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Description

FIELD OF THE INVENTION

[0001] This invention relates to the field of personal
care, and in particular to the field of personal care de-
vices.

BACKGROUND OF THE INVENTION

[0002] Personal care devices may be operated in dif-
ferent ways to achieve different treatment results as
desired by the user. The results achieved will be depen-
dent on the selected settings of the device and the way
the user handles the device. Users of a personal care
device may prefer different settings based on the results
theywish to achieve andbasedon their skin or body type.
For example, in the case of electric shavers, depending
on the length of the beard hairs of the user and the
sensitivity of their skin, ausermaywish foramore intense
or a gentler shaving experience. These different desired
outcomes will typically correspond to different selected
settings of the electric shaver.
[0003] For any given personal care device there may
be multiple different operating parameters that can be
adjusted in the settings of the device by the user. These
parameters may interact in different ways to result in
different treatment outcomes and different user percep-
tions of the treatment. Some parameters may affect the
treatment outcomebutaredifficult for theuser toperceive
during the treatment. It therefore becomes difficult for the
user to correctly select the required settings to achieve
their desired treatment outcome. When multiple settings
are involved, it becomes even less convenient for the
user to select the right combination of settings.

SUMMARY OF THE INVENTION

[0004] The invention is defined by the claims.
[0005] According to examples in accordance with an
aspect of the invention, there is provided a motorised
personal care device configured for carrying out a per-
sonal care treatment by a user.
[0006] Themotorisedpersonal care device comprises:
a treatment component arranged to be held against a
body part of the user during the personal care treatment;
a motor configured to drive movement of the treatment
component at different operating speeds; a pressure
sensor configured to measure an applied pressure with
which the treatment component is held against the body
part during the personal care treatment; a control com-
ponent configured to control the device to operate in at
least first and second different operatingmodes, wherein
the first and second operating modes define, respec-
tively, first and second different operating speeds for
the motor and, respectively, first and second different
pressure ranges, wherein the first and second pressure
ranges each extend from a respective lower pressure-

threshold to a respective upper pressure-threshold; and
a pressure analysis arrangement configured to deter-
mine, when the device is controlled to operate in a
selected operating mode of the at least first and second
different operating modes, whether the applied pressure
measured by the pressure sensor is within the pressure
range defined by the selected operating mode.
[0007] Proposed concepts thus aim to provide
schemes, solutions, concept, designs,methods and sys-
tems pertaining to a personal care device configured for
carrying out a personal care treatment by a user.
[0008] In particular, embodiments aim to provide a
motorised personal care device with at least two operat-
ing modes, wherein each operating mode defines an
operating speed and pressure range for the device such
that the at least two operating modes define different
operating speeds and different pressure ranges.
[0009] In other words, the device is configured such
that the motor driving the movement of the treatment
component of the device is able to operate at different
speeds and a pressure analysis component is provided
whichanalysesdata fromapressure sensor to determine
if the pressurewith which the device is being applied falls
within a certain range of pressure values. In proposed
embodiments, the device is provided with a control com-
ponent that may control operation of the device into any
one of a number of different operatingmodeswhich each
define the operating speed of the motor and the optimal
pressure range for the pressure analysis component.
Thus, different operating modes of the device are pro-
vided which enable the operation of the device to be
adjusted to suit the preferences of the user. By providing
defined operating modes with pre-selected operating
speeds and pressure ranges the user experience is
simplified and it becomesmore likely that the user is able
to control the settings of the device to achieve the results
from the treatment that they require.
[0010] The operating speed of the device and the
pressure with which the treatment component is held
against the body of the user can have a large impact
on the experience of the user when operating the device.
At greater operating speeds the user perceives the treat-
ment to be more intense, whereas at slower operating
speeds the user perceives the treatment to be less in-
tense. The pressurewith which the device is held against
the user body part will greatly impact the results achieved
by the device. For example, in the case of a toothbrush
the pressurewithwhich the brushing head is held against
the teeth and gums of the user greatly impacts the
effectiveness of the cleaning procedure. Thus, the two
attributes of speed and pressure typically play an impor-
tant role in the user experience. The proposed invention,
by providing different operating modes which define dif-
ferent speed and an optimal pressure range for the
device, enables these two attributes to be controlled
together.
[0011] In summary, by providing operating modes to
the device that set the operating speed for the motorised

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 559 643 A1 4

component of the device, and define an optimal pressure
range, the user experience is simplified. The user does
not have tomanually select the desiredpressure rangeor
the speed, but will simply select a mode based on the
treatment results they wish to see. For example, in a
shaving device theremaybeprovided a "sensitive"mode
for those users with sensitive skin looking for a gentle
shave that defines a slow cutting speed and a lowoptimal
pressure range, and an "intense" modemay be provided
for those users with a dense beard looking for a close
shave that defines a higher cutting speed and a higher
optimal pressure range. It is anticipated that the device
mayhaveanynumberof different operatingmodeswhich
vary in the operating speed and optimal pressure range
they define.
[0012] Ultimately, an improved motorised personal
care device for carrying out a personal care treatment
by a user may be supported by the proposed concept(s).
[0013] In some embodiments, the device may further
comprise a user interface configured to permit the user to
select an operating mode of the at least first and second
operating modes. This improves the user experience by
enabling the user to control the selected operatingmode.
[0014] In some embodiments, the device may further
comprise a pressure indicator configured to indicate to
the user, when the device is controlled to operate in a
selected operating mode of the at least first and second
different operating modes, whether the applied pressure
measured by the pressure sensor is within the pressure
rangedefinedby theselectedoperatingmode. In thisway
the user is providedwith an indication ofwhether they are
operating the device in the optimal way to ensure the
pressure with which the treatment component is held
against the body is within the pressure range defined
by the selected operating mode.
[0015] In some embodiments, the pressure indicator
may be a light-emitting device configured to: emit light of
a first colour when themeasured applied pressure is less
than the lower pressure-threshold of the pressure range
defined by the selected operating mode; emit light of a
second colour, different from the first colour, when the
measured applied pressure is greater than the lower
pressure-threshold and less than the upper pressure-
threshold of the pressure range defined by the selected
operating mode; and emit light of a third colour, different
from the first and second colours, when the measured
applied pressure is greater than the upper pressure-
threshold of the pressure range defined by the selected
operating mode. In this way the user is provided with a
visual indication as to whether the pressure they are
using to apply the personal care device to their person
is too high, too low, or within the desired range.
[0016] In some embodiments, the pressure indicator
mayutilise at least one of: an audio signal; a visual signal;
and a haptic signal. In this way the user may be informed
audially, visually, or via a haptic signal as to whether the
applied pressure with which they are holding the treat-
ment component of the device against their body iswithin

