line A-A as indicated in Fig. 4. The
line A-A is positioned behind the aperture 113 with re-
spectto the preferred use direction D. The skin contacting
surface 111 comprises elongated and elevated struc-
tures 112. The elongated and elevated structures 112
have a rounded trapezoidal cross section. In other em-
bodiments, the cross section of the elongated and ele-
vated structures 112 may be triangular, rectangular, or
circular or the cross sections may have different cross
sections that may differ between neighboring elongated
and elevated structures 112 and/or the cross section of
an elongated and elevated structure 112 may change
over its extension length. The height h of the elongated
and elevated structures at the position of line A-A is about
0.5 mm in the shown embodiment.

[0023] Fig. 5B is a cross sectional cut through the cap
element 110 along line B-B as indicated in Fig. 4. The
line B-B is positioned within the extension of the aperture
113. The elongated and elevated structures 112 that are
arranged on the skin contacting surface 111 on the sides
of the aperture 113 have a height of about 0.2 mm in the
shown embodiment. This shows that the height of the
elongated and elevated structures may vary and specif-
ically may increase with increasing distance to the hair
removal unit (or with increasing distance to the aperture
or opening 113). A growing height of the elongated and
elevated structures 112 supports the gliding properties
of the skin contacting surface over a wet or partially wet
skin. A low height h of the elongated and elevated struc-
tures 112 around the aperture 113 supports that hairs
can be removed as close at the skin surface as possible.
[0024] Fig. 5C is a cross sectional cut through the cap
element 110 along line C-C as indicated in Fig. 4. The
line C-C is positioned before the aperture 113 with re-
spect to the preferred use direction D and cuts through
the comb structure 119. The height h’ of the comb teeth
is such that the flexible skin cannot substantially enter
into the gaps between the comb teeth and it is hence
effectuated that hairs are erected and aligned for being
optimally fed to the hair removal unit. Hence, the comb
structure 119 does not represent a continuous skin con-
tacting surface, but only the top parts of the comb teeth
get in contact with the skin. The height h’ of the comb
teeth is substantially larger than 1 mm, e.g. the height
may be about 2 mm (i.e. the height value is twice as large
as the maximum preferred height h of the elongated and
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elevated structures 112) or 3 mm or 4 mm or even larger.
[0025] Further to the above, the elongated and elevat-
ed structures 112 raise at their two ends out of the con-
tinuous skin contacting surface to the respective height
h so that the skin contacting surface 111 has a frontal
edge and a back edge that are essentially unstructured.
The distance of the elongated and elevated structures
perpendicular to their extension direction may be about
0.5 mm to 2 mm, in particular the distance may be be-
tween about 1.0 mm and 1.5 mm. The frontal edge and
the back edge of the trimmer comb necessarily are struc-
tured (alternate arrangement of teeth and cut-outs) to
perform the combing task.

[0026] The material of the skin contacting surface 111
and of the elongated and elevated structures 112 may
be polycarbonate (PC). Other parts of the cap element
110 may be made of polyamide (e.g. PA66). The gliding
properties of the skin contacting surface (which includes
the surface of the elongated and elevated structures ar-
ranged on the skin contacting surface) can be enhanced
by a microstructure of the surface, e.g. the skin contacting
surface 111 may have an average surface roughness
(generally abbreviated by R,) of about R, =0.5-5 um
according to VDI 3400. The average surface roughness
may in particular be chosen to lie in a range of R, = 1
pm - 3 um and it may even more particularly be chosen
to lie in a range of R, =2 pm - 2.5 um. The average
surface roughness may be achieved by an according ero-
sion process when making the mould for the cap element
110 so that the surface roughness of the mould is im-
pressed into the skin contacting surface.

[0027] 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. Hair removal device comprising:

a hair removal unit (120);

a cap element (110) having a skin contacting
surface (111) that extends at least on a side of
the hair removal unit (120);

wherein elongated and elevated structures
(112) are arranged on the skin contacting sur-
face (111), which elongated and elevated struc-
tures (112) all extend essentially parallel to each
other.

2. Hair removal device according to claim 1, wherein
the elongated and elevated structures (112) are lin-
ear.
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3. Hairremoval device according to claim 1 or claim 2,
wherein the elongated and elevated structures (112)
have a height of about 0.1 mm to about 1 mm, in
particular between about 0.2 mm and about 0.6 mm.

4. Hair removal device according to any one of claims
1 to 3, wherein the skin contacting surface (111) has
an average surface roughness of about 0.5 um to
about 5 wm, and preferably of about 1 um to about
3 wm and even more preferably of about 2.0 umto 170
about 2.5 pm.

5. Hair removal device according to any one of claims
1to4, wherein the elongated and elevated structures
(112) have a quadratic, triangular, circular, or trap- 15
ezoidal cross section.

6. Hair removal device according to any one of claims
1 to 5, wherein the height of the elongated and ele-
vated structures (112) increases with increasing dis- 20
tance to the hair removal unit (120).

7. Hair removal device according to any one of claims
1to 6, wherein the skin contacting surface (111) also
extends at the sides of the hair removal unit (120). 25

8. Hair removal device according to any one of claims
1to 7, wherein the cap element (110) is detachable.

9. Hair removal device according to any one of claims 30
1 to 8, wherein the hair removal device (1) is an epi-
lator device and the hair removal unit (120) is an
epilation unit.

10. Cap element (110) intended for removable attach- 35
ment to a housing of a hair removal device (1), which
cap element (110) has a mounting structure that is
arranged so as to detachably mate with a mounting
structure of the housing, which cap element (110)
has a skin contacting surface (110) on which elon- 40
gated and elevated structures (112) are arranged
that all extend essentially parallel to each other.

11. Kit comprising:

45
a housing of a hair removal device (1) compris-
ing a hair removal unit (120) arranged at the
housing; and
a cap element (110) of a hair removal device (1)
intended for detachable attachment onto the 50
housing, which cap element (110) has a skin
contacting surface (111) on which elongated
and elevated structures (112) are arranged that

all extend essentially parallel to each other.
55
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