EP 3 663 058 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
10.06.2020 Bulletin 2020/24

(21) Application number: 18209986.1

(22) Date of filing: 04.12.2018

(51)

(11) EP 3 663 058 A1

EUROPEAN PATENT APPLICATION

Int Cl.:

B26B 21/52(2006.01) A45D 26/00 (2006.0)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicants:
* Braun GmbH
61476 Kronberg im Taunus (DE)
* Friedrich-Alexander-Universitat
Erlangen-Niirnberg
91054 Erlangen (DE)

(72)

(74)

Inventors:
WESCHTA, Martin
61476 Kronberg (DE)
JUNK, Peter

61476 Kronberg (DE)
DIEHL, Martin

61476 Kronberg (DE)
SANCHEZ-MARTINEZ, Pedro
61476 Kronberg (DE)
HASSE, Alexander
01445 Radebeul (DE)

Representative: P&G Patent Germany
Procter & Gamble Service GmbH
Sulzbacher StraBe 40

65824 Schwalbach am Taunus (DE)

(54)

(67)  The present disclosure is concerned with a per-
sonal care device with a treatment head being piv-
ot-mounted around a pivot axis with respect to a body of
the personal care device, the personal care device hav-
ing a pin having a pin head, the pin being provided at one
of the treatment head or body, a cam element having a
cam surface being provided at the other one of the treat-
ment head or body, a spring element biasing the pin head
and the cam surface against each other, wherein the pin
head is in contact with the cam surface and the cam sur-
face is shaped such that it defines a rest position at which
the biasing spring force provided by the spring element
with which the pin head and the cam surface are pushed
against each other has a non-zero minimum value, and
wherein a pivoting of the head around the pivot axis caus-
es the pin head to move along the cam surface and the
cam surface is further shaped such that the spring force
pushing the pin head and the cam surface against each
other increases with increasing pivoting angle.
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Description
FIELD OF THE INVENTION

[0001] The presentapplicationis concerned with a per-
sonal care device having a treatment head arranged for
pivoting around a pivot axis with respect to a body of the
personal care device.

BACKGROUND OF THE INVENTION

[0002] DocumentEP 1372428 A1generally describes
an epilator having a head and a housing, where the head
is mounted at the housing so that it can pivot around a
rest position. A spring is mounted between head and
housing so that the head is forced back into the rest po-
sition once it is pivoted out of the rest position.

[0003] It is an object of the present description to pro-
vide a personal care device having a head arranged for
swiveling around a swivel axis with respect to a body of
the device comprising an improved or at least alternate
provision of a return force providing arrangement.

SUMMARY OF THE INVENTION

[0004] In accordance with one aspect, a personal care
device with a treatment head being pivot-mounted
around a pivot axis with respect to a body of the personal
care device, the personal care device having a pin having
a pin head, the pin being provided at one of the treatment
head or body, a cam element having a cam surface being
provided at the other one of the treatment head or body,
a spring element biasing the pin head and the cam sur-
face againsteach other, wherein the pinhead is in contact
with the cam surface and the cam surface is shaped such
that it defines a rest position at which the biasing spring
force provided by the spring element with which the pin
head and the cam surface are pushed against each other
has a non-zero minimum value, and wherein a pivoting
of the head around the pivot axis causes the pin head to
move along the cam surface and the cam surface is fur-
ther shaped such that the spring force pushing the pin
head and the cam surface against each other increases
with increasing pivoting angle.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The present disclosure is further elucidated by

a detailed description of example embodiments and with
reference to figures. In the figures

Fig. 1 is a depiction of an example personal care
device realized as an epilation device;
Fig. 2 is a depiction of a detachable attachment of

apersonal care device, the attachment shown
partially cut open so that a spring-loaded pin
and a cam element having a cam surface are
visible;
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is a detail of a cross-sectional view of the
spring-loaded pin and the cam element shown
in Fig. 2, where the spring-biased pin is in a
center or rest position;

is a detail of a cross-sectional view of the
spring-loaded pin and the cam element,
where the pin is in a pivoted position and the
spring element is in a more compressed state;
is a detail of a cross-sectional view of the
spring-loaded pin guided in a pin mount; and
is a detail of a cross-sectional view of the pin
and the pin mount shown in Fig. 4A taken in
a plane A-A being perpendicular to the cross-
section of Fig. 4A, where the viewing plane A-
A is indicated in Fig. 4A.