the desired pressure range as defined by the selected
operating mode.
[0017] In some embodiments, the treatment compo-
nent may be at least one of: a shaving unit; a skincare
unit; a beard-trimming unit; a long hair cutting unit; a
toothbrush head; and a cleaning brush. In this way a
treatment componentmay be provided that is suitable for
the personal care treatment being carried out.
[0018] In some embodiments, the device may com-
prise: amain housing to accommodate themotor; at least
two different treatment components which can each be
selectively coupled to the main housing to be driven by
the motor; and a detection arrangement configured to
generateadetectionsignal indicatingwhichof theat least
two different treatment components is coupled to the
main housing; wherein the control component is config-
ured to receive the detection signal and select the oper-
ating mode from the at least first and second different
operatingmodesbasedon thedetection signal. Thus, the
selected operating mode of the device may depend on
the type of treatment component being employed.
[0019] In some embodiments, the control component
may be configured to preselect, based on the detection
signal, a set of at least first and seconddifferent operating
modes from at least two different sets of at least first and
second different operating modes. The device may
further comprise a user interface configured to permit
the user to select an operatingmode from the at least first
andseconddifferentoperatingmodesof thesetof at least
first and second different operating modes preselected
by the control component. In this way, different sets of
operating modes may be provided corresponding to the
different possible treatment components that may be
coupled to the device. Appropriate operating modes
may therefore be provided to the user for selection, thus
helping to avoid the selection of an inappropriate/incor-
rect operating mode for the employed treatment compo-
nent.
[0020] In some embodiments, the motorised personal
care device may be at least one of: a shaver, a hair
trimmer; a beard trimmer; an epilator; and an electric
toothbrush. In this way, the present invention may relate
to any of a number of different motorised personal care
devices.
[0021] In some embodiments, a first operating speed
defined by the first operating mode is less than a second
operating speed defined by the second operating mode;
and a first lower pressure-threshold defined by the first
operating mode is less than a second lower pressure-
threshold defined by the second operating mode; and/or
a first upper pressure-threshold defined by the first oper-
ating mode is less than a second upper pressure-thresh-
old defined by the second operating mode. Thus, the
device is provided with a high intensity mode, which
defines a relatively fast operating speed and a relatively
high optimal pressure, and a low intensity mode which
defines a relatively slow operating speed and a relatively
low optimal pressure.
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[0022] In some embodiments, the control component
maybe configured to further control the device to operate
in a third operating mode different from the first and
second operating modes, wherein: a third operating
speed defined by the third operating mode is greater
than the second operating speed; and wherein: a third
lower pressure-threshold defined by the third operating
mode is greater than the second lower pressure-thresh-
old; and/or a third upper pressure-threshold defined by
the third operatingmode is greater than the secondupper
pressure-threshold. This enables a third higher intensity
mode such that the device has three available modes
offering three levels of intensity of experience to the user.
[0023] In some embodiments, the motorised personal
care device may be an electric shaver and the first
operating speedmay be 1900 rpm, the second operating
speed may be 2100 rpm, and the third operating speed
may be 2300 rpm. In this way, an electric shaver with
three different operating speeds corresponding to three
different operating modes is provided.
[0024] In some embodiments, the motorised personal
care device may be an electric shaver and the first lower
pressure threshold may be 1 N, the second lower pres-
sure thresholdmay be 1.5N, and the third lower pressure
threshold may be 2 N. In this way the three operating
modes of the electric shavermay define pressure ranges
that have three different lower pressure-threshold va-
lues.
[0025] In some embodiments, the motorised personal
care device may be an electric shaver and the first upper
pressure threshold may be 3 N, the second upper pres-
sure threshold may be 4 N, and the third upper pressure
threshold may be 5 N.
[0026] In some embodiments, the control component
maybe configured to further control the device to operate
in a custom operating mode, wherein the operating
speed and the pressure range defined by the custom
operating mode are selectable by the user. In this way a
custom setting is provided in which the user selects the
operating speed and the pressure range according to
their personal preference.
[0027] In some embodiments, the control component
maybe further configured to control the device to operate
in a power-saving operating mode, wherein: a power-
saving operating speed defined by the power-saving
operating mode is less than the at least first and second
different operating speeds definedby the at least first and
second different operating modes; and, when the device
is controlled to operate in the power-saving operating
mode, the pressure analysis arrangement is disabled. In
this way, the device is provided with a battery saving
mode which defines a lower operating speed for the
motor and disables the pressure feedback system to
increase the energy efficiency of the device.
[0028] Thus, there may be proposed concepts for pro-
viding a motorised personal care device configured for
carrying out a personal care treatment by a user with at
least first and second operating modes that define, re-

spectively, first and second different operating speeds
and, respectively, first and second different pressure
ranges.
[0029] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] For a better understanding of the invention, and
to show more clearly how it may be carried into effect,
reference will now be made, by way of example only, to
the accompanying drawings, in which:

