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HANDLE FOR AN ELECTRICALLY OPERATED PERSONAL CARE IMPLEMENT AND
PERSONAL CARE IMPLEMENT

FIELD OF THE INVENTION
The present disclosure is concerned with a handle for an electrically operated personal care
implement, the handle comprising a pressure sensor. The present disclosure is further concerned

with a personal care implement comprising such handle.

BACKGROUND OF THE INVENTION
Personal care implements, like toothbrushes, are well known in the art. Generally, tufts of
bristles for cleaning teeth are attached to a bristle carrier or mounting surface of a brush head
intended for insertion into a user’s oral cavity. A handle is usually attached to the head, which

handle is held by the user during brushing.

Electrically operated toothbrushes exhibit the advantage that they assist users during brushing
and may facilitate improved cleansing of the teeth and gums, in particular in hard to reach areas in

the mouth.

Toothbrushes performing a vibration action usually have a motor located in the handle housing
close to the head to allow the majority of vibrations to be transmitted to the head. The motor
vibrates the entire handle and therewith also the brush head that is attached to the handle. However,
the amplitude of vibrations at the brush head depends on the way the user holds the handle: With
a softer grip, the handle can vibrate more extensively and therefore the user feels more vibrations
on the teeth. However, if the user holds the handle tightly, vibrations will be significantly damped,
and the brush head will vibrate less during use. Consequently, performance of a vibration

toothbrush, including in-mouth perception during use is highly dependent on the user’s behavior.

Also, it is widely known that many users generally apply too much force to the brush during
the brushing process, in particular if they feel that not enough vibrations are transmitted to the
head, and cleaning efficacy may be therefore reduced. However, if too much pressure is applied
against the teeth and gums by cleaning elements of the toothbrush, health issues will arise.
Negative health consequences comprise gum irritation, or over periods of time, gum recession or

tooth enamel abrasion. Unfortunately, the presence of such issues may exacerbate the health
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condition in the mouth. Because some users may feel that these issues stem from poor cleaning,
in an effort to correct the issues the users may apply even more force during brushing which in

turn may cause more gum irritation and/or gum recession or tooth enamel abrasion.

In order to avoid or mitigate these issues, dental professionals may recommend the use of a
soft bristled toothbrush. However, the use of a soft bristled toothbrush does not preclude the
application of high brushing forces to the oral cavity. Furthermore, it is extremely difficult for an
individual, when brushing, to determine the optimal force required for cleaning. While a user may
apply a minimum level of force to enable cleaning, feeling the level at which the force is too high
is difficult. In addition, studies have shown that the cleaning ability of a toothbrush may in fact be

reduced if brushing force is increased to too high a level.

Itis an object of the present disclosure to provide a handle for an electrically operated personal
care implement, e.g. a handle for a toothbrush, which overcomes at least one of the above-
mentioned drawbacks, in particular which provides reliable vibration modes during use,
independent from a user’s gripping behavior. It is also an object of the present disclosure to provide

a personal care implement comprising such handle.

SUMMARY OF THE INVENTION
In accordance with one aspect, a handle for an electrically operated personal care implement
is provided, the handle comprising:

- a housing comprising an inner cavity, the housing having a proximal end closest to a
head repeatably attachable to and detachable from the handle, and a distal end, the distal
end being opposite the proximal end,

- apressure sensor comprising a pivot lever accommodated within the inner cavity,

- amotor comprising an eccentric weight for operating the personal care implement,
wherein the pivot lever is attached to the proximal end of the housing via a pivot axis, the pivot
lever extending with a distal end towards the distal end of the housing, and the motor comprising

the eccentric weight is attached to the distal end of the pivot lever.

In accordance with one aspect a personal care implement is provided, the personal care

implement comprising such handle and a head.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in more detail below with reference to various embodiments and
figures, wherein:

Fig. 1 shows a cross-sectional view of an example embodiment of a handle for an electrically
operated personal care implement according to the present disclosure;

Fig. 2 shows a perspective view of a chassis inserted into the handle of Fig. 1, the cassis
comprising a ring structure;

Fig. 3 shows a perspective view of the chassis of Fig. 2, the ring structure of the chassis being
filled with a soft elastomeric material;

Fig. 4 shows a cross-sectional view of the filled ring structure of Fig. 3;

Fig. 5 shows an enlarged view of the proximal end of the handle of Fig. 1; and

Fig. 6 shows an enlarged section of the proximal end structure of the handle shown in Fig. 5.

