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PERSONAL HYGIENE DEVICE AND METHOD OF CONTROLLING A PERSONAL HYGIENE
DEVICE

FIELD OF THE INVENTION
The present invention is concerned with a personal hygiene device comprising an energy storage,
a drive unit, and a control unit for providing energy from the energy storage at the drive unit. The
present invention is further concerned with a method of controlling such a personal hygiene

device.

BACKGROUND OF THE INVENTION
It is known that a personal hygiene device comprising an energy storage such as a rechargeable
battery and a drive unit to which energy is supplied from the energy storage may be controlled
such that the drive unit is reduced to zero speed once a low charging state of the rechargeable

battery is determined.

It is an object of the present disclosure to provide a personal hygiene device that is improved
over the known personal hygiene devices, in particular wherein the personal hygiene device is
arranged to communicate a low energy storage level to a user in an easily comprehensible

manner.

SUMMARY OF THE INVENTION
In accordance with one aspect there is provided a personal hygiene device comprising a drive
unit, an energy storage, in particular a rechargeable battery, a determination unit for repeatedly or
constantly determining an energy storage level of the energy storage, and a control unit arranged
for providing energy from the energy storage at the drive unit during an on state of the personal
hygiene device and for gradually reducing the energy level provided at the drive unit from a
nominal energy level to a first reduced energy level during a first energy level reduction time
period when the determined energy storage level has fallen below a first energy storage level
threshold but is above a second energy storage level threshold and for continuing provision of the
first reduced energy level while the personal hygiene device stays in an on state and the

determined energy storage level stays above the second energy storage level threshold.
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In accordance with one aspect there is provided a personal hygiene device comprising a drive
unit, in particular comprising a DC motor, an energy storage, and a control unit arranged for
providing energy from the energy storage at the drive unit during an on state of the personal
hygiene device and for gradually increasing the energy level provided at the drive unit from a
start energy level to a nominal energy level during a first energy increase time period when the
personal hygiene device is switched from an off state into the on state, in particular wherein the

start energy level is in a range of between 10% and 90% of the nominal energy level.

In accordance with one aspect there is provided a method of controlling a personal hygiene

device having a drive unit, an energy storage, and a control unit comprising the steps of:

— changing the personal hygiene device from an off state into an on state;

— repeatedly or constantly determining the energy storage level of the energy storage;

— gradually reducing an energy level provided at the drive unit from a nominal energy level to a
first reduced energy level during a first energy level reduction time period if the determined
energy storage level falls below a first energy storage level threshold but is above a second
energy storage level threshold; and

— continuingly providing the first reduced energy level while the personal hygiene device stays
in the on state and the determined energy storage level stays above the second energy storage

level threshold.

BRIEF DESCRIPTION OF THE DRAWINGS
The present description is further elucidated by a detailed description of embodiments of the
proposed personal hygiene device and the proposed method of controlling a personal hygiene

device. In the following description reference is made to figures, where

Fig. 1 is a schematic depiction of a personal hygiene device in accordance with the
present description;

Fig. 2 is a simplified depiction of a circuit comprising energy storage, drive unit,
determination unit, and control unit of a proposed personal hygiene device;

Fig. 3 is a schematic depiction of an example voltage curve (the voltage being a measure
of an energy storage level) of a rechargeable battery versus the energy storage

capacity;
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Fig. 4A is a first example depiction of the energy level provided at a drive unit over time
in accordance with the present description;

Fig. 4B is a second example depiction of the energy level provided at a drive unit over
time in accordance with the present description; and

Fig. 4C is a third example depiction of the energy level provided at a drive unit over time

in accordance with the present description.