Fig. 1 is a simplified block diagram of a motorised
personal care device according to a proposed em-
bodiment;
Fig. 2 is a simplified flow diagram of an operating
scheme for a motorised personal care device ac-
cording to a proposed embodiment;
Fig. 3 is a graphical depiction of three operating
modes according to a proposed embodiment; and
Fig. 4 is a schematic perspective view of an example
electric shaver according to a proposed embodi-
ment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] The inventionwill bedescribedwith reference to
the Figures.
[0032] It should be understood that the detailed de-
scription and specific examples, while indicating exemp-
lary embodiments of the apparatus, systems and meth-
ods, are intended for purposes of illustration only and are
not intended to limit the scopeof the invention. Theseand
other features, aspects, and advantages of the appara-
tus, systems and methods of the present invention will
becomebetter understood from the followingdescription,
appendedclaims, andaccompanyingdrawings. It should
beunderstood that theFigures aremerely schematic and
are not drawn to scale. It should also be understood that
the same reference numerals are used throughout the
Figures to indicate the same or similar parts.
[0033] Variations to thedisclosedembodiments canbe
understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the
drawings, the disclosure and the appended claims. In
the claims, the word "comprising" does not exclude other
elements or steps, and the indefinite article "a" or "an"
does not exclude a plurality.
[0034] Implementations in accordance with the pre-
sent disclosure relate to various techniques, methods,
schemes and/or solutions pertaining to a motorised per-
sonal care device configured for carrying out a personal
care treatment by a user. According to proposed con-
cepts, a number of possible solutions may be implemen-
ted separately or jointly. That is, although these possible
solutions may be described below separately, two or
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more of these possible solutions may be implemented in
one combination or another.
[0035] Embodiments of the invention aim to provide a
personal care device configured for carrying out a per-
sonal care treatment by auserwhichmaybecontrolled to
operate in different operating modes that each define a
different operating speed and a different pressure range
for the device. The defined pressure range is used by a
pressure analysis unit, which analyses pressure data
from a pressure sensor to determine whether the applied
pressurewithwhich a treatment component of the device
is being held against a body part of the user is within the
defined pressure range. Providing operating modes that
define different operating speeds and different pressure
rangessimplifies theuserexperiencesince theuserdoes
not need to alter each attribute separately to find the
optimal setting for their preferred treatment experience.
[0036] The pressurewithwhich the device is applied to
the body of the user is an important aspect of the opera-
tionof thedevice tocontrol, asdifferent appliedpressures
will result in the personal care device having different
effects on the user. It is therefore important to provide a
means by which the applied pressure can be measured
and then analysed to determine whether it is within a
target range of pressure values. However, it is difficult to
define a generic target pressure range for all users of a
given device. Some users may require the treatment
component of the device to be applied with a high force
in order to receive an efficient treatment, others may be
best applying a low force in order to prevent irritation of
their skin. It is therefore important that this targetpressure
range can bemodified for each user of the device and for
each time the device is used.
[0037] It is also important to enable the device to
operate at a range of different operating speeds. Higher
motor speeds result in the user perceiving the treatment
to be more severe whereas at lower motor speeds the
user perceives the treatment to be gentler. User percep-
tion, aswell as the functionality of the device, is important
for ensuring the user is satisfied with their treatment
experience.
[0038] Further, the user perception of the applied pres-
sure is very limited and so it is difficult for a user to adjust
the target pressure range for the pressure analysis com-
ponent without guidance. Although the level of applied
pressure has a large impact on the treatment results, the
experience of the user throughout the treatment is rela-
tively unchanged as the applied pressure is adjusted. In
contrast, the user is usually quite sensitive to changes in
the operating speed of the device. Therefore, the pro-
posed invention, in which the operating speed and the
target pressure range settings are defined together in an
operatingmode, provides an improved way of setting the
target pressure range of the device. The user will more
easily be able to perceive the changes in the target
pressure range as they are combined with changes to
the operating speed. Therefore, the proposed invention
increases the likelihood that the userwill be able to select