DETAILED DESCRIPTION OF THE INVENTION
The handle suitable to be used in connection with an electrically operated personal care
implement comprises a housing with an inner cavity, the inner cavity being defined by an inner
surface of the housing. The handle may be made from a hard plastic material, or from a metal
material, for example stainless steel or aluminium. Such materials are highly durable and allow

for slim product designs.

As used herein "personal care implement” refers to any implement which can be utilized for
the purposes of personal hygiene. Some suitable examples include toothbrushes, flossers, tooth
picks, razors, shavers, and trimmers. For example, the personal care implement may be battery-
operated and may comprise a battery located in the inner cavity of the handle housing. The
electrically operated personal care implement comprising such handle and a head may be an
electrically operated toothbrush. The head may be repeatedly attachable to and detachable from
the handle, e.g. via a snap-fit locking mechanism thereby providing sufficiently strong connection

and stability between the head and the handle to enable a user to perform, e.g. a brushing action.

While the high-quality handle of the personal care implement may be adapted for use over a
longer period of time as compared to common implements, like manual toothbrushes which are
discarded after about three months of use, the relatively cheap head/brush refill can be exchanged

on aregular basis, e.g. after about three months. This provides a cost-efficient and environmentally
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sustainable personal care implement providing both, high quality handle solutions as well as cost

saving opportunities as only the head has to be exchanged/re-purchased and not the handle.

The housing has a proximal end and a distal end. The proximal end is defined as the end being
closest to a head which is repeatably attachable to and detachable from the handle. The distal end

is opposite the proximal end.

A motor with an eccentric weight for operating the personal care implement, and a pressure
sensor comprising a pivot lever are accommodated within the inner cavity of the housing. The
inner cavity may also accommodate an energy source, e.g. a battery, and/or other means for

operating the personal care implement.

The pressure sensor comprises a pivot lever. The pivot lever is attached to the proximal end

of the housing via a pivot axis, and extends with its distal end towards the distal end of the housing.

The motor comprising the eccentric weight for operating the personal care implement, is

attached at the distal end of the pivot lever.

As the pivot lever is attached to the proximal end of the housing via a pivot axis so that the
pivot lever can move independently from the housing, and the motor comprising the eccentric
weight being attached at the distal end of the pivot lever, the vibrations generated by the motor can
be directly guided to the brush head. Even if the housing is tightly fixed, the pivot lever will freely

oscillate and transfer the vibrations to the brush head.

In-mouth perception and cleaning performance during brushing is enhanced. In contrast to
common brush executions having a vibrating function (the motor vibrating the entire handle and
therewith the head), the handle according to the present disclosure allows vibrations independent
from the way the handle is hold by the user; the amplitude of the vibrations is less damped as the

pivot lever can move independently from the housing.

The pivot lever is connected to the housing via a pivot axis at the upper end of the housing.

While the brush head will be attached on a connector geometry of the pivot lever outside of the
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housing, the vibration motor is located at the other end of the pivot lever inside the housing. The

pivot lever and/or the connector may be molded from a hard plastic material.

The housing may comprise an opening at its proximal end, and the pivot lever may comprise
a connector for repeatedly attaching and detaching the head to and from the handle. The connector
may extend through the opening. The pivot lever may be unitarily formed with the connector. In
other words, while the pivot lever is connected to the housing via a pivot axis at the proximal end
of the housing, the brush head is attached on a connector geometry of the pivot lever outside of the
housing The motor comprising the eccentric weight is located at the other end of the pivot lever
inside the housing to allow maximal generation of vibrations which can be transferred via the pivot

lever to the head without significant absorption by the housing.

