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Description

Field of the Invention

[0001] The present invention relates to electric tooth-
brushes having a separable brush head that utilize one
or more elements on the brush head that require a source
of electrical power. More particularly, the present inven-
tion relates to a battery powered toothbrush utilizing se-
lectively engageable electrical connectors between the
head and handle of the toothbrush.

Background of the Invention

[0002] Electric toothbrushes are known that utilize a
replaceable or interchangeable brush head which is re-
leasably engageable with a handle or body portion. For
example, U.S. Patent 5,404,608 to Hommann discloses
an electric toothbrush having a handle with a push-on
brush component. U.S. Patents 4,880,382 to Moret et al.
and 5,435,034 to Bigler et al. disclose electric toothbrush-
es having brush heads that are replaceable and remov-
able from a handle or body portion of the brush. Both the
’382 patent and the ’034 patent utilize a slotted engage-
ment mechanism between the brush head and the handle
portion of the brush. U.S. Patent 5,465,444 to Bigler et
al. describes an electric toothbrush having a brush head
that is said to "slip-on" a handle portion. DE 29621445U
discloses a brush head according to the preamble of
claim 1 and a toothbrush according to the preamble of
claim 3.
[0003] However, a need exists for an electric tooth-
brush having a removable brush head with an electrically
powered element. Specifically, a need exists for a remov-
able brush head which may be securely and easily en-
gaged or disengaged with a handle or body portion of
the toothbrush, in conjunction with a selectively engage-
able electrical connection between the head and the han-
dle.

Summary of the Invention

[0004] The present invention provides a head for an
oral care implement as defined in claim 1 and an oral
care implement as specified in claim 3 for use in the
mouth comprising a handle defining a hollow interior re-
gion, and a head that is removable from and attachable
to the handle. The head includes at least one electrically
powered element. The oral care implement also compris-
es at least one electrical connector; wherein the electrical
connector provides electrical communication between
the head and the handle upon attachment of the head to
the handle.

Brief Description of the Drawings

[0005] The invention may take physical form in certain
parts and arrangements of parts, the embodiments of

which will be described in detail in this specification and
illustrated in the accompanying drawings which form a
part hereof, and wherein:

FIG. 1 is a perspective view of an electric toothbrush
having a removable brush head in accordance with
the present invention.
FIG. 2 is a top planar view of the electric toothbrush
of FIG. 1.
FIG. 3 is a cross-sectional side elevational view of
the electric toothbrush of FIG. 1.
FIG. 4 is a detailed partial cross-sectional view of
the head of the toothbrush of FIG. 1.
FIG. 4a is a cross-sectional side view of the head of
an embodiment of the present invention.
FIG. 5 is a partial front elevational view of a head
and neck of an embodiment of the present invention.
FIG. 6 is a partial front elevational view of a head
and neck of an embodiment of the present invention.
FIG. 7 is a partial front elevational view of a head
and neck of an embodiment of the present invention.
FIG. 8 is a partial front elevational view of a head
and neck of an embodiment of the present invention.
FIG. 9 is a partial front elevational view of a head
and neck of an embodiment of the present invention.
FIG. 10 is a partial front elevational view of a head
and neck of an embodiment of the present invention.
FIG. 11 is a perspective view of an embodiment of
the electric toothbrush of the present invention in
which the toothbrush includes a head and neck that
can be separated from the handle.
FIGS. 12 and 13 are partial side elevational views
illustrating installation of a replaceable head and
neck onto a handle or handle portion of the illumi-
nated electric toothbrush of FIG. 11.
FIG. 13a and 13b are partial side elevational views
illustrating an embodiment of the toothbrush of the
present invention in which the toothbrush comprises
electrically conductive polymers.
FIG. 13c is an exploded view illustrating an embod-
iment of the toothbrush of the present invention in
which the toothbrush comprises electrically conduc-
tive polymers.
FIG. 13d is a partial side view illustrating an embod-
iment of the toothbrush of the present invention in
which the toothbrush comprises electrically conduc-
tive polymers.
FIG. 14 is a schematic of an electrical configuration
suitable for use with the present invention.
FIG. 15 is a partial exploded view illustrating attach-
ment of a head and neck assembly to a handle or
handle portion a toothbrush in accordance with the
present invention.
FIGS. 15a is a partial view illustrating attachment of
a head to a handle of a toothbrush in accordance
with the present invention.
FIG. 15b is a partial exploded view illustrating the
engagement member extending from the head por-
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tion of a toothbrush in accordance with the present
invention.
FIG. 15c is a detailed cross sectional view of the
electric toothbrush illustrating engagement of the
head and handle of the toothbrush.
FIG. 15d is a partial exploded cross sectional view
illustrating the head and neck portion of a toothbrush
in accordance with the present invention.
FIG. 16 is an end view of the head and neck assem-
bly depicted in FIG. 15.
FIG. 17 is a detailed partial exploded view illustrating
attachment of a head and neck assembly to a handle
or handle portion of an toothbrush in accordance with
the present invention.
FIG. 18 is an end view of the handle portion and the
head and neck assembly of the embodiment illus-
trated in FIG. 17.
FIG. 19 is a partial exploded view illustrating attach-
ment of a head and neck assembly to a handle or
handle portion a toothbrush in accordance with the
present invention.
FIG. 20 is a detailed perspective view of a portion of
an electrical connector in accordance with the
present invention.
FIG. 21 is a partial exploded view of a toothbrush in
accordance with the present invention.
FIG. 22 is a partial detailed side view of a removable
head and a neck portion of the toothbrush shown in
FIG. 21.
FIG. 23 is a partial sectional view of the toothbrush
shown in FIGS. 21 and 22, illustrating engagement
of the head and neck portions.
FIG. 24 is a perspective view of a wiping element
and connector in accordance with the present inven-
tion.
FIG. 25 is a partial sectional of the toothbrush illus-
trating engagement of the head and neck portions.
FIG. 26 is a cross sectional view of a toothbrush in
accordance with the present invention illustrating an
induction connection.
FIG. 27 is a partial view of a toothbrush in accordance
with the present invention illustrating an induction
connection.
FIG. 28 is a partial view of the toothbrush as shown
in FIG. 27 illustrating an induction connection.
FIG. 29 is a partial exploded view of the toothbrush
as shown in FIG. 27 illustrating an induction connec-
tion.
FIG. 30 is a partial view of a toothbrush in accordance
with the present invention illustrating a capacitance
connection.
FIG. 31 is a partial exploded view of the toothbrush
as shown in FIG. 30 illustrating the capacitance con-
nection.