DETAILED DESCRIPTION OF THE INVENTION
In accordance with the present disclosure, a personal hygiene device as proposed comprises a
control unit that reduces the energy level supplied at a drive unit once a determination unit
detects that the energy storage level of an energy storage (such as a rechargeable battery) has
fallen below a first energy storage level threshold. While here the term “energy level” is used,
this shall encompass the provision of a (average) voltage level at the drive unit and the actual
energy level will then result from the (average) voltage and the current that flows through the
drive unit. This reduction from a nominal energy level to a first reduced energy level occurs
during a first energy level reduction time period. Both, the reduction and the time period during
which it occurs may be set to values such that the energy level reduction is readily noticeable to a
user of the personal hygiene device, while the user should still be able to conclude the current use
of the personal hygiene device before the energy storage needs to be recharged (i.e. the first
energy storage level threshold should relate to a remaining discharge capacity of the energy
storage that allows using the personal hygiene device for at least a typical usage period). This
energy level reduction is also called a ramp-down of the energy level. The first reduced energy
level may lie be in a range of between about 80% to 90% of the nominal energy level, even
though this shall not be considered as limiting and a skilled person may choose any suitable value
such as 10%, 15%, 20%, 25%, 30%, 35%., 40%. 45%, 50%, 55%, 60%, 65%, 710%. 75%, or 95%

or any other intermediate value.

In some embodiments, the control unit also reduces the energy level provided at the drive unit
from the nominal level to the first reduced energy level within a second energy level reduction
time period (which may be identical or different in length than the first energy level reduction
time period) essentially after the personal hygiene device is switched on and in case that the first
reduced energy level had been provided in the previous on-state of the personal hygiene device

and a charging of the energy storage has not meanwhile happened. The control unit may use a
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flag stored in a memory unit in order to recognize a previous application of the first reduced
energy level and the flag may be deleted by the control unit in case the energy storage is
sufficiently charged. The control unit may be arranged to wait for a nominal energy level time
period before it ramps down the energy level after the personal hygiene device is switched on
again, so that the ramp-down is even more noticeable to the user. The control unit may be
arranged to directly apply the first reduced energy level in case that a switch-off time period
between the two successive on-states was below a first switch-off time period threshold, which
first switch-off time period threshold may lie in a range of between 1 second and 600 seconds,

even though this shall not be considered as limiting.

In some embodiments, the control unit is arranged to ramp-down the energy level provided at the
drive unit from the first reduced energy level to a second reduced energy level or zero energy
level during a third energy level reduction time period if the energy storage level of the energy
storage falls below a second energy storage level threshold. This should avoid that the energy

storage gets deep discharged.

In accordance with an independent aspect of the present disclosure, a control unit of a personal
hygiene device is arranged to increase an energy level provided at a drive unit immediately after
the personal hygiene device has been switched on from a start energy level to a nominal energy
level. This independent aspect of a ramp-up of the energy level may be combined with one or
several features of the ramp-down of the energy level described herein (e.g. the ramp-down as
described may additionally include the ramp-up). A ramp-up may not be performed when a
switch-off time period between two successive on states of the personal hygiene device was
below a first switch-off time period threshold, which may be chosen to lie in a range of between

1 second and 600 seconds, in particular around 30 seconds.

The personal hygiene device may have at least two different modes and the ramp-down (and/or
the ramp-up) may be deactivated in one of the at least two modes. E.g. one mode may include a
varying energy provision at the drive unit, in which mode the ramp-down (and/or the ramp-up) is
deactivated. The personal hygiene device may comprise at least one indicator element for
indication that the energy storage level of the energy storage has fallen below the first energy
storage level threshold. The indicator element may use visual, audible, or tactile means in order

to indicate the low charge state.
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The control unit may provide the energy level at the drive unit by means of a pulse width
modulation (PWM) signal, by which the voltage provided from an energy storage such as a
rechargeable battery, e.g. a lithium ion accumulator, is applied at the drive unit. An average
voltage is then applied at the drive unit that is depending on the current voltage level provided by
the energy storage and the duty cycle, i.e. the ratio of “on” time of the PWM signal vs the regular
time period of the PWM. E.g. the PWM signal may control a switch that connects and
disconnects the energy storage with the drive unit. The duty cycle of the PWM may in particular
be controllable so that a constant average voltage can be provided at the drive unit despite a
changing voltage provided by the energy storage while it is discharged. In some embodiments,
the control unit may be realized by a microcontroller such as the CC2541 from Texas
Instruments, Dallas, Texas, USA. The microcontroller may provide the PWM signal with a
frequency of 16 kHz, even though this is not to be considered as limiting and any other suitable

frequency may be chosen. In some embodiments, the frequency of the PWM signal is variable.