The pivot lever may activate a pressure sensor switch, e.g. arranged on a Printed Circuit Board
Assembly (PCBA). If a predefined level of force, e.g. SN or more, is applied onto the head of the
personal care implement, the pivot lever pivots within the inner cavity of the handle; the pressure
sensor switch comes in contact with the PCBA to trigger a light signal visible to a user. The PCBA
mechanically supports and electrically connects electrical or electronic components using
conductive tracks. Via the PCBA electrical communication between the energy source and a light
emitting element, e.g. LED, can be provided if the pressure sensor switch comes in contact with

the PCBA.

A light guide may transmit the light from the light emitting element to a light indication
element provided at the proximal end of the handle. The light indication element may be a light
ring extending 360° around the handle to form an outer surface of the handle. The light guide may
be made from glass, polymethylmethacrylate, polycarbonate, copolyester, polypropylene,

polyethyleneteraphthalate, or combinations thereof, e.g. polyester and polycarbonate.

The light guide may transmit electromagnetic energy, e.g. visible light, to the light indication
element via internal reflection or external reflection. External reflections are defined as reflections
where the light originates in a material of low refractive index (such as air) and reflects off of a
material with a higher refractive index (such as aluminum or silver). A mirror operates on external

reflection.
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Internal reflections are defined as reflections where the light originates in a material of higher
refractive index (such as polycarbonate) and reflects off of a material with lower refractive index
(such as air or vacuum or water). Fiber optic technology operates on the principle of internal

reflections.

The refractive index is defined as an optic attribute of any material which measures the
tendency of light to refract, or bend, when passing through the material. Even materials that do
not conduct light (such as aluminum) have indices of refraction. Typically, external reflections are
most efficient when the angle of incidence of the light is near-normal (i.e., light approaches
perpendicular to the surface) and degrade as the angle of incidence increases (approaches the
surface at a steep angle). Conversely, internal reflections are most efficient at high angles of
incidence and fail to reflect at shallow angles, e.g. normal to the surface. In order to achieve
internal reflection, the angle of incidence should be greater than the critical angle. The critical angle

is the angle below which light no longer reflects between a pair of materials.

If external reflection is utilized, a foil or some other highly reflective material can be used.
The highly reflective material, e.g. foil, can be disposed on the interior surface of inner cavity. If
internal reflection is utilized, a light guide/light path can be made from a material having high
refractive index, e.g. above 1.0. For example, the material selected for the light guide may
comprise a refractive index of greater than about 1.4, greater than about 1.5, greater than about 1.6,
and/or less than about 1.7, less than about 1.6, or less than about 1.5. The material selected for the
light guide may have a refractive index of between about 1.4 to about 1.6 to provide superior light

transmission properties.

The handle may further comprise a ring structure connected to the housing at the proximal
end by two flexible hinges, thereby leaving a circular gap between the ring structure and the
housing. The ring structure may be injection molded from a hard plastic material. The ring
structure may also be integrally molded with the housing, for example if the housing is made from
e.g. PP, ABS or ASA. Alternatively, the ring structure may be provided as a separate chassis
component, the chassis being inserted into the housing at the proximal end, e.g. if the housing is
made from stainless steel or aluminium. The flexible hinges may be located close to the pivot axis
of the pivot lever and may provide the ring structure with the same degree of freedom as the pivot

lever. The pivot lever may be connected to the ring structure, e.g. by gluing.
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The ring structure may be unitarily formed with the light guide to provide one component
thereby providing more simplicity during manufacturing of the handle. The light guide may be

transparent.

The gap between the housing and the ring structure may be filled with a soft elastomeric
material (e.g. TPE), e.g. by over-molding. The elastomeric material may be transparent and/or
translucent to emit and communicate light signals. The transparent and/or translucent soft
elastomeric material may form the light indication element as discussed above. The soft
elastomeric material may seal the handle, i.e. the gap between the ring structure and the housing in

a substantially watertight manner.

If the soft elastomeric material is transparent/translucent, the elastic section can be used as a
sealing and light indication element, to communicate certain signals from the personal care
implement to the user. The elastomeric material can be illuminated e.g. by a LED via the light
guide. If the transparent/translucent soft elastomeric material surrounds the entire circumference
of the handle, the signal can be seen from any direction. This is especially beneficial for a product
like an oral care implement that will be held in various orientations during use. For example, the
user can get feedback in terms of pressure applied during brushing, timer information or

information on the charging status of the battery.