Fig. 3A

Fig. 3B

Fig. 4A

Fig. 4B

DETAILED DESCRIPTION OF THE INVENTION

[0006] In the context of the present description "per-
sonal care" shall mean the nurture (or care) of the skin
and of its adnexa (i.e. hairs and nails) and of the teeth
and the oral cavity (including the tongue, the gums etc.),
where the aim is on the one hand the prevention of ill-
nesses and the maintenance and strengthening of health
("care") and on the other hand the cosmetic treatment
and improvement of the appearance of the skin and its
adnexa. It shall include the maintenance and strength-
ening of wellbeing. This includes skin care, hair care, and
oral care as well as nail care. This further includes other
grooming activities such as beard care, shaving, and de-
pilation. A "personal care device" thus means any device
for performing such nurturing or grooming activity, e.g.
(cosmetic) skin treatment devices such as skin massage
devices or skin brushes; wet razors; electric shavers or
trimmers; electric epilators; and oral care devices such
as manual or electric toothbrushes, (electric) flossers,
(electric) irrigators, (electric) tongue cleaners, or (elec-
tric) gum massagers. This shall not exclude that the pro-
posed personal care system may have a more pro-
nounced benefit in one or several of these nurturing or
device areas than in one or several other of these areas.
In the below description with reference to the figures, an
epilation device was chosen to present details of the pro-
posed personal care device. To the extent in which the
details are not particular to an epilation device, the pro-
posed technology can be used in any other personal care
device.

[0007] The presentdisclosure is concerned with a per-
sonal care device that has atreatmenthead and a handle,
where the treatment head can be swiveled or pivoted
with respect to the handle around a swivel or pivot axis.
The treatment head has a rest position (which may also
be called a center position in case the rest position is
about centric with respect to two swivel directions) out of
which the head can be swiveled or pivoted into a least
one angular direction against a return spring force pro-
vided by a spring element. The treatment head and the
body are biased against each other in the rest position
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by a biasing force that needs to be overcome to swivel
the head out of the rest position. The biasing force and
the return spring force are provided by a spring element
acting between a pin and a cam element, where the pin
has a pin head that is in contact with a cam surface of
the cam element. The spring elementbiases the pin head
and the cam surface against each other with a certain
non-zero minimal value (e.g. 2 N). While it is here men-
tioned that the personal care device has one spring ele-
ment, this only means that one spring elementis needed,
but this shall not exclude that further spring elements are
used to provide the total spring return force. In order to
pivot the treatment head around the pivot axis, first the
biasing force needs to be overcome and then the pin
head glides over the cam surface if the applied force in-
creases further. The biasing force thus provides a good
feedback to the user as first the biasing force needs to
be overcome before the head indeed pivots. In case of
a spring just providing a return force, but no biasing force,
the pivoting starts once aforce is applied. Without intend-
ed limitation, the biasing force may generally be in a
range of between 0.5 N and 8 N, in particular in a range
ofbetween 1.0 N and 5.0 N, further in particularin arange
of between 1.5 N and 4.0 N, and even further in particular
in arange of between 2.0 N and 3.0 N. Without intended
limitation, the spring constant of the spring element may
be in a range of between 0.05 N/mm and 1.0 N/mm, in
particular in arange of between 0.1 N/mmand 0.4 N/mm,
and further in particular in a range of between 0.15 N/mm
and 0.25 N/mm. While in the discussed embodiments,
the biasing force pushes the pin head against the cam
surface, this shall not exclude that the cam surface is
biased against the pin head, i.e. where the cam element
can move, and the pin head can only pivot.

[0008] The cam surface is in particular shaped such
that the spring force applied by the spring element in-
creases with increasing pivot angle. Here, the shape of
the cam surface is such that the distance between the
pivot axis and the cam surface decreases and thus the
pin is forced to move towards the pivot axis (or the cam
element is forced to move away from the pivot axis) and
by this motion the spring elementis deformedinamanner
that the spring force with which the pin head is pushed
against the cam surface is increased. In case the cam
surface would follow a circular function with respect to
the pivot axis (i.e. the cam surface would be a portion of
circle with the pivot axis being in the center of the circle),
neither the pin nor the cam element would move, and the
spring force would not change. The cam surface may
follow any arbitrary function in dependence from the pivot
angle as long as the distance between cam surface and
pivot axis is essentially monotonously increased. The in-
creasing spring force acts against the deflection of the
treatment head and tries to return the treatment head
into the rest position. The spring element may be a coil
spring that is compressed when the pin moves towards
the swivel axis to increase the spring force. But the spring
element may also be a leaf spring that is bent, a torsion
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spring that is twisted etc. As already said, instead of one
spring element, two or more spring elements may be
used. The cam surface may be shaped such that the
distance between cam surface and pivot axis decreases
linearly with the pivot angle. The cam surface may also
be shaped so that any other distance decreasing function
is achieved. This shall not exclude that the cam surface
provides for one or several lock positions at lock pivot
angles, where the pivot angle would be maintained with-
out applied external force.