The drive unit may comprise a DC motor such as a FK-180 SH-2848 from Mabuchi Motor KK,
Matsudo, Japan. In some embodiments, the drive unit comprises a resonant motor. While a
reduction of the energy level provided at a DC motor leads to a frequency reduction (i.e. speed
reduction) of the motor rotation (the motor speed is proportional to the back electromagnetic
force, so the motor speed may not necessarily follow the same curve as the energy level (or
voltage level) that is provided at the drive unit), the reduction of the energy level at a resonant

motor essentially leads to a reduction of the motor amplitude.

A personal hygiene device in accordance with the present disclosure shall encompass in
particular oral hygiene device such as electric toothbrushes, electric flossers or electric
interdental cleaners, clectric tongue cleaners, electric gum massagers etc. The term personal
hygiene device shall further encompass skin or body hygiene devices such as clectric shavers or
clectric depilators, electric skin treatment devices (e.g. electric massagers or electric skin peeling

devices).

Fig. 1 is a schematic depiction of a personal hygiene device 1 that is here realized as an electric
toothbrush. The personal hygiene device 1 has a head section 10 and a handle section 20 that has

a handle housing 21 suitable for being gripped by a human user. The head section 10 comprises a
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functional head 11, which may be mounted for motion with respect to a housing 12 of the handle
section. In some embodiments, the head section 10 may be repeatedly detachable and attachable
to the handle section 20 so as to allow attaching different head sections for different treatments or
different head sections for different users or to simply replace a worn-out head section by a new
head section. The personal hygiene device 1 is here shown as placed on a charger stand 80 on
which an energy storage 40 of the personal hygiene device may be (re-)charged. In accordance
with the present disclosure, the personal hygiene device 1 comprises an energy storage 40, a
drive unit 30, a determination unit 50 arranged for repeatedly or continuously (at least during the
on-state of the personal hygiene device 1) determining the energy storage level of the energy
storage, and a control unit 60 arranged for controlling the provision of energy from the energy
storage 40 at the drive unit 30. The control unit 60 may comprise a memory unit 61 fore.g.
storing a flag that indicates that the determination unit 50 had detected that the energy storage
level of the energy storage has fallen below a first energy storage level threshold. The flag may
be erased by the control unit 60 once the energy storage has been sufficiently recharged. The
drive unit 30 may in particular comprise a DC motor. The drive unit 30 may further comprise a
gear to convert the motion provided by a motor to a different motion, e.g. in order to convert a
continuously rotating motion provided by a motor shaft into an oscillatory rotating motion of an
output shaft, which output shaft may then be coupled with the head section 10 for driving either

the whole head section 1 into a motion or for driving only the functional head 11 into a motion.

The handle section 20 may further comprise one or several of the following features:

- apressure indicator 26 that may be controlled to indicate that a force F applied at a functional
head 11 is above a first pressure threshold (the personal hygiene device 1 may in particular
comprise a pressure detection unit 70 arranged for (indirectly or directly) measuring the
pressure applied at the functional head 11);

- alow-charge indicator element 27 for indicating in a visual or audible manner a detected low
charge state of the energy storage 40;

- an on/off switch 28 for switching the personal hygiene device from an off state into an on
state and vice versa (in some embodiments, the personal hygiene device may be
automatically switched on and off based on an e.g. capacitive detection of tissue being close

to the head section); and/or
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- amode selector 29 for switching the personal hygiene device 1 from a first mode into a
second mode, where the personal hygiene device 1 may have any number of different modes,

¢.g. two modes, three modes, four modes etc.

Fig. 2 is a schematic depiction of a circuitry 200 comprising an energy storage 210, a drive unit
220, a control unit 240, and a determination unit 250 as previously described. The energy storage
210 (e.g. arechargeable battery such as a Lithium-Ion battery or a NiMH battery) is arranged so
that the energy storage voltage can be applied at the drive unit 220 when a switch 250 (which
may be realized as a transistor or a MOSFET) is closed. The switch 250 is controlled by the
control unit 240 that provides a pulse width modulation (PWM) signal 241 at an in particular
fixed PWM frequency. The determination unit 250 is arranged to repeatedly or continuously
measure an energy storage level of the energy storage 210, e.g. the determination unit 250 may
determine the energy storage voltage (e.g. the open circuit voltage) in order to determine the
remaining discharge capacity of the energy storage (the discharge capacity is a measure of the

energy storage level).