In other words, during assembly of the handle the pivot lever can be connected to the ring
structure in a watertight manner. Movement of the pivot lever is allowed by the use of a soft
elastomeric material, defining an elastic section in the handle. Between the ring structure and the
pivot lever a watertight connection can be realized e.g. by gluing. The elastomeric material allows
for free movement of the pivot lever, while a watertight sealing between the housing and the pivot

lever is provided.

The present structure of a handle for an electrically operated personal care implement allows
for constant vibrations irrespective of how a user holds the handle and actual consumer usage. The
handle is robust, and the soft elastomeric material allows the pivot lever to vibrate substantially
independently from the housing. Also, the handle design according to the present disclosure does

not create any dead volume in which water, toothpaste, and saliva can accumulate. In the past,
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such issues have been observed in connection with internal sealing elements that need to allow

certain movement of component parts.

Also, a handle structure according to the present disclosure can be provided by conventional

manufacturing techniques, like hard/soft over molding.

The outer wall of the housing may comprise a further opening provided along the longitudinal
extension of the handle, e.g. a cut-out, to accommodate a switch assembly for activating the energy
source, e.g. for switching the electronically operated personal care implement to an ON/OFF status.
The switch assembly may be attached to the inner surface of the wall thereby sealing the opening

provided in the wall.

The switch assembly for operating the implement may comprise a hard switch component and
a soft switch component; the hard switch component comprising a frame with a recess. The frame
of the hard switch component may be attached to the inner surface of the wall and surrounds the
opening, while the recess of the frame provides/creates an undercut being open towards the opening
to accommodate a portion of the soft switch component. The soft switch component may be
positioned in the undercut provided by the recess and may be arranged in a manner that it covers

at least partially the opening.

Typical housings for electrical, handheld devices according to the art are usually made from
plastic materials. While the housing itself is molded out of hard-plastic material, like PP or ABS,
such devices often comprise a switch area molded out of soft elastomeric material, like TPE to
form a membrane that allows the actuation of a switch located inside the housing. By over-molding
the soft component on the hard-plastic housing a waterproof housing assembly can only be
achieved, if the right material combination and geometry is selected; sufficient bonding properties

between the hard and the soft component are crucial.

However, if a slim overall product design with a housing made from metal having small wall
dimensions is to be provided, a waterproof assembly cannot be ensured by simply over-molding
the soft component onto the metal housing as the bonding area is not sufficiently large (due to the
low wall thickness and reduced freedom to design such metal tube housing vs. free-formed plastic

parts).
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To enable the provision of a waterproof switch assembly (i.e. a durable and waterproof
sealing/bonding between the switch assembly and the metal material) in connection with a metal
tube housing having small wall dimensions (e.g. between 0.4 mm and about 1.2 mm) without the
need of using separate sealing elements, the present disclosure suggests a switch assembly
comprising a hard switch component and a soft switch component as discussed above. The hard
switch component may comprise a frame with a recess which in turn creates an undercut when
attached to the inner surface of the housing. The frame surrounds the opening while the undercut
provided between the recess and the inner wall surface is open towards the opening. The soft
switch component may be positioned in said undercut thereby being supported by the opposing
walls of the recess and inner wall surface, respectively. The hard switch component may be fixed
within the housing by means of gluing and/or by other means, including but not limited to
substance-to-substance bonds, mechanically interlocking or frictional connections. The soft switch
component may be provided by over-molding. The hard switch component can be further
supported by a chassis inserted into the inner cavity of the housing. The chassis may comprise a
carrier holding components for electrically operating the personal care implement, e.g. motor,

electronics and the energy source, for example the battery.

The recess of the frame of the hard switch component forming the undercut allows for solid
anchoring of the soft switch component. Neither a force applied from the outside of the housing
onto the switch component, nor a force applied from the inside of the housing results in significant
peel stress on the bonding area as the frame provides a counterforce and holds the soft switch
component in place. A switch assembly according to the present disclosure can be seamlessly
integrated into the opening in the housing and can seal the opening in a substantially waterproof
manner. Such design prevents water, toothpaste and saliva from entering the housing; a hygienic

electrically operated personal care implement can be provided.