[0009] While in some embodiments, the treatment
head can only be pivoted out of the rest position into one
pivot direction, i.e. a clockwise direction or a counter-
clockwise direction with respect to the rest position, the
treatment head can in some embodiments be pivoted in
a plane into a clockwise and into a counter-clockwise
direction out of the rest position. The maximum pivot an-
gle in clockwise direction may have the same value as
the maximum pivot angle in counter-clockwise direction
(e.g. 13 degrees). Alternately, the maximum pivot angle
may have different values in clockwise and counter-
clockwise direction (e.g. 6 degrees and 20 degrees). The
personal care device may comprise at least one stopper
element to mechanically limit the deflection of the treat-
ment head out of the rest position so that a maximum
pivot angle cannot be exceeded. Two stopper elements
may be presentin case the treatmenthead can be pivoted
in clockwise and counter-clockwise direction.

[0010] The pin head may have a contact surface for
contacting the cam surface. The contact surface may be
shaped to provide an essentially point-like or line-like
contact region between the contact surface of the pin
head and the cam surface. The contact surface of the
pin head may be shaped as a portion of a sphere or a
portion of a cylinder. In some embodiments, the pin head
is a cylinder or a sphere that is in particular pivotably
mounted at the pin. Such a design may help to reduce
friction between the contact surface of the pin head and
the cam surface. The cam surface may have a depres-
sion to define the rest position. The depression may be
smaller in diameter than the diameter of the pin head and
in particular smaller than the size of the contact surface
so that the contact surface of the pin head has two point-
like or line-like contact regions with the cam surface in
the rest position. In particular, the depression may start
and end at the contact pints or contact lines of the contact
surface of the pin head with the cam surface. This leads
to a better-defined rest position and balances out toler-
ances.

[0011] As the pin shall in some embodiments move in
linear direction towards (and away) from the pivot axis
depending on the pivot direction, the pin may be guided
by any suitable linear bearing that in particular pivots to-
gether with the pin. In some embodiments, the pin is guid-
ed in a hollow of a pin mount, the pin mount providing a
slide bearing. The materials of pin and pin mount may
be chosen to allow for self-lubrication. While it may be
possible to manufacture pin and pin mount by machining
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ametal block, a plastic block or a ceramic block to achieve
very low tolerance so that the inner hollow of the pin
mount can precisely receive the pin, it may be less costly
to realize at least the hollow pin mount from a thermo-
plastic material so that the hollow pin mount can be made
by plastic injection molding, where many pin mounts can
be made in parallel and with a low cycle time. The hollow
in such an injected pin mount may then be differently
shaped than the pin. E.g. the pin may have a circular
cross section and the hollow of the pin mount may have
a polygonal, e.g. a hexagonal cross section. In some em-
bodiments, the pin mount has at least two in particular
oppositely arranged guiding surfaces that guide the pin.
Additionally, the pin mount may have at least four guiding
surfaces where two guiding surfaces are disposed at a
first longitudinal position and two guiding surfaces are
arranged at a second longitudinal position, respectively.
By such an arrangement, the pin is guided at two posi-
tions along its length extension, leading to a precise linear
guidance and a relief for the design of the pin mount as
the pin mount does not need to guide the pin along its
complete length inside of the pin mount. The hollow in
the pin mount may be realized as a blind hole. Instead
of a pure blind hole, the hollow may continue as a smaller
diameter bore, which bore may be used in the step of
mounting the spring element.

[0012] The spring element may at least partially be ar-
ranged in a hollow of the pin where the hollow in the pin
may be concentric with the longitudinal axis of the pin.
The spring element may generally be realized as a coll
spring. One end of the spring element may abut an abut-
ting surface of the hollow in the pin and a second end of
the spring element may abut an abutting surface in the
hollow of the pin mount. The abutting surface in the pin
mount may be precisely dimensioned to tightly receive
the second end of the spring element so that the second
end of the spring element cannot move with respect to
the pin mount. The abutting surface in the pin mount may
be provided by a recess in the pin mount. As was already
indicated, the hollow may continue as a smaller diameter
bore. A metal pin may be slid through the smaller diam-
eter bore, on which pin the spring element (e.g. the coll
spring) may be mounted until the pin that compresses
the spring element is mounted in the hollow. The metal
pin may be retracted from the smaller diameter bore once
the mounting of pin and spring element has happened.