the correct operating mode corresponding to the pres-
sure range required to achieve the treatment outcome
they need.
[0039] Theproposeddeviceenables the settingsof the
device relating to the target pressure range and the
operating speed of the treatment component to be mod-
ified concurrently. This is achieved by the selection of an
operating mode for the device that sets both the value of
the operating speed and the pressure range.
[0040] Proposed concepts thus aim to provide a mo-
torised personal care device which is provided with at
least a first and second operatingmode, wherein the first
and second operating modes define respectively, first
and second different operating speeds for the motor
and, respectively, first and second different pressure
ranges, thereby providing an improved user experience.
[0041] Referring now to Fig. 1, there is depicted a
simplified block diagram of a motorised personal care
device according to a proposed embodiment.
[0042] Fig. 1 depicts a motorised personal care device
100 configured for carrying out a personal care treatment
by a user. In this exemplary embodiment the motorised
personal care device is an electric toothbrush. The elec-
tric toothbrush comprises a treatment component 110,
which in this exemplary embodiment is a tooth-brushing
unit, which is arranged to be held against a body part of
the user when device is in use. Amotor 120 is configured
to drivemovement of the brushing unit 110 at a number of
different operating speeds. The motorised device 100
further comprises a pressure sensor 130 configured to
measure an applied pressure with which the treatment
component 110 (i.e. brushing unit) is held against the
body part during the tooth-cleaning treatment.
[0043] The control component 140 is configured to
control the device to operate in a first, second, and third
different operating modes. The first, second, and third
operating modes define respectively first, second, and
third different operating speeds for the motor 120, and,
respectively first, second, and third different pressure
ranges. Each of the first, second, and third different
pressure ranges extend from a respective lower pres-
sure-threshold to a respective upper pressure-threshold.
In this exemplary embodiment, the first operating speed
defined by the first operating mode is less than the
secondoperating speed definedby the secondoperating
mode, and the third operating speed defined by the third
operating mode is greater than the second operating
speed. Further, the first lower pressure-threshold defined
by the first operating mode is less than a second lower
pressure-threshold defined by the second operating
mode, and a third lower pressure-threshold defined by
the third operatingmode is greater than the second lower
pressure-threshold. In addition, the fist upper pressure-
threshold defined by the first operating mode is less than
a second upper pressure-threshold defined by the sec-
ond operating mode, and the third upper pressure-
threshold defined by the third operating mode is greater
than the second upper pressure-threshold. Therefore, in
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this exemplary embodiment, the toothbrush is provided
with three operating modes each of which defines a
different operating speed and a different pressure range.
The availability of three different operating modes en-
ables easy adjustment of the settings of the device,
resulting in the user being able to easily achieve their
preferred treatment experience.
[0044] The pressure analysis arrangement 150 is con-
figured to determine, when the device is controlled to
operate in a selected mode of the first, second, and third
operating modes, whether the applied pressure mea-
sured by thepressure sensor iswithin the pressure range
defined by the selected operating mode.
[0045] In this exemplary embodiment, the device
further comprises a pressure indicator 160 configured
to indicate to the user, when the device is controlled to
operate in a selected operatingmode of the first, second,
and third operatingmodes, whether the applied pressure
measured by the pressure sensor is within the pressure
range defined by the selected operating mode. In this
exemplary embodiment, the pressure indicator 160 is a
light-emitting device configured to: emit light of a first
colour when the measured applied pressure is less than
the lower pressure-threshold defined by the pressure
range of the selected operating mode; emit light of a
second colour, different from the first colour, when the
measured applied pressure is greater than the lower
pressure-threshold and less than the upper pressure-
threshold defined by the pressure range of the selected
operating mode; and emit light of a third colour, different
from the first and second colours, when the measured
applied pressure is greater than the upper pressure-
threshold defined by the pressure range of the selected
operating mode.
[0046] The pressure sensor 130, pressure analysis
arrangement 150, and pressure indicator 160 form a
pressure guidance system for the device. These compo-
nents together provide the user with real-time pressure
feedback.As theuserapplies the toothbrush to their teeth
and gums, they are provided with light feedback indicat-
ing the current applied force level. In this exemplary
embodiment the pressure indicator will emit a green light
to indicate that the applied pressure is within the desired
pressure rangeand that, therefore, the user shouldmain-
tain the currently applied force. The pressure indicator
will emit a blue light if the applied pressure is lower than
the lower pressure-threshold of the selected pressure
range and thereby indicates to the user that they should
increase the applied force. An orange light will be emitted
by the device if the currently applied pressure is greater
than the upper press-threshold of the selected pressure
range and thereby the user is alerted that they should
reduce the pressure with which they are applying the
device to their body to achieve their preferred treatment
outcome.
[0047] The exemplary toothbrush device 100 further
comprises a user interface 170 configured to permit the
user to select an operatingmode of the first, second, and

third operating modes. The user interface may present
the user with information about the currently selected
operating mode of the device and the available other
operating modes. Further, the pressure indicator may be
integrated into the user interface such that the user inter-
face displays real-time information to the user that in-
dicates thepressurewithwhich the treatment component
is being applied and whether this applied pressure lies
within the pressure range defined by the selected oper-
ating mode.
[0048] In the exemplary device outlined above the
treatment component 110 is a tooth-brushing unit such
that the device acts as an electric toothbrush. However,
the proposed invention is not limited to such a device and
the motorised personal care device 100 in an alternative
embodiment may be at least one of: a shaver; a hair
trimmer; a beard trimmer; an epilator; and an electric
toothbrush. Accordingly, the treatment component 110
may be at least one of: a shaving unit; a skincare unit; a
beard-trimming unit; a long hair cutting unit; a toothbrush
head; and a cleaning brush.
[0049] A single type of motorised personal care device
may have different types of treatment component that
can be chosen by the user and attached to a main
housingof thedevice, depending on the typeof treatment
they wish to carry out. For example, an electric hair
removal device may have a shaving unit attachment
and a beard trimming attachment. The device may be
further providedwith adetectionarrangement configured
to generate a detection signal indicating which treatment
component is attached to the device. The control com-
ponent may receive the detection signal and select an
operating mode based on this signal. Alternatively, the
detection signal may be used to determine a set of
available operating modes for the device which the user
may select from.
[0050] Similarly, other components of the device out-
lined abovemaybe implementeddifferently in alternative
embodiments. For instance, the above embodiment has
three possible operatingmodes, but the proposed inven-
tion is not limited to this number, and the relative speeds
and pressure ranges of the different modes may be
different in alternative embodiments. For example, the
control component may be configured to further control
the device to operate in a fourth operatingmode, wherein
the operating speed and the pressure range defined by
the fourth operating mode are selectable by the user.
Thus, thisalternativeembodiment allows for anoperating
mode that is customisable for those users that desire a
treatment experience different from those provided by
the preset operating modes of the device. A fifth battery
saving mode may also be provided, wherein the fifth
operating speed defined by the fifth operating mode is
less than the operating speed as defined by any other
operating mode of the device, and wherein, when the
device is controlled to operate in the fifth operatingmode,
the pressure feedback system of the device is disabled.
Thus, the device may be provided with a mode that is
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more energy efficient.
[0051] Further, in an alternative embodiment, the pres-
sure indicator may not be a light emitting device but may
utiliseanaudio signal suchasa toneor abeep, or ahaptic
signal such as a vibration of a specific intensity or fre-
quency to indicate to the user whether the applied pres-
sure is within the pressure range as defined by the
selected operating mode. The pressure indicator may
also provide a combination of visual, audio, and haptic
signals.
[0052] As discussed above, the devicemakes use of a
control component 140 and a pressure analysis arrange-
ment 150 to control the operation of the device and
analyse data respectively. These components can be
implemented in numerous ways, with software and/or
hardware, to perform the various functions required. A
processor is oneexampleof a componentwhichemploys
one or more microprocessors that may be programmed
using software (e.g., microcode) to perform the required
functions. The control component 140 and the pressure
analysis arrangement 150mayhowever be implemented
with or without employing a processor, and also may be
implemented as a combination of dedicated hardware to
perform some functions and a processor (e.g., one or
more programmed microprocessors and associated cir-
cuitry) to perform other functions.
[0053] Examples of controller components thatmaybe
employed in various embodiments of the present disclo-
sure include, but are not limited to, conventional micro-
processors, application specific integrated circuits
(ASICs), and field-programmable gate arrays (FPGAs).
[0054] In various implementations, a processor or con-
trol component may be associated with one or more
storagemedia suchas volatile andnon-volatile computer
memory such as RAM, PROM, EPROM, and EEPROM.
The storage media may be encoded with one or more
programs that, when executed on one or more proces-
sors and/or controllers, perform the required functions.
Various storagemediamay be fixedwithin a processor or
controller or may be transportable, such that the one or
more programs stored thereon can be loaded into a
processor or controller.
[0055] Referring now to Fig. 2, there is depicted a
simplified flow diagram of an operating scheme for a
motorised personal care device according to a proposed
embodiment.
[0056] The process starts with a step 210 in which
start-up of a motorised personal care device occurs.
The motorised personal care device may be for example
the motorised personal care device 100. The scheme
then proceeds to a step 220 in which the device displays
to the user the current selected operating mode for the
device. This may be shown to the user on the user
interface 170 of the motorised personal care device
100. Displaying the currently selected operating mode
may involve informing the user of the settings defined by
the selected operating mode, namely the defined oper-
ating speed and the defined pressure range.