Detailed Description of the Embodiments

[0006] Generally, the present invention relates to an

oral care implement for use in the mouth having a re-
placeable or removable head and/or neck and one or
more electrical elements on the brush head, including,
but not limited to, light-emitting elements. Such oral care
implements can include, but are not limited to electric
toothbrushes, powered flossers, tooth polishers, gum
massagers etc. For simplicity sake hereinafter the
present invention will be discussed as embodied in an
electric toothbrush. Such electric toothbrushes can be
used in personal hygiene to clean one’s teeth and gums
using a motorized movement, while the electrical element
is activated, such as a light-emitting element which can
illuminate the region of brushing, including the teeth
and/or gums. The present invention includes any type of
electrically powered elements used or provided on the
head. Furthermore, the present invention relates to the
use and incorporation of selectively engageable electri-
cal connectors in an electric toothbrush having a remov-
able brush head and that provides electrical communi-
cation between the head of the toothbrush and the handle
of the toothbrush. The head of the toothbrush can further
comprise a neck, to which the handle of the toothbrush
can be attached. Further, the handle of the toothbrush
can comprise a neck, to which the head of the toothbrush
can be attached. For simplicity hereinafter the connec-
tions discussed will be between the head and the handle
of the toothbrush. However, it should be appreciated that
this discussion also includes connections between the
head and the neck, and/or a head and neck assembly
connecting to the handle and/or the body. All of these
connections have the similar elements, but a different
location of the connection along the length of the tooth-
brush.
[0007] In one embodiment, an illuminated electric
toothbrush is provided that includes an elongated handle,
a head, and a neck extending from the head to form a
head and neck assembly. This head and neck assembly
can be attached to the handle. The present invention
includes embodiments in which the head and neck as a
single integral assembly, are removable from the handle
of the toothbrush. However, it is contemplated that the
neck and handle can also be an assembly, from which a
head is removable. Provided along the mating or engage-
ment regions of the removable portions is the severable
electrical connector described herein. One or more elec-
trical elements such as light-emitting elements can be
disposed on the head, adjacent to, on, or in one or more
static or moving bristle holders or any combination there-
of. The bristle holders may have bristles disposed ther-
eon, and the bristles may be formed into one or groups
of tufts. These aspects are described in greater detail
herein.
[0008] The toothbrushes further comprise an electrical
connector. An electrical connector is a system of com-
ponents on the head, neck and/or handle of an electric
toothbrush that when connected provides an electrical
path and electrical communication between the head and
the handle. As the head is removable from the handle
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portion of the toothbrush, the electrical connector can be
designed such that the electrical connection can be sev-
ered or disengaged upon removal of the head and can
be readily reconnected upon reattachment. An electrical
connector comprises at least one electrical input and at
least one electrical output. The electrical connector can
include, but is not limited to, components which come
into mechanical contact with each other "contacts", in-
ductive components which electrically connect the head
to the handle via a magnetic field, and capacitive com-
ponents which electrically connect the head to the handle
with an electric field created when a capacitor is formed.
Provided along the region of engagement between the
handle or body and the head is an electrical connector,
examples of which are described herein. The toothbrush
can also have more than one connector. It is also con-
templated that if a neck extends from either the head
and/or the handle, a portion of the connector can be dis-
posed on the neck.
[0009] Providing a readily separable engagement con-