[0013] The hollow in the pin mount may be defined by
a precisely machined core in the plastic injection molding
of the pin mount. In particular the guiding surfaces (i.e.
the distance between the guiding surfaces) of the hollow
may then be realized with high quality, e.g. a tolerance
of £0.03 mm may be applied for the guiding surfaces.
The same or a similar low tolerance may be applied for
the respective cooperating outer surface portions of the
pin itself, so that the pin is finally guided with high preci-
sion and with neglectable play or gaps.

[0014] The pin head or the cam element may be made
at least in the area of the contact surface of the pin or
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the cam surface from one of the following materials: a
plastic material, in particular a hard plastic material hav-
ing a Shore D hardness of at least 40, further in particular
areinforced plastic material; a lightweight metal or a met-
al alloy having a specific density in the range of between
2 g/cm3 and 5 g/cm3 such as titanium or aluminum; a
heavy metal or a metal alloy having a specific density in
the range of between 5 g/cm3 and 20 g/cm3 such as steel,
brass, or bronze; or a ceramic material such as silicon
carbide or tungsten carbide.

[0015] Fig. 1is a depiction of an example embodiment
of a personal care device 1 realized as a mechanical
epilator. The personal care device 1 comprises a detach-
able attachment 10 and a handle 20. The detachable
attachment 10 comprises a treatment head 100 that is
arranged to be pivotable with respect to a body 200 of
the personal care device 1 around a pivot axis A so that
the treatment head 100 can pivot into a clockwise direc-
tion and a counter-clockwise direction around the pivot
axis A as is indicated by double arrow R1. The treatment
head 100 is here realized as an epilation head that com-
prises a treatment head housing 101 and a treatment
unit 120 realized as a mechanical epilation cylinder. In
the shown example, the treatment head 100 comprises
a skin contact element 110 that is arranged to be pivot-
able around a pivot axis S asis indicated by double arrow
R2. The pivot axis S is aligned with a center axis of the
rotatable mechanical epilation cylinder 120. The addi-
tional pivotable skin contact element 110 is an optional
feature. A collar 180 is fixedly connected with the head
housing 101 of the treatment head. The collar 180 is ar-
ranged to immerse into a frame 190 when the treatment
head 100 is pivoted around the pivot axis A. In the shown
embodiment, the frame 190 is a part of the detachable
attachment 10 but is fixedly secured to the handle 20 in
the attached state by in particular a mechanical fixation
means such as one or several snap hooks. Hence, while
the frame 190 is part of the detachable attachment 10, it
is fixedly secured to the handle 20, i.e. does not pivot or
move when the treatment head is moved, and the handle
20 and the frame 190 together form the body 200 of the
personal care device 1. In another embodiment, only the
treatment head may be realized as detachable attach-
ment and frame and collar are provided at the handle. In
another embodiment, the treatment head together with
the collar form the detachable attachment and the frame
is realized as a portion of the handle.

[0016] The handle 200 has a handle housing 201 that
may house a battery or a rechargeable accumulator and
a drive unit for driving the treatment unit 120. In some
embodiments, the treatment unit is not driven and may
only be supplied with electric energy. In some embodi-
ments, the treatment unit is driven and is supplied with
energy. In some embodiments, the treatment unit is nei-
ther actively driven nor supplied with energy. The handle
200 may comprise one or several switches 210 such as
an ON/OFF switch or a mode switch etc. The handle may
comprise any other feature that a skilled person would
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provide ata handle, e.g. a light source 220 for illuminating
the area to be treated.

[0017] Fig. 2 is a depiction of an example partly cut-
opendetachable attachment 10A comprising a treatment
head 100A having a treatment head housing 101A to
which a collar 180A is fixedly mounted. A frame 190A is
pivotably arranged with respect to the treatment head
100A and collar 180A. A support structure 170A is mount-
ed at the frame 190A. The support structure 170A and/or
the frame 190A has coupling means for coupling the de-
tachable attachment 10A to a handle of a personal care
device as was discussed with respect to Fig. 1. The sup-
port structure 170A carries a cam element 150A. A pin
unit 160A is fixedly mounted at the treatment head 100A
and/or collar 160A. The pin unit 160A comprises a pin
mount 161A and a pin 165A, where a spring element
169A is disposed between the pin mount 161A and the
pin 165 A. The pin 165A is in contact with a cam surface
151A of the cam element 150A. The pin 165A is here
shown in a rest position. The spring element 169A, which
is here realized as a coil spring, is compressed and thus
pushes the pin 165A against the cam surface 151A of
the cam element 150A with a predetermined biasing
force F. The technical design of the pin unit 160A and
the interaction between the pin 165A and the cam ele-
ment 150A will be explained in more detail in the following
with reference to Figs. 3A, 3B, 4A, and 4B. As was men-
tioned above, while the embodiment discussed with re-
spect to the figures show a spring-loaded pin, itis as well
contemplated that the cam element is spring-loaded, and
that the cam element may then be guided by a linear
guide.