[0057] The method then proceeds to a decision step
230, which involves the user deciding whether they wish
to change the selected operating mode for the device.
This may involve the user selecting on the user interface
170 whether they wish to change the selected operating
mode of the device. Upon a decision to change the
operating mode, the scheme proceeds to a step 240 in
which the device displays to the user the available dif-
ferent operating modes of the device. The device may
have at least two operating modes and may have any
number of operating modes corresponding to different
operating speeds and different pressure ranges. The
method then proceeds to a step 250 in which the user
selects a desired operating mode from the available
different operating modes. Again, this step may involve
an interaction between the user and the user interface.
Once the new operating mode has been selected the
scheme moves onto a step 260. If the user decides they
do not wish to change the operating mode of the device,
the method proceeds directly from step 230 to step 260.
[0058] Step 260 involves a control component of the
device controlling the device to operate in the selected
operating mode. Namely, the selected operating mode
definesan operating speed for themotor of themotorised
personal care device, and further defines a pressure
range, extending from a lower pressure-threshold to an
upper-pressure threshold that is used by the pressure
analysis component to determine whether the applied
pressure is within an optimal range.
[0059] The method then proceeds to a step 270 in
which the selected operatingmode is stored in the device
such that, when the device is next started, the device
remains in the selected operating mode. Thus, the user
preferences may be stored in the device. Storage of this
informationmay involve one ormore storagemedia such
as volatile and non-volatile computer memory such as
RAM, PROM, EPROM, and EEPROM.
[0060] Referring now to Fig. 3, there is provided a
graphical depiction of three operating modes of a mo-
torised personal care device according to a proposed
embodiment.
[0061] The graph 300 displays three possible operat-
ing modes for an electric shaver. The horizontal axis 340
displays possible pressure values in Newtons with which
the user may hold the electric shaver against a part of
their body. The vertical axis 350 denotes possible oper-
ating speeds for the motor of the electric shaving device
in units of rpm.
[0062] The three arrows 310, 320, and 330 show the
regions of operation defined by a first operating mode,
second operating mode and third operating mode re-
spectively. Thus, in a proposed embodiment the operat-
ing speed of the first operating mode is 1900 rpm, the
operating speed of the second operating mode is 2100
rpm, and the operating speed of the third operatingmode
is 2300 rpm.
[0063] The three operatingmodes have different oper-
ating speeds and different pressure ranges. In this ex-
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emplary embodiment the pressure range of the first
operating mode extends from 1 N to 3 N, the pressure
range of the second operating mode extends from 1.5 N
to4N, and thepressure rangeof the third operatingmode
extends from 2 N to 5 N.
[0064] In this way, the graph 300 displays how a mo-
torised personal care device may be provided with three
operating modes that offer three different user experi-
ences. The first operating mode, with a low operating
speed and a lower optimal pressure, offers a gentle
shaving experience for users with sensitive skin. The
second operating mode, with a moderate operating
speed and a moderate optimal pressure, results in an
efficient shave without causing too much irritation. The
third operating mode, with a high operating speed and a
high optimal pressure, results in a closer more efficient
shave.
[0065] Referring now to Fig. 4, there is depicted a
schematic perspective view of an example electric sha-
ver 400 according to a proposed embodiment.
[0066] Electric shaver 400 comprises amain body 402
and a shaving head unit 410. The main body 402 is
configured to be held by the user whilst they carry out
a shaving treatment. In this way, the main body 402 may
act as a handle, as well as housing several functional
components of the shaver.
[0067] The shaving head unit 410 comprises a plurality
of hair-cutting elements 404. This example shaver 400
has three hair-cutting elements 404 of a rotary type,
which are well known to the skilled person. As the user
applies theshavingheadunit 410 toaportionof their skin,
the hair-cutting elements 404 are placed in contact with
hairs of the user. The hair-cutting elements 404 contain
rotary blades such that, when the device is in use and
applied toaportionof theuser’sskin, the rotarybladescut
the hairs of the user.
[0068] Themain body 402of the shaver 400 contains a
motor 420which is configured todrive the rotary bladesof
the hair-cutting elements 404 to rotate at different oper-
ating speeds. The main body 402 further contains a
battery unit 406 configured to provide power to themotor.
[0069] A pressure sensor 430 is housed within the
shaving head unit 410 and is configured to measure
the pressure with which the shaving head unit 410 is
pressed against the skin by the user (i.e the applied
pressure). Any suitable pressure sensor may be used,
for example a strain gauge, piezoelectric sensor, or a
capacitive pressure sensor. A detailed example of a
suitable pressure sensor having a Hall sensor is dis-
closed by EP3852983B1 in the name of the applicant.
The pressure sensor may preferably be positioned close
to the surface of the shaving head unit 410 that is being
applied to the skin. For example, the pressure sensor 430
may be placed directly beneath the hair cutting elements
404. In the case of multiple hair-cutting elements, multi-
ple pressure sensorsmay be provided with one pressure
sensor being placed under each hair cutting element.
[0070] Thepressure sensor 430 is configured to detect