The control unit 240 may be arranged to provide a PWM signal 241 having a constant duty cycle
while the energy storage level of the energy storage 210 is above a first energy storage level
threshold in order to provide a nominal energy level, which nominal energy level may then
slightly decrease over time as the battery voltage will drop when the energy storage 210 is
discharged. In some embodiments, the control unit 240 is arranged to compensate for the
dropping energy storage voltage over time by respectively increasing the duty cycle of the PWM

signal 241. Then, the nominal energy level stays constant over time.

Once the determination unit 250 detects that the energy storage level of the energy storage 210
falls below a first energy storage level threshold, the control unit 240 is arranged to reduce the
duty cycle of the PWM signal 241 over a first energy level reduction time period so that the
energy level provided at the drive unit 220 is reduced from the nominal energy level to a first
reduced energy level. As a result, the drive unit 220 will, e.g., rotate at a lower rotation
frequency. The reduction in the energy level provided at the drive unit 220 may be set such that
the typical use of the personal hygiene device in which the circuitry 200 is implemented can be
continued, but also such that the consumer notices on the one hand the reduction phase and also

the reduced power of the personal hygiene device. This should then trigger the user to recharge
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the energy storage by, e.g., putting the personal hygiene device onto a charger unit or replacing

the discharged energy storage by a charged energy storage.

Fig. 3 is a schematic depiction of a discharge curve 500 of an energy storage, e.g. a rechargeable
Lithium-Ion accumulator, where the voltage V of the energy storage (the voltage may be
measured in volt) is plotted versus the capacity C of the energy storage (the capacity C may be
measured in milli-ampere hours). The voltage of the energy storage generally decreases
constantly during the discharging of the energy storage. The energy storage has voltage Vs when
it is fully charged, which is the state when the energy storage has the ability to discharge its
maximum capacity Cp,y, and has a voltage V; after a charge amount AC; had been discharged
from the energy storage. The energy storage voltage V; is thus a direct measure of the remaining
discharge capacity ADC;. In the shown example discharge curve 500, the voltage of the energy
storage breaks down rather abruptly when the remaining discharge capacity ADC; reaches a
certain threshold discharge capacity ADCry (relating to capacity Cryp and energy storage
voltage Vpp). One may thus define that a certain remaining discharge capacity ADCry; (relating
to capacity Crypp and energy storage voltage V), that is larger than the threshold capacity
ADCryyp, is an indicator that the energy storage has a low charge state that should be indicated to
the user of the device in which the energy storage is used. The determination unit discussed
before may thus be arranged to measure the current energy storage voltage and in case the
measured voltage drops below V| ¢, this indicates that the energy storage level has fallen below a
first energy storage level threshold leading to a controlled reduction of the energy level provided
at the drive unit from a nominal energy level to a first reduced energy level. In case the measured
voltage drops below Vpp, this indicates that the energy storage level has fallen below a second
energy storage level threshold and the personal hygiene device may then in particular be shut

down to avoid that the energy storage is deep discharged.

The energy level provided at the drive unit is influenced by the energy storage voltage that is
applied at the drive unit. In order to overcome the issue of a constantly dropping voltage of the
energy storage, the control unit may be arranged to apply an average voltage Vy at the drive unit.
The voltage V may be set at a voltage value that is lower than the low charge voltage V¢ so
that until the low charge detection always the average voltage Vy can be provided. As has been
described before, the control unit may provide the current energy storage voltage V;in a PWM

manner at the drive unit, where the duty cycle of the PWM is given (in percent of the regular
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PWM time period) by Vi/(AV,+Vy) — where AV, = V-V, i.e. by the ratio between the chosen

voltage Vi and the current energy storage voltage Vi.