[0018] Fig. 3A is a detail cross-sectional view of the
pin unit 160A and cam element 150A when the pin 165A
is in a rest position. As was already explained, the pin
unit 160A comprises a pin mount 161A having a hollow
162A, which will be more in detail described with refer-
ence to Figs. 4A and 4B, a pin 165A disposed partly in
the hollow 162A and a spring element 169A that biases
a pin head 166A against a cam surface 151A of the cam
element 150A with a biasing force F. The pin 165A has
a centrical hollow or bore 167A in which the spring ele-
ment 169A is disposed. The spring element 169A is here
realized as a coil spring, which shall not exclude other
realization, e.g. the spring element may be an elastically
deformable resilient rubber element. One end 1692A of
the spring element 169A abuts an abutting surface 1651A
provided in the hollow 167A.

[0019] Thepinhead 166A has an outer contact surface
1661A that is in frictional contact with a cam surface
151A. The cam surface 151A of the cam element 150A
defines a rest position of the pin unit 160A. In order to
pivot the pin unit 160A out of the rest position, the pin
head 166A must move along the cam surface 151A,
which is shaped such that the pin 165A will be moved
towards a pivot axis R with increasing pivot angle as
shown in Fig. 3B, which leads to a compression of the
spring element 169A and hence to an increase of the
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force F with which the pin head 161A is pushed against
the cam element 150A. The cam element 150A has a
depression 152A that is arranged centrically on the cam
element 150A, i.e. it is arranged centrically with respect
to an axis LI defining the rest position. Without the central
depression 152A, the righthand side cam surface and
the left-hand side cam surface would meet under an
acute angle. The contact surface 1661A of the pin head
166A is cylindrical at least in those areas that will come
into contact with the cam surface 151A. The size of the
depression 152A is smaller than the extension of the con-
tact surface 1661A of the pin head 166A so that the pin
head 166A contacts the cam element 150A at two contact
points CP1 and CP2 on the left and the right of the de-
pression 152A (as the cam surface 151A and the contact
surface 1661A extend in three-dimensional space, the
contact points CP1 and CP2 are essentially contact lines
or contact areas, but for sake of simplicity, it is here re-
ferred to as contact points). In particular, the depression
152A is dimensioned such that the contact points CP1
and CP2 are located just at the border of the depression
152A. The depression 152A tends to balance tolerances
in the parts.

[0020] Inthe shown realization, the cam element 150A
and the cam surface 151A are symmetric with respect to
the rest position so that the rest position is also a center
position. To avoid that the pin head 166A is pivoted over
an end of the cam element 150A, the personal care de-
vice may comprise stopper elements that inhibit any piv-
oting beyond a maximum pivot angle. The personal care
device may comprise two such stopper elements, where
one stopper element is limiting the pivot range in clock-
wise direction and the other stopper element is limiting
the pivot range in counter-clockwise direction, where
clockwise and counter-clockwise is defined with respect
to the paper plane. While the cam element 150A is here
symmetric, the stopper elements may provide for non-
symmetric pivot ranges in clockwise and counter-clock-
wise direction.

[0021] The pin 165A may comprise an extension that
is arranged in a groove or cutout of the pin mount 161A
(or vice versa) so that the pin 165A is secured at the pin
mount 161A during the assembly process.