an applied pressure and provide a pressure signal to a
processing unit 408, the pressure signal comprising in-
formation describing the detected applied pressure.
[0071] The processing unit 408 is housed in the main
body 402 and is associated with a memory unit 412. The
processing unit 408 may fulfil the functions of both the
pressure analysis arrangement 150 and the control com-
ponent 140 of the personal care device 100 as described
in detail herein before. Namely, the processing unit 408 is
configured to control the electric shaver to operate in at
least first and second different operatingmodes, wherein
the first and second operating modes define, respec-
tively, first and second different operating speeds for
themotor 420and, respectively, first and seconddifferent
pressure ranges, wherein the first and second pressure
ranges each extend from a respective lower pressure-
threshold to a respective upper pressure-threshold.
[0072] The electric shaver 400 further contains a user
interface 470 on the main body of the device. The user
interface may be used by the user to select an operating
mode from theat least first andseconddifferent operating
modes. Once an operatingmode for the device has been
selected, the processing unit 408 controls the motor 420
to drive the rotary blades of the hair cutting units 404 at
the operating speed defined by the selected operating
mode. Further, upon receiving the measured applied
pressure signal from the pressure sensor 430, the pro-
cessing unit 408 determines whether the applied pres-
sure is within the pressure range defined by the selected
operatingmode. This determination is then relayed to the
user via the user interface 470. In this way, the user
interface 470 fulfils the functions of the user interface
170 and the pressure indicator 160 of the personal care
device 100.
[0073] The user interface 470 may be realised in any
appropriate way. For example, the user interface 470
may comprise any suitable input components enabling
the user to select an operating mode for the device. For
example, these input components may include buttons,
dials, or a touch-sensitive display screen. Further, the
user interface 470 may comprise any suitable output
components that permit pressure feedback information
to be relayed to the user. These output components may
include a display screen, a loudspeaker, a light emitting
device, or a haptic feedback component.
[0074] The processing unit 408 may be any suitable
processing component. Examples of processing compo-
nents that may be employed in various embodiments of
the present disclosure include, but are not limited to,
conventional microprocessors, application specific inte-
grated circuits (ASICs), and field-programmable gate
arrays (FPGAs).
[0075] Theprocessingunit 408maybeassociatedwith
a memory unit 412. The memory unit 412 may comprise
one or more storage media such as volatile and non-
volatile computer memory such as RAM, PROM,
EPROM, and EEPROM. The storage media may be
encodedwith one ormore programs that, when executed
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on the processing unit and/or controller. Various storage
media may be fixed within a processor or controller or
may be transportable, such that the one or more pro-
grams stored thereon can be loaded into a processor or
controller.
[0076] The memory unit 412 is configured to store
information describing the at least first and second oper-
ating modes, and the respective operating speeds and
pressure ranges that each operating mode defines. The
memory unit 412 may be further configured to store
information describing the operatingmodemost recently
selected by the user, such that upon restart of the electric
shaver 400 the processing unit 408 controls the device to
operate in the most recently selected operating mode.
[0077] The shaving head unit 410 of the electric shaver
400may be detachably coupled to themain body 402, so
that the usermay remove the shaving head unit 410 from
the main body 402 and couple a different treatment
component to the main body 402, such as a beard trim-
ming unit, a nose trimming unit, or a facial brushing unit,
for beingdrivenby themotor 420. In this embodiment, the
electric shaver 400 may be provided with a detection
arrangement configured to generate a detection signal
indicating the type of treatment component actually
coupled to the main body 402. An example of a suitable
detection arrangement, which generates the detection
signal depending on the measured electric current in the
motor 420 and the measured vibration of the main body
402, is disclosed by EP3855976B1 in the name of the
applicant. In this embodiment, the memory unit 412 may
be configured to store, for eachdifferent typeof treatment
component that can be coupled to themain body 402, an
associated set of at least first and second different oper-
ating modes, wherein the sets of different operating
modes may be different for the different treatment com-
ponents. In this embodiment, the processing unit 408 is
configured to preselect, based on the detection signal
received from the detection arrangement, the set of
different operating modes associated with the treatment
component actually coupled to the main body 402, and
the user is enabled to select, via the user interface 470,
the desired operating mode from the set of at least two
different operatingmodes preselected by the processing
unit 408.
[0078] Although in the above embodiment the features
of the present invention are discussed in the context of an
electric shaver, it will be understood that they could apply
to any suitable personal care device. For example, in
another exemplary embodiment of the invention, there is
provided an epilator device.
[0079] The epilator device comprises amain body that
acts as a handle for the user and houses functional
components. In this particular embodiment, the func-
tional components include a motor, a battery, a proces-
sing unit, a user interface, and a memory unit. The
epilator further comprises an epilator head unit con-
nected to the main body of the device. The epilator head
unit comprises at least one hair-removal element config-