In contrast to the present disclosure, simply over-molding the soft switch component onto a
metal tube housing could not provide a durable waterproof handle housing as the bonding force
between the soft switch component and the metal tube housing is not sufficiently strong; the
bonding area between the two components (soft switch component and metal tube housing) is not
sufficiently large and no counterforce is provided to hold the soft switch component in place. If a

force is applied onto the switch component to activate the electrically operated implement, peel
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stress occurs in the bonding area which significantly weakens the bonding connection. A
weakened bonding connection may cause fine cracks or crevices allowing water to enter the inner

cavity of the handle metal tube housing.

The hard switch component of the present disclosure may be made from hard-plastic material,
e.g. from acrylonitrile butadiene styrene (ABS) and/or acrylonitrile styrene acrylate (ASA), while
the soft switch component may be made from soft elastomeric material, e.g. from thermoplastic

elastomers (TPE).

The opening accommodating the switch assembly in the housing may be, e.g. a cut-out
provided in the metal wall by laser cutting. The metal wall circuamferencing the opening may
define an angle a between its outer surface and the neighboring surface/side wall of 90° or less. If
angle a is less than 90°, the bonding area between the metal wall and the soft switch component is

slightly increases which results in even better bonding properties.

The frame of the hard switch component may comprise at least two protrusions for precisely
positioning/centering the hard switch component onto the inner surface of the metal wall during
assembling. Such protrusions may help to define the position of the hard switch component in

respect to the metal tube housing thereby facilitating manufacturing.

The handle may comprise magnetic/ferromagnetic material which may allow for hygienic
storage of the personal care implement by magnetically attaching the handle to a magnetic holder,
e.g. provided at a wall. If the personal care implement is a toothbrush, remaining water, toothpaste
slurry and saliva can drain off from the brush. The implement can dry relatively quickly.
Consequently, bacteria growth can significantly be reduced, thereby rendering the oral care
implement more hygienic. In contrast to a common toothbrush being stored in a toothbrush beaker
where drained fluids get collected and accumulated at the bottom of the beaker, the brush according

to the present disclosure is exposed to wet conditions over a significantly shorter period of time.

The magnetic holder may have the form of a flat disk attachable to a wall. Such flat disk may
represent an easy to clean surface. Further, a user just needs to bring the oral care implement in
close proximity to the magnetic holder, and then the oral care implement gets attached

automatically. No precise positioning or threading as with common toothbrush holders is required.
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If the magnetic properties are merely provided in the handle, and not in the head, the head portion
cannot accidentally be attached to the magnetic holder, thereby reducing the risk that the magnetic

holder gets soiled.

The handle or part of the handle may be electroplated to add improved appearance and a
pleasant feel. Thermoplastic elastomers are well suited for electroplating as they allow for the
creation of both hard and soft composite components to be electroplated selectively in one

operation.

For example, the handle may comprise a thumb rest being made from a thermoplastic
elastomer material and/or from a polypropylene material. Such thumb rest may provide the handle
with improved handling properties, e.g. with anti-slip properties to improve maneuverability of the
personal care implement under wet conditions, e.g. when the user brushes his teeth. The thumb
rest may be made from thermoplastic elastomer material having a Shore A hardness from about 30
to about 60, or about 40 to prevent the oral care implement from being too slippery when used in
wet conditions. At least a portion of the thumb rest may have a concave shape with an angle a
with respect to the area of the remaining portion of the thumb rest from about 20° to about 25°, or
about 24°. The thumb rest or a gripping region may be attached onto the front surface of the handle
in the region close to the proximal end, i.e. closest to the head. The thumb rest may comprise a
plurality of ribs, e.g. extending substantially perpendicular, parallel or diagonal to the longitudinal
axis of the oral care implement. Such ribs may allow users/consumers to use the oral care
implement with even more control. The user/consumer can better grasp and manipulate the handle
of the oral care implement during brushing. Such handle may provide further improved control

and greater comfort during brushing, in particular under wet conditions.

Thermoplastic elastomer material may form the thumb rest on the front surface of the oral care
implement and/or a palm grip on the back surface being opposite the front surface to be gripped
by the user’s/consumer’s fingers and thumb. Such handle configuration may even further resist

slippage during use.