[0022] In Fig. 3B a somewhat larger detail of the pin
unit 160A and cam element 150A is shown, where the
pin unit 160A is shown in a clockwise pivoted state. The
longitudinal extension direction of the pin unit 160A is
indicated by axis L2, which is pivoted against the rest
position axis LI by a pivot angle a. As the pin unit is se-
cured with respect to the treatment head, the shown piv-
oting state of the pin unit 160A of course means that the
treatment head is likewise pivoted by the pivot angle a
againstthe body of the personal care device. The pivoting
occurs around a pivot axis R that is defined by a bearing
and/or linkage that pivotably connects the treatmenthead
and the body of the personal care device, e.g. the treat-
ment head and the body may be pivotably connected by
means of a cardan joint. The contact surface 1661A of
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the pin head 166A is in contact with the cam surface 151A
at a contact point CP3. The contact point CP1 on the
contact surface 1661A of the pin head 166A shown in
Fig. 4A slightly moves when the pin 165A is pivoted out
of the rest position. Obviously, the pin head 165A has
only one contact point CP3 with the cam element 150A
once itis pivoted out of the rest position. The cam surface
151A is shaped such that the distance D(a.) between the
contact point CP3 and the pivot axis R monotonously
decreases with increasing pivot angle a. Due to this de-
creasing distance D(a), the pin 165A is moved towards
ablind hole end of the hollow 167A of the pin mount 161A
and as a consequence, the spring element 169A is com-
pressed, which leads to an increase in the force F2 with
which the pin head 166A is pushed against the cam el-
ement 150A. This increasing biasing force results in a
return force that tries to return the pin unit 160A back into
its rest position. An end 1961A of the spring element 169A
opposite to the end 1692A abuts an abutting surface
1631A that is provided in a recess 163A provided in the
blind hole end of the hollow 162A of the pin mount 161A.
Therecess 163A isdimensioned such thatthe end 1961A
of the spring element 169A is essentially tightly received
in the recess 163A and thus cannot move.

[0023] As was said, the cam surface is shaped in a
manner that results in a monotonous decrease of the
distance D(a) between the contact point CP3 and the
pivot axis R with increasing pivot angle a. In some em-
bodiments, the mathematical relation can be expressed
by a linear equation:

D(0)) = Do - k-t

where Do is the distance in the rest position and k is a
slope factor that defines how fast the distances decreas-
es per pivot angle, i.e. k = AD/Aa.. This shall of course
not exclude that the cam surface can take other shapes,
i.e. a shape where the distance decreases in a potential
manner or a shape supporting an intermediate locking
position at a lock angle.

[0024] The materials from which the pin head 166A are
made at least in the area of the contact surface 1661A
and the cam element 150A at least in the area of the cam
surface 151A may be chosen such that the friction be-
tween the two parts does not lead to self-locking. In par-
ticular, the friction coefficientbetween both materials may
be chosen to be below 0.4, in particular below 0.35 such
as0.30r0.250r0.2. Aswas said in a previous paragraph,
the pin head may be realized as a cylinder or a sphere
that is pivotably mounted at the pin and thus self-locking
issues may be overcome.

[0025] Generally, it shall not be excluded that the pin
fits smoothly into the pin mount. E.g. the pin and the pin
mount may be precisely shaped aluminum parts or the
like and they may be lubricated with a suitable lubricant.
With reference to Figs. 4A and 4B an example embodi-
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ment of the pin unit 160A comprising the pin 165A and
the pin mount 161A is discussed that allows making the
parts by plastic injection molding, where the tolerances
are higher than in a metal shaping process and where
the manufacturing process enforces certain necessities
such as deforming angles that are accommodated by the
design. In this embodiment, the pin 165A and the pin
mount 161A are not realized as parts that smoothly fit
into each other, but where still a good guiding quality of
the linear motion of the pin 165A is achieved. Fig. 4A is
a cross-sectional detail of the pin unit 160A and Fig. 4B
is another cross-sectional detail of the pin unit 160A taken
along plane A-A as indicated in Fig. 4A.

[0026] The pin unit 160A comprises the pin mount
161A, the pin 165A and the spring element 169A. With
respect to the spring element 169A it is referred to the
previous paragraphs. The pin 165A is guided by the pin
mount 161A. The pin mount 161A has a hollow 162A
realized as a bore having a blind hole end 164A. As can
be seen from Fig. 4A, the hollow 162A in the pin mount
161A tapers from its open end at the front of the pin mount
161A where the pin 165A projects towards the cam ele-
ment 150A to the blind hole end 164A. This tapering is
necessary to allow deforming the pin mount 161A from
a core defining the hollow 162A at the end of a plastic
injection molding process. Instead of a uniform tapering
from the front to the blind hole end 164A, the draft angle
is varied over the longitudinal extension length of the hol-
low 162A. From front towards blind hole end 164A, the
draft angle is first very small in a front region 1611A, then
the draftangle isrelatively large in a middle region 1612A,
and the draft angle becomes very small again in a blind
hole end region 1613A. In the regions 1611A and 1613A
with the low draft angle, guiding surfaces are provided
that have a low specified tolerance. In region 1611A,
which is in longitudinal extension direction located close
to the front of the pin mount 161A, two oppositely ar-
ranged guiding surfaces GS21 and GS22 are provided.
In region 1613A, which is in longitudinal extension direc-
tion located close to the blind end hole 164A of the pin
mount 161A, two oppositely arranged guiding surfaces
GS11 and GS12 are provided.