Fig. 4A is a diagram showing the energy level E (given in percent of a nominal energy level E,)
that is provided (by the control unit) at the drive unit over time t for a first example activity
sequence. Here, the personal hygiene device is first in the off-state and is switched into the on-
state at time instant ton. While the personal hygiene device is in the on-state, the determination
unit repeatedly or continuously determines the energy storage level of the energy storage. At time
instant t; ¢ the determination units here detects that the energy storage level of the energy storage
has fallen below a first energy storage level threshold (low charge detection). In accordance with
the present description, the control unit than reduces the energy level that is applied at the drive
unit from the nominal energy level E, (E, = 100%) to a first reduced energy level E; (E;; = (100-
X)%), where X may be any number between 1 and 99, but in particular X may be in the range of
between 10 and 20, so that the personal hygiene device can still be operated, but provides its
function with reduced “power”, which reduced power is noticeable by the user and is strong
enough to trigger the user to consider recharging the personal hygiene device (or to replace the
depleted energy storage) once the current treatment session is completed. The control unit
reduces the energy level provided at the drive unit from the nominal energy level E; to the first
reduced energy level E,; during a first energy level reduction time period T;. The first energy
level reduction time period T; may have any suitable length, but the first energy level reduction
time period T, should on the one hand be long enough to be noticeable by the user and on the
other hand should not be too distracting to the user. Hence, the first energy level reduction time
period T} may be in a range of between 0.5 seconds and 10 seconds, in particular in a range of

between 2 seconds and 8 seconds, and further in particular of about 5 seconds.

Fig. 4B is a diagram showing the energy level E (given in percent of the nominal energy level E,)
that is provided (by the control unit) at the drive unit over time t for a second example activity
sequence. Here, the personal hygiene device is in the on-state at the beginning of the sequence
and the low charge detection has just happened at time instant t; c. As described for Fig. 4A, the
control unit then reduces the energy level provided at the drive unit from the nominal energy
level E,, (E, = 100%) to the first reduced energy level Eq (E; = (100-X)%) during the first energy
level reduction time period T;. The personal hygiene device is then switched into the off-state at

time instant tq . The personal hygiene device is kept in the off-state for a switch-off time period
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Atofr that is smaller than a first switch-off time period threshold Tt 1p, i.€. Atorr < Toferr. The
first switch-off time period threshold Tos.7y may be set to a value that is typical for users that
switch off the personal hygiene device during a treatment session in order to do something else,
e.g. responding to a family member or cleaning a functional head of the personal hygiene device.
The first switch-off time period threshold Tos.ry may be any suitable time period, e.g. between 1
second and 600 seconds, but may in some examples be set to be about 30 seconds. After the short
switch-off time period At , the personal hygiene device is switched on again at time instant toy.
The control unit now immediately provides the first reduced energy level E,; at the drive unit as
a consequence of the short switch-off time period Aty At time instant ty the personal hygiene
device is switched off again. The personal hygiene device is kept in the off-state for a switch-off
time period Aty that is equal to or higher than the first switch-off time period threshold Tog.r,
i.e. Atosr1 > Toserr. The personal hygiene device is then switched on again at time instant tq,,. The
control unit then provides the nominal energy level E, at the drive unit and may immediately
reduce the energy level provided at the drive unit from the nominal energy level E, to the first
reduced energy level E,; during a second energy level reduction time period T,. The second
energy level reduction time period T, may identical in length as the first energy level reduction
time period T, or may have another suitable value, where the second energy level reduction time
period T, may in particular have a length in a range of between 0.5 seconds and 10 seconds.
Instead of directly reducing the energy level from the nominal energy level E, to the first reduced
energy level E,;, the control unit may be arranged to wait a nominal energy level time period T
until it reduces the energy level. Such a (short) nominal energy level time period Tr. may make
the reduction even more noticeable to the user. The nominal energy level time period Ty, may in

particular have a length in a range of between 0.5 seconds and 10 seconds.

The control unit may store a flag or any other information in a memory unit, which flag or
information is an indicator that an energy storage level below a first energy storage level
threshold had been detected (low charge detection). This flag may then be erased from the
memory unit once the control unit determines that a sufficient charging of the energy storage has
happened. Thus, after a switch-off period, the control unit may check the status of the flag once
the personal hygiene device is switched on. If the flag indicating the low charge detection is still
stored, then the control unit may (immediately or after reducing the energy level from the
nominal energy level to the first reduced energy level, depending on the length of the switch-off

period) provide the first reduced energy level at the drive unit independent from the outcome of
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the energy storage level detection, as the energy storage may have recovered slightly during the
switch-off period and the energy storage level detection may then indicate an energy storage

level above the first energy storage level threshold for a certain time period.