ured to be driven by the motor to move at a range of
different operating speeds.When carrying out a personal
care treatment, a user places the epilator head unit in
contact with a portion of their skin. The driven motion of
the at least one hair-removal element then results in hairs
being pulled out of this portion of skin.
[0080] A pressure sensor is housed within the epilator
head unit and is configured tomeasure the pressure with
which theepilator headunit is pressedagainst the skin by
the user. The pressure sensor is further configured to
sendapressuresignal comprising informationdescribing
the detected applied pressure to the processing unit. The
processing unit is configured to control the epilator to
operate in at least a first and second different operating
modes, wherein the first and second operating modes
define, respectively, first and second different operating
speeds for the motor and, respectively, first and second
different pressure ranges.
[0081] The user interface may be used by the user to
select an operating mode from the at least first and
second different operating modes. Once an operating
mode for the device has been selected, the processing
unit controls the motor to drive the at least one hair-
removal element at the operating speed defined by the
selected operating mode. Further, upon receiving the
measured applied pressure signal from the pressure
sensor, the processing unit determines whether the ap-
plied pressure iswithin the pressure range defined by the
selected operating mode. This determination is then
relayed to the user via the user interface.
[0082] In the electric shaver device and the epilator
device described above, the processing unit housed in
themainbody fulfils the functionsof thepressureanalysis
arrangement and the control component of device 100,
and the user interface performs the role of both the user
interface 170 and the pressure indicator 160 of the per-
sonal care device 100, as described in detail herein
before. It will be understood, that in alternative embodi-
ments, these functionalitiesmaybedistributed differently
between different components and different devices. For
example, a personal care device may be configured to
communicate, e.g., wirelessly, with a smart device of the
user (e.g., a smartphone or tablet). The processing and
display capacities of the smart device may then fulfil the
functions of the pressure analysis component, control
component, user interface, or pressure indicator of the
exemplary embodiment 100. Thereby, in some embodi-
ments, the processing capabilities required for the inven-
tion may be distributed throughout a system containing
other appropriate devices in addition to a personal care
device. This distribution of processing requirementsmay
be configured in different ways according to predeter-
mined constraints and/or availability of processing re-
sources.
[0083] For example, a further embodiment of the in-
vention comprises a personal care system comprising a
toothbrush device and charging unit. The toothbrush
device comprises a toothbrush head unit with at least
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one brushing element configured to be driven to rotate by
a motor housed in the main body of the toothbrush
device. The main body also houses a battery configured
to power the motor. A pressure sensor is present in the
toothbrush head unit and measures the pressure with
which the user applies the toothbrush head unit to their
teeth and gums.
[0084] The toothbrush device is configured to connect
to the charging unit such that, when this connection is
made, a charging element of the charging unit charges
the battery of the toothbrush device. The charging unit
may further house a processing unit, a memory unit, and
a user interface. The processing unit of the charging
device is configured to communicate wirelessly with
the motor and pressure sensor of the toothbrush device.
In this way the processing unit of the charging unit may
carry out some of the functions carried out by the pres-
sure analysis unit and the control component of the
device 100.
[0085] In detail, the pressure sensor of the toothbrush
device is configured to sendapressure signal comprising
information describing the detected applied pressure to
the processing unit of the charging unit. The processing
unit communicates with the toothbrush device and there-
by controls the toothbrush device to operate in at least
first and second different operating modes, wherein the
first and second operating modes define, respectively,
first and second different operating speeds for the motor
and, respectively, first and second different pressure
ranges, wherein the first and second pressure ranges
each extend from a respective lower pressure-threshold
to a respective upper pressure-threshold.
[0086] The user interface of the charging unit allows
the user to select the required operating mode for the
device and displays to the user an indication of whether
the applied pressure is within the pressure range defined
by the selected operating mode.
[0087] The arrangement described in this embodi-
ment, wherein the processing unit and user interface of
a charging unit being used to control the operation of a
separate toothbrush device, may be advantageous for
several reasons. Since the charging unit is likely to re-
main stationary, the space andweight constraints placed
on the configuration of the user interface and processing
unit in this arrangement are likely to be much less re-
strictive than those of an arrangement in which they are
housed in the main body of a personal care device.
Further, the charging unit may be configured to connect
to a mains electricity supply and therefore is not con-
strained by the power capabilities of a battery.
[0088] Considering the above discussion, it will be
understood that the invention described herein may be
realised in various ways according to the various con-
straints and capabilities of the personal care device.
[0089] Variations to thedisclosedembodiments canbe
understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the
drawings, the disclosure and the appended claims. In

the claims, the word "comprising" does not exclude other
elements or steps, and the indefinite article "a" or "an"
does not exclude a plurality. A single processor or other
unit may fulfil the functions of several items recited in the
claims. Themere fact that certainmeasuresare recited in
mutually different dependent claims does not indicate
that a combination of these measures cannot be used
to advantage. If a computer program is discussed above,
it may be stored/distributed on a suitable medium, such
as an optical storage medium or a solid-state medium
supplied together with or as part of other hardware, but
may also be distributed in other forms, such as via the
Internet or other wired or wireless telecommunication
systems. If the term "adapted to" is used in the claims
or description, it is noted the term "adapted to" is intended
to be equivalent to the term "configured to". Any refer-
ence signs in the claims should not be construed as
limiting the scope.