[0027] The pin 165A is also generally tapering from a
front region 1653A to a back-end region 1654A. But as
was described for the hollow 162A of the pin mount 161A,
the pin 165A has low tolerance areas at the front and at
the back that coincide in the mounted state with the lon-
gitudinal locations of the guiding surfaces in the hollow
162A. As can best be seen in Fig. 4B, the pin 165A has
an essentially circular cross-sectional outer shape and
the hollow 162A has an essentially hexagonal cross-sec-
tional inner shape. Thus, the guiding surfaces, of which
GS11 and GS12 are shown in Fig. 4B, provide an essen-
tially line-like guiding contact with the pin 165A. Non-
guiding surfaces NGS11 to NGS14 are provided with a
nominal distance to the pin 165A. The same type of ar-
rangement is provided in the front region 161A. That
leads to a precise guiding of the pin’s movement in z
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direction (where the z-direction is indicated in Fig. 4A)
and a precise location of the pin 165A in x-direction. The
contact of the pin 165A with the cam element 150A avoids
thatthe pin 165A canttilt and only some freedom of motion
in y-direction is allowed (the y-direction is indicated in
Fig. 4B).

[0028] 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 equivalentrange
surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm."

Claims

1. A personal care device with a treatment head being
pivot-mounted around a pivot axis with respect to a
body of the personal care device, the personal care
device comprising:

a pin having a pin head, the pin being provided
at one of the treatment head or body;

a cam element having a cam surface being pro-
vided at the other one of the treatment head or
body;

a spring element biasing the pin head and the
cam surface against each other;

wherein the pin head is in contact with the cam
surface and the cam surface is shaped such that
it defines a rest position at which the biasing
spring force provided by the spring element with
which the pin head and the cam surface are
pushed against each other has a non-zero min-
imum value; and

wherein a pivoting of the head around the pivot
axis causes the pin head to move along the cam
surface and the cam surface is further shaped
such that the spring force pushing the pin head
and the cam surface against each other increas-
es with increasing pivoting angle.

2. The personal care device in accordance with claim
1, wherein the pin is guided in a hollow of the pin
mount.

3. The personal care device in accordance with claim
2, wherein the pin mount has at least two guiding
surfaces for guiding the pin, in particular the pin
mount has at least four guiding surfaces where two
oppositely arranged guiding surface are provided at
a first longitudinal position in the pin mount and two
further oppositely arranged guiding surfaces are ar-
ranged at a second longitudinal position.

4. The personal care device in accordance with claim
2 or claim 3, wherein the pin portion guided by the
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10.

1.

pin mount has an essentially circular cross-sectional
shape and a portion in the pin mount for guiding the
pin has an essentially polygonal cross-sectional
shape, in particular a hexagonal shape.

The personal care device in accordance with one of
claims 3 to 4, wherein the pin mount and the guided
parts of the pin have at least in the area where the
pin is guided by the pin mount a tolerance of =0,03
mm or below.

The personal care device in accordance with one of
claims 2 to 5, wherein the spring element is partly
arranged in a longitudinally extending centric hollow
in the pin and partly in the hollow of the pin mount.

The personal care device in accordance with one of
claims 2 to 6, wherein the spring element is a longi-
tudinally extending coil spring that has a first end that
is arranged in a recess of the pin mount, the recess
being dimensioned to confine the first end so that
the first end can essentially not move.

The personal care device in accordance with one of
claims 1 to 7, wherein the pin head has a contact
surface for contacting the cam surface, which con-
tact surface is atleast a portion of a spherical surface
or of a cylindrical surface and the cam surface has
a depression to define the rest position, the depres-
sion being smaller than a diameter of the sphere de-
fining the spherical surface or of the cylinder defining
the cylindrical surface.

The personal care device in accordance with one of
claims 1 to 8, wherein the cam surface has a gener-
ally concave shape that tapers towards the cam sur-
face portion that defines the rest point, in particular
wherein the cam surface is symmetrically shaped
with respect to the rest position.