If the personal care implement is a toothbrush, tooth cleaning elements, e.g. bundle of
filaments forming one or a plurality of tufts, may be attached to the toothbrush head by means of
a hot tufting process. One method of manufacturing the head with tufts of filaments embedded in

the head may comprise the following steps: In a first step, tufts are formed by providing a desired
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amount of filaments. In a second step, the tufts are placed into a mold cavity so that ends of the
filaments which are supposed to be attached to the head extend into said cavity. The opposite ends
of the filaments not extending into said cavity may be either end-rounded or non-end-rounded. For
example, the filaments may be not end-rounded in case the filaments are tapered filaments having
a pointed tip. In a third step the head is formed around the ends of the filaments extending into the
mold cavity by an injection molding process, thereby anchoring the tufts in the head. Alternatively,
the tufts may be anchored by forming a first part of the head — a so called “sealplate” — around the
ends of the filaments extending into the mold cavity by an injection molding process before the
remaining part of the oral care implement is formed. Before starting the injection molding process
the ends of the tufts extending into the mold cavity may be optionally melted or fusion-bonded to
join the filaments together in a fused mass or ball so that the fused masses or balls are located
within the cavity. The tufts may be held in the mold cavity by a mold bar having blind holes that
correspond to the desired position of the tufts on the finished head of the oral care implement. In
other words, the tufts attached to the head by means of a hot tufting process are not doubled over
a middle portion along their length and are not mounted in the head by using an anchor/staple. The

tufts are mounted on the head by means of an anchor-free tufting process.

Alternatively, the head for the oral care implement may be provided with a bristle carrier
having at least one tuft hole, e.g. a blind-end bore. A tuft comprising a plurality of filaments may
be fixed/anchored in said tuft hole by a stapling process/anchor tufting method. This means, that
the filaments of the tuft are bent/folded around an anchor, e.g. an anchor wire or anchor plate, for
example made of metal, in a substantially U-shaped manner. The filaments together with the
anchor are pushed into the tuft hole so that the anchor penetrates into opposing side walls of the
tuft hole thereby anchoring/fixing/fastening the filaments to the bristle carrier. The anchor may be
fixed in opposing side walls by positive and frictional engagement. In case the tuft hole is a blind-
end bore, the anchor holds the filaments against a bottom of the bore. In other words, the anchor
may lie over the U-shaped bend in a substantially perpendicular manner. Since the filaments of
the tuft are bent around the anchor in a substantially U-shaped configuration, a first limb and a
second limb of each filament extend from the bristle carrier in a filament direction. Filament types
which can be used/are suitable for usage in a stapling process are also called “two-sided filaments™.
Heads for oral care implements which are manufactured by a stapling process can be provided in

a relatively low-cost and time-efficient manner.
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The following is a non-limiting discussion of an example embodiment of an oral care
implement and parts thereof in accordance with the present disclosure, where reference to the

Figures is made.

Fig. 1 shows a personal care implement 10, in this specific embodiment an electrically
operated oral care implement, i.e. toothbrush 10. Toothbrush 10 comprises a handle 12 and a head
(not shown) being repeatedly attachable to and detachable from the handle 12, by means of
connector 16. The connector 16 may comprise a spring-loaded ball element comprising a ball and
a spring, the spring applying a radial force onto the ball in a direction towards an outer lateral
surface of the connector. The ball may be insertable into a recess provided in a hollow portion of

the head to securely fix the head onto the handle.

The handle 12 comprises a housing 20 defining an inner cavity 18. The housing 20 has a
proximal end 22 closest to the head, and a distal end 24. The distal end 24 is opposite the proximal
end 22.

A pressure sensor 26 comprising a pivot lever 28 is accommodated within the inner cavity 18
of the housing 20. The pivot lever 28 is unitarily formed with the connector 18. While connector
18 extends through an opening 30 provided at the proximal end 22 of the housing 20, a distal end
32 of the pivot lever 28 extends in the direction of the distal end 24 of the housing 20. The pivot

lever 20 and the connector 16 may be unitarily molded from a hard plastic material.

A motor 34 comprising an eccentric weight for operating the personal care implement 10 is

attached to the distal end 32 of the pivot lever 28.