Fig. 4C is a diagram showing the energy level E (given in percent of the nominal energy level E,)
that is provided (by the control unit) at the drive unit over time t for a third example activity
sequence. Here, the personal hygiene device is in the off-state at the beginning of the sequence.
The personal hygiene device is then switched into the on-state at time instant to,. In this third
example sequence, the control unit is arranged to provide a start energy level Es (Es = (100-Y)%)
at the drive unit once the personal hygiene device is switched on and to increase the energy level
from the start energy level E; to the nominal energy level E, during a first energy level increase
time period Typ. The first energy level increase time period Ty may in particular have a length in
a range of between 0.1 seconds and 10 seconds, in particular in a range of between 0.25 seconds
and 2 seconds, further in particular of about 0.75 seconds. A fast energy increase ensures that the
device is on its nominal level within a short time. The start energy level E; may have any suitable
value, but the start energy level E; may in particular be in a range of between 10% and 90% of
the nominal energy level E, (i.e. Y is in between 90 and 10). In some embodiments, the start
energy level E; is about 50% of the nominal energy level E,. Such a “ramp-up” phase slowly
increases the sound of the personal hygiene device from a medium level to the nominal sound
level, which procedure was discovered as being pleasant for users, in particular in embodiments
where the drive unit comprises a DC motor and thus the sound of the personal hygiene device
starts at a medium frequency (e.g. comprising a 50 Hz sound peak due to the frequency of the DC
motor), which then rises to a nominal sound having a nominal higher frequency sound peak in
the range of e.g. between 75 Hz and 100 Hz, even though the frequencies mentioned here are just

examples and should not be considered as limiting the scope of the disclosure.

It is noted that a personal hygiene device having a drive unit, in particular comprising a DC
motor, an energy storage, and a control unit arranged for providing energy from the energy
storage at the drive unit during an on state of the personal hygiene device and for gradually
increasing the energy level provided at the drive unit from a start energy level to a nominal
energy level during a first energy increase time period when the personal hygiene device is

switched from an off state into the on state, in particular wherein the start energy level is in a
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range of between 10% and 90% of the nominal energy level, is considered an independent aspect

of the present disclosure.

As is further depicted in Fig. 4C, the nominal energy level E, is then provided until the
determination unit determines a low energy storage level at time instant t; ¢. Then, as had been
described before, the control unit reduces the energy level provided at the drive unit from the
nominal energy level E, to the first reduced energy level E,; during the first energy level
reduction time period T;. The first reduced energy level E is then provided at the drive unit until
the determination unit determines at time instant tpc that the energy storage level of the energy
storage has fallen below a second energy storage level threshold indicating a depletion of the
energy storage. The control unit is then reducing the energy level provided at the drive unit from
the first reduced energy level E;; to either zero energy level E, (Exp = 0%) or to a second reduced
energy level Ep (Eps = (100-2)%) during a third energy level reduction time period Ts. The third
energy level reduction time period T3 may in particular have a length in a range of between 1
second to 240 seconds, in particular in a range of between 5 seconds and 60 seconds, and further
in particular of about 30 seconds. In some embodiments, the energy level is reduced to zero

energy level as this avoids that the energy storage becomes deep discharged.

The dimensions and values disclosed herein are not to be understood as being strictly limited to
the exact numerical values recited. Instead, unless otherwise specified, each such dimension is
intended to mean both the recited value and a functionally equivalent range surrounding that

value. For example, a dimension disclosed as “40) mm” is intended to mean “about 40 mm.”
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CLAIMS

‘What is claimed is:

1. A personal hygiene device comprising:

a drive unit;

an energy storage, in particular a rechargeable battery;

a determination unit for repeatedly or constantly determining an energy storage
level of the energy storage;

a control unit arranged for providing energy from the energy storage at the drive
unit during an on state of the personal hygiene device and for gradually reducing the
energy level provided at the drive unit from a nominal energy level to a first reduced
energy level during a first energy level reduction time period when the determined energy
storage level has fallen below a first energy storage level threshold but is above a second
energy storage level threshold and for continuing provision of the first reduced energy
level while the personal hygiene device stays in an on state and the determined energy

storage level stays above the second energy storage level threshold.