Claims

1. A motorised personal care device (100) configured
for carrying out a personal care treatment by a user,
comprising:

a treatment component (110) arranged to be
held against a body part of the user during the
personal care treatment;
a motor (120) configured to drive movement of
the treatment component at different operating
speeds;
a pressure sensor (130) configured to measure
an applied pressure with which the treatment
component is held against the body part during
the personal care treatment;
a control component (140) configured to control
the device to operate in at least first and second
different operating modes, wherein the first and
second operating modes define, respectively,
first and second different operating speeds for
the motor and, respectively, first and second
different pressure ranges, wherein the first
and second pressure ranges each extend from
a respective lower pressure-threshold to a re-
spective upper pressure-threshold; and
a pressure analysis arrangement (150) config-
ured to determine, when the device is controlled
to operate in a selected operatingmode of the at
least first and seconddifferent operatingmodes,
whether the applied pressure measured by the
pressure sensor is within the pressure range
defined by the selected operating mode.

2. The device as claimed in claim 1, further comprising
a user interface configured to permit the user to
select an operating mode of the at least first and
second different operating modes.
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3. Thedeviceasclaimed inanyof theprecedingclaims,
further comprising a pressure indicator configured to
indicate to the user, when the device is controlled to
operate in a selected operating mode of the at least
first and second different operating modes, whether
the applied pressure measured by the pressure
sensor is within the pressure range defined by the
selected operating mode.

4. The device as claimed in claim 3, wherein the pres-
sure indicator is a light-emitting device configured to:

emit light of a first colour when the measured
appliedpressure is less than the lower pressure-
threshold of the pressure range defined by the
selected operating mode;
emit light of a second colour, different from the
first colour, when the measured applied pres-
sure is greater than the lower pressure-thresh-
old and less than the upper pressure-threshold
of the pressure range defined by the selected
operating mode; and
emit light of a third colour, different from the first
and second colours, when the measured ap-
plied pressure is greater than the upper pres-
sure-threshold of the pressure range defined by
the selected operating mode.

5. The device as claimed in claim 3, wherein the pres-
sure indicator utilises at least one of: an audio signal;
a visual signal; and a haptic signal.

6. Thedeviceasclaimed inanyof theprecedingclaims,
wherein the treatment component is at least one of: a
shaving unit; a skincare unit; a beard-trimmingunit; a
long hair cutting unit; a toothbrush head; and a
cleaning brush.

7. Thedeviceasclaimed inanyof theprecedingclaims,
wherein the device comprises:

a main housing accommodating the motor;
at least two different treatment components
which can each be selectively coupled to the
main housing to be driven by the motor; and
a detection arrangement configured to generate
a detection signal indicatingwhich of the at least
two different treatment components is coupled
to the main housing;

wherein the control component is configured to re-
ceive the detection signal and select the operating
mode from the at least first and second different
operating modes based on the detection signal.

8. The device as claimed in claim 7, wherein:

the control component is configured to prese-

lect, based on the detection signal, a set of at
least first and second different operating modes
fromat least two different sets of at least first and
second different operating modes; and
the device comprises a user interface config-
ured to permit the user to select an operating
mode from the at least first and second different
operating modes of the set of at least first and
second different operating modes preselected
by the control component.

9. Thedeviceasclaimed inanyof theprecedingclaims,
wherein the motorised personal care device is at
least one of: a shaver; a hair trimmer; a beard trim-
mer; an epilator; and an electric toothbrush.

10. Thedeviceasclaimed inanyof theprecedingclaims,
wherein:
a first operating speed defined by the first operating
mode is less than a second operating speed defined
by the second operating mode;
and wherein:

a first lower pressure-threshold defined by the
first operating mode is less than a second lower
pressure-threshold defined by the second oper-
ating mode; and/or
a first upper pressure-threshold defined by the
first operatingmode is less than a second upper
pressure-threshold defined by the second oper-
ating mode.

11. The device as claimed in claim 9, wherein the control
component is configured to further control the device
tooperate ina third operatingmodedifferent from the
first and second operating modes, wherein:
a third operating speeddefinedby the third operating
mode is greater than the second operating speed;
and wherein:

a third lower pressure-threshold defined by the
third operating mode is greater than the second
lower pressure-threshold; and/or
a third upper pressure-threshold defined by the
third operating mode is greater than the second
upper pressure-threshold.

12. The device as claimed in claim 10, wherein the
motorised personal care device is an electric shaver
and the first operating speed is 1900 rpm, the second
operating speed is 2100 rpm, and the third operating
speed is 2300 rpm.

13. The device as claimed in claim 10 or 11, wherein the
motorised personal care device is an electric shaver
and the first lower pressure-threshold is 1 N, the
second lower pressure-threshold is 1.5 N, and the
third lower pressure-threshold is 2 N.
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14. The device as claimed in any of the claims 10‑12,
wherein the motorised personal care device is an
electric shaver and the first upper pressure-thresh-
old is 3 N, the second upper pressure-threshold is 4
N, and the third upper pressure-threshold is 5 N.

15. Thedeviceasclaimed inanyof theprecedingclaims,
wherein the control component is configured to
further control the device to operate in a custom
operating mode, wherein the operating speed and
the pressure range defined by the custom operating
mode are selectable by the user.

16. The device as claimed in any preceding claim,
wherein the control component is further configured
to control the device to operate in a power-saving
operating mode, wherein:

a power-saving operating speed defined by the
power-saving operatingmode is less than the at
least first and second different operating speeds
defined by the at least first and second different
operating modes; and
when the device is controlled to operate in the
power-saving operating mode, the pressure
analysis arrangement is disabled.
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