A battery for operating the personal care implement 10 is also accommodated within the inner

cavity 18 of the housing 20.

The pivot lever 28 activates a pressure sensor switch 40, e.g. arranged on a Printed Circuit
Board Assembly (PCBA) 42. If a predefined level of force, e.g. SN or more, is applied onto the
head of the personal care implement 10, the pivot lever 28 pivots and comes in contact with the

PCBA 42 to trigger a light signal visible to a user. Via the PCBA 42 electrical communication
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between the battery 38 as an example for an energy source, and a light emitting element, e.g. LED,

is provided.

A light guide 44 can transmit the light form the light emitting element to a light indication
element 46 (see Fig. 3) provided at the proximal end 22 of the handle 12. The light indication
element 46 may be a light ring 46 extending 360° around the handle 12 and forms an outer surface

of the handle 12.

Fig. 2 shows a perspective view of a chassis 48 inserted into the handle (see Fig. 1) via the
opening 30 provided in the housing 20 at the proximal end 22. The cassis 48 comprises the light
guide 44 and a ring structure 50, the light guide 44 and the ring structure 50 being unitarily molded
from a hard plastic material. The pivot lever 32 is connected to the ring structure 50 to provide a

certain degree of movement.

The ring structure 50 itself is connected to the housing 20 at the proximal end 22 by two
flexible hinges 52, thereby leaving a circular gap 54 between the ring structure 50 and the housing

20.

As shown in Fig. 3, the gap 54 between the ring structure 50 and the housing 20 is filled, e.g.
over-molded, by a transparent or translucent soft elastomeric material 56, preferably TPE, to
provide a light indication element 56 for communicating light signals received from the light guide
44. The soft elastomeric material 56 seals the housing 20 in a substantially watertight manner,
while still providing sufficient freedom of movement to allow the pivot lever 28 uniformly molded

with the connector 16 to flex.

Fig. 4 shows a cross-sectional view of the ring structure 50 filled, e.g. over-molded with

transparent material 56.

Figs. 5 and 6 show enlarged views of the proximal end 22 of the handle 12 wherein the

pressure sensor 26 comprising the pivot lever 28 and connector 16 is inserted into the housing 20.

In other words, during assembly of the handle the pivot lever 28 can be connected to the ring

structure 50 in a watertight manner. Movement of the pivot lever 28 is allowed by the use of the
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soft elastomeric material 56, defining an elastic section 56 in the handle 12. Between the ring
structure 50 and the pivot lever 28 a watertight connection 58 can be realized e.g. by gluing. The
elastomeric material 56 allows for free movement of the pivot lever 28, while a watertight sealing

between the housing 20 and the pivot lever 28 is provided.

As shown in Fig. 1, the handle also comprises a switch assembly 60 located in the housing 20
for activating the energy source/battery 38 so that the electrical toothbrush 10 is operational.
Electrical toothbrush 10 can be switched in an ON/OFF status by actuating the switch assembly
60.

The switch assembly 60 for activating the energy source/battery 38 comprises hard switch
component 62 and soft switch component 64. Both, the hard and the soft switch components 62,
64 are located within an opening 66 provided in the housing 20. The hard and soft switch
components 62, 64 are arranged in a manner that the switch assembly 60 seals the opening 66 in a

substantially waterproof manner.

While hard switch component 62 may be molded from hard-plastic material, e.g. from
acrylonitrile butadiene styrene (ABS) and/or acrylonitrile styrene acrylate (ASA), soft switch
component 64 may be made from soft elastomeric material, e.g. from thermoplastic elastomers

(TPE). TPE adheres well to metal material as well as to ABS and ASA.

The hard switch component 62 comprises a frame with a recess, the frame being attached to
the inner surface of the housing 20 thereby surrounding/circumferencing the opening 66. The
recess creates an undercut in which the soft switch component 64 is positioned and securely fixed.
The hard switch component 62 may be connected to the inner surface of the housing 20 by gluing.
Fixation of the hard switch component 62 on the inner surface may alternatively be provided by

means of substance-to-substance bonds, mechanically interlocking or frictional connections.