The personal care device in accordance with one of
claims 1 to 9, wherein the cam surface is defined by
a function with respect to the pivot axis that is given
the formula D(a) = Dy - AD-(a/Aat), where D is the
distance of a contact point of the pin head and the
can surface to the pivot axis, a is the pivot angle with
respect to the rest position, Do is the respective dis-
tance in the rest position, and AD, and Aa are pa-
rameters that define the slope of the function.

The personal care device in accordance with one of
claims 1 to 10, wherein at least the pin head is made
from one of the following materials: a plastic material,
in particular a hard plastic material having a Shore
D hardness of at least 40, further in particular a re-
inforced plastic material; alightweight metal oramet-
al alloy having a specific density in the range of be-
tween 2 g/cm3 and 5 g/cm3 such as titanium or alu-
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minum; a heavy metal or a metal alloy having a spe-
cific density in the range of between 5 g/cm3 and 20
g/cm3 such as steel, brass, or bronze.

The personal care device in accordance with one of
claims 1 to 11, wherein at least the cam surface is
made from one of the following materials: a plastic
material, in particular a hard plastic material having
a Shore D hardness of atleast 40, further in particular
a reinforced plastic material; a lightweight metal or
a metal alloy having a specific density in the range
of between 2 g/cm3 and 5 g/cm3 such as titanium or
aluminum; a heavy metal or a metal alloy having a
specific density in the range of between 5 g/cm3 and
20 g/cm3 such as steel, brass, or bronze; ceramic
material such as silicon carbide or tungsten carbide.

The personal care device in accordance with one of
claims 1 to 12, wherein the spring constant of the
spring element is in a range of between 0.05 N/mm
and 1.0 N/mm, in particular in a range of between
0.1 N/mm and 0.4 N/mm, and further in particular in
a range of between 0.15 N/mm and 0.25 N/mm.

The personal care device in accordance with one of
claims 1 to 13, wherein the biasing force with which
the pin head is pushed against the cam surface in-
creases from the center position to a maximum pivot
angle position by a factor in the range of between
1.025 to 1.5, in particular in the range of between
1.05 to 1.25, and further in particular in a range of
between 1.08 and 1.15.

The personal care device in accordance with one of
claims 1 to 14, wherein the biasing force with which
the pin head is pushed against the cam surface in
the rest position is in the range of between 0.5 N and
8 N, in particular in a range of between 1 N and 5 N,
further in particular in a range of between 1.5 N and
4.0 N, and even further in particular in a range of
between 2.0 N and 3.0 N.

10

15

20

25

30

35

40

45

50

55

14



EP 3 663 058 A1




100A

180A

161A

165A
151A

Fig. 2

EP 3 663 058 A1

11

F150A

10

160A
169A

190A

170A

101A



EP 3 663 058 A1

160A 167A 161A

1692A
151A—
Fig. 3A
L1 AMe—1L2
162A 1759/1|A\1i /1631
q'\mA
o) o o
' % _169A
1692A . —165A
_1651A
[\
\ | \
I Xy X -

CP3 F2

1"



EP 3 663 058 A1

1691A
164A\‘ 163A
i
1654A ] kS 1613A
A& ! —% ) \_/|/}A
. | /& i
Gs12 @ éi 1 Gs11
' ~161A
\ = §\,4/1612A
160A—" @ ? 1655A
169A |
. ;~§7L\165A
. ~ [ —1611A
GS22 /—\%FQ [ \/—\6321
= 1653A
150A———R2\ % | x@
. | MW 3
162A 1692A 166A
Fig. 4A '\L
NGS13 1(§5A NGS12
QR ZZZ NN\
| | _162A
150A—] | _|—161A
Gs12\'_/§ L -GS11
' ~169A
IR\
A-A NGS14 NGS11

12



10

15

20

25

30

35

40

45

50

55

EP 3 663 058 A1

des

Européisches
Patentamt

European

)

Patent Office

ce européen
brevets

[

EUROPEAN SEARCH REPORT

Application Number

EP 18 20 9986

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 3 398 737 Al (BIC VIOLEX SA [GR]) 1-9, INV.
7 November 2018 (2018-11-07) 11-15 B26B21/52
* abstract; figures 1-9d * A45D26/00
TECHNICAL FIELDS
SEARCHED (IPC)
B26B
A45D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 22 May 2019 Oliveras, Mariana

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

EPO FORM 1503 03.82 (P04C01)

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

13




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 663 058 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 18 20 9986

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-05-2019
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 3398737 Al 07-11-2018 EP 3398737 Al 07-11-2018
WO 2018202847 Al 08-11-2018

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14



EP 3 663 058 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« EP 1372428 A1[0002]

15



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