2. The personal hygiene device in accordance with claim 1, wherein the control unit is
arranged for gradually reducing the energy level provided at the drive unit from the
nominal energy level to the first reduced energy level during a second energy level
reduction time period essentially immediately after the personal hygiene device is
changed from an off state into an on state when the first reduced energy level had been
provided in the preceding on-state of the personal hygiene device and a charging of the

energy storage had not meanwhile happened.

3. The personal hygiene device in accordance with claim 2, wherein the control unit is
arranged to reduce the provided energy level only after a nominal energy level time
period after the on state was initiated, where the nominal energy level time period is in a

range of between 0.5 seconds and 10 seconds.

4. The personal hygiene device in accordance with one of claims 1 to 3, wherein the control
unit directly provides the first reduced energy level at the drive unit when a switch-off
time period of the drive unit has been lower than a first switch-off time period threshold

and the first reduced energy level had been provided at the drive unit in the preceding on-
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state of the personal hygiene device, in particular wherein the first switch-off time period

threshold in a range of between 1 second and 600 seconds.

The personal hygiene device in accordance with any one of claims 1 to 4, wherein the
control unit is arranged for gradually reducing the energy level provided at the drive unit
from the first reduced energy level to a second reduced energy level or to zero energy
level during a third energy level reduction time period when the determined energy

storage level has fallen below the second energy storage level threshold.

The personal hygiene device in accordance with any one of claims 1 to 5, wherein the

drive unit comprises a DC motor.

The personal hygiene device in accordance with any one of claims 1 to 6, wherein the
first reduced energy level lies in a range of between 80% and 90% of the nominal energy
level, in particular wherein the first reduced energy level is about 85% of the nominal

energy level.

The personal hygiene device in accordance with any one of claims 1 to 7, wherein the
first reduction time period or the second reduction time period lies in a range of between

0.5 seconds and 10 seconds.

The personal hygiene device in accordance with any one of claims 1 to 8, wherein the
control unit is arranged to provide the nominal energy level in a pulse width modulation

manner.

The personal hygiene device in accordance with any one of claims 1 to 9, further
comprising a pressure detection unit for determining the pressure exerted against a
functional head of the personal hygiene device and the control unit is arranged to reduce
the energy level provided at the drive unit by a predetermined amount during a pressure

reduction time period if a determined pressure is above a first pressure threshold.

A personal hygiene device, in particular in accordance with any one of the preceding
claims, comprising:
a drive unit, in particular comprising a DC motor;

an energy storage;
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a control unit arranged for providing energy from the energy storage at the drive
unit during an on state of the personal hygiene device and for gradually increasing the
energy level provided at the drive unit from a start energy level to a nominal energy level
during a first energy increase time period when the personal hygiene device is switched
from an off state into the on state, in particular wherein the start energy level is in a range

of between 10% and 90% of the nominal energy level.

A method of controlling a personal hygiene device having a drive unit, an energy storage,
and a control unit comprising the steps of:

changing the personal hygiene device from an off state into an on state;

repeatedly or constantly determining the energy storage level of the energy
storage;

gradually reducing an energy level provided at the drive unit from a nominal
energy level to a first reduced energy level during a first energy level reduction time
period if the determined energy storage level falls below a first energy storage level
threshold but is above a second energy storage level threshold; and

continuingly providing the first reduced energy level while the personal hygiene
device stays in the on state and the determined energy storage level stays above the

second energy storage level threshold.

The method in accordance with claim 12, comprising gradually reducing the energy level
provided at the drive unit from the nominal energy level to the first reduced energy level
during a second energy level reduction time period effectively immediately after
changing the personal hygiene device from the off state into the on state if the determined
energy storage level is above the second energy storage level threshold when the first
reduced energy level had been provided in the preceding on-state of the personal hygiene

device and a charging of the energy storage had not happened.

The method in accordance with claim 12 or claim 13, comprising directly providing the
first reduced energy level at the drive unit when a switch-off time period of the drive unit
has been lower than a first switch-off time period threshold and the first reduced energy
level had been provided at the drive unit in the preceding on-state of the personal hygiene
device, in particular wherein the first switch-off time period threshold is below 30

seconds.
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The method in accordance with one of claims 12 to 14, further comprising gradually
reducing the energy level provided at the drive unit from the first reduced energy level to
a second reduced energy level or zero energy level during a third energy level reduction
time period when the determined energy storage level is below the second energy storage

level threshold.
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