The frame of the hard switch component 62 may comprise protrusions that help positioning
the hard switch component 62 onto the inner surface of the housing 20; to this end the inner surface

may comprise respective recesses to receive said protrusions.
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The hard switch component 62 may further comprise a lever arm comprising a button element
at the distal end of the lever arm. The lever arm and the button element may extend into the opening

66.

The material forming the soft switch component 64 may be over-molded over the lever arm
and partially over the button element thereby keeping a portion of the button element exposed to
provide an indication where a user should place his finger to activate switch assembly 60. To this
end, the color of the material of the hard switch component 62 and the color of the material of the
soft switch component 64 may be different to provide a clear and easily visible indication. The
material of the soft switch component 64 covers any remaining open area of the opening 66 and is
fixed in the undercut provided between recess and inner surface of the housing 20. By over-
molding the soft switch component 64, a substantially waterproof and durable seal can be provided
which may prevent water, toothpaste and/or saliva from entering the inner cavity 18 of the housing

20.

In the context of this disclosure, the term "substantially" refers to an arrangement of elements
or features that, while in theory would be expected to exhibit exact correspondence or behavior,
may, in practice embody something slightly less than exact. As such, the term denotes the degree
by which a quantitative value, measurement or other related representation may vary from a stated

reference without resulting in a change in the basic function of the subject matter at issue.

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 handle (12) for an electrically operated personal care implement (10), the handle (12)

comprising:

- ahousing (20) comprising an inner cavity (18), the housing (20) having a proximal end
(22) closest to a head repeatably attachable to and detachable from the handle (12), and
a distal end (24), the distal end (24) being opposite the proximal end (22),

- a pressure sensor (26) comprising a pivot lever (28) accommodated within the inner
cavity (18),

- amotor (34) comprising an eccentric weight for operating the personal care implement
(10), wherein

the pivot lever (28) is attached to the proximal end (22) of the housing (20) via a pivot axis

(36), the pivot lever (28) extending with a distal end (32) towards the distal end (24) of the

housing (20), and the motor (34) comprising the eccentric weight is attached to the distal

end (32) of the pivot lever (28).

A handle (12) of claim 1, wherein the housing (20) comprises an opening (30) at the
proximal end (22), and the pivot lever (28) comprises a connector (16) for repeatedly
attaching and detaching the head to and from the handle (12), the connector (16) extending
through the opening (30).

A handle (12) of claim 2, wherein the pivot lever (28) is unitarily formed with the connector

(16).

A handle (12) of any of the proceeding claims, wherein the pivot lever (28) is molded from

a hard plastic material.

A handle (12) of any of the proceeding claims, wherein the inner cavity (18) of the housing
(20) comprises an energy source (38), preferably a battery, for operating the personal care

implement (10).

A handle (12) of any of the preceding claims, wherein the housing (20) comprises a ring

structure (50) connected to the housing (20) at the proximal end (22) by two flexible hinges
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(52), thereby leaving a circular gap (54) between the ring structure (50) and the housing
(20).

A handle (12) of claim 6, wherein the ring structure (50) is unitarily formed with the
housing (20) or provided as a separate chassis component (48), the chassis (48) being

inserted into the housing (20) at the proximal end (22).

A handle (12) of claim 6 or 7, wherein the gap (54) between the ring structure (50) and the
housing (20) is filled, preferably over-molded, by a soft elastomeric material (56),

preferably TPE.

A handle (12) of claim 7 or 8, wherein ring structure (50) is unitarily formed with a

transparent light guide component (44).

A handle (12) of claim 8 or 9, wherein the soft elastomeric material (56) is transparent

and/or translucent to communicate light signals.

A handle (12) of any of the preceding claims, wherein the pivot lever (28) is connected to

the ring structure (50), preferably by gluing.

A handle (12) of any of the preceding claims, wherein the soft elastomeric material (56)

seals the housing (20) in a substantially watertight manner.

A personal care implement (10) comprising a handle (12) according to any of the preceding

claims and a head.

A personal care implement (10) according to claim 14, wherein the implement (10) is an

electrically operated toothbrush (10).

A personal care implement (10) according to claim 13 or 14, wherein the head is repeatedly

attachable to and detachable from the handle (12).
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