figuration between a brush head, and a handle in an elec-
tric toothbrush offers several advantages. First, the brush
head or handle for that matter may be easily replaced.
The brush head may be easily interchanged with another
brush head depending upon the particular preferences
of a consumer. Furthermore, such quick and simple en-
gagement provides ease of assembly, and also promotes
storage and shipping concerns in that the relatively long
length of the brush may be significantly reduced
[0010] In certain embodiments, a toothbrush having a
removable head utilizes a member projecting outward
from one of the handle or head portions of the toothbrush
that is received by a corresponding recess, slot, or re-
ceiving region defined in the other portion of the tooth-
brush. The member and receiving region cooperate with
one another to provide selective removal of the head from
the handle, and reattachment of the head to the handle.
In such a configuration, an electrical connector is posi-
tioned proximate to the member and its receiving region.
For example, if the connector includes two electrically
conducting contacts, a first contact can be disposed on
the member and the second contact can be disposed
within the receiving region. The contacts are positioned
such that upon attachment of the head to the handle and
thus, engagement of the head within the receiving region,
the contacts are positioned in electrical communication
with each other thereby providing an electrical pathway
between the handle and the head of the toothbrush.
[0011] In an alternate embodiment, the engagement
assembly between the housing and brush head may uti-
lize a screw or threaded configuration in which one of the
housing and brush head includes a radially projecting
screw member, and the other defines a groove or re-
cessed region that is configured to receive the projecting
screw member. A corresponding electrical connector is
provided, for example electrical contacts can be disposed
on the mating surfaces of the engagement assembly.
[0012] Other engagement configurations can be used

for providing a toothbrush having a removable head and
handle. For example, the present invention includes, but
is not limited to engagement configurations utilizing a
male-female arrangement, a releasable locking pin ar-
rangement, a releasable detent arrangement, a snap-fit
arrangement, a friction fit arrangement, and combina-
tions of these configurations. The severable electrical
connector can be provided between the head and handle
portion, and have components of the connector adjacent
or within the regions of engagement or mating between
the head and handle portion. However, it is contemplated
that the head components of the connector can be re-
ceived within the handle portion of the toothbrush and/or
the handle components of the toothbrush can be received
within the head portion of the toothbrush.
[0013] In any or all of the embodiments herein, one or
more connector wiping elements can be provided that
serve to wipe the electrical connector face of one or more
of the connectors as the head is re-attached to the handle
of the toothbrush. Such a wiping element is provided and
positioned such that upon engagement of the head and
handle, the wiping element passes over and essentially
wipes the outer face of the electrical connector. This ac-
tion serves to clean the connector face and remove any
water or debris accumulated thereon. The wiping ele-
ment can be formed from nearly any element, such as,
but not limited to, a pliable rubber or other elastomeric
material.
[0014] The brush head of the toothbrushes defines a
longitudinal axis, and includes one or more moving bristle
holders and, optionally, one or more static or fixed bristle
holders. The moving bristle holders may rotate, swivel,
gyrate, oscillate, linearly reciprocate, or undergo any
combination of motions. The type of motion provided by
the electric toothbrushes of the present invention can be
widely varied. The static bristle holders and the arrange-
ment of the static bristles disposed thereon can also be
widely varied. Examples of some bristle holder motions
and bristle arrangements suitable for use with the present
invention are described in US 20030126699; US
20030084525; US 20030084524; US 20030084526; and
WO 03/063723; and WO 03/063722. The bristles can be
made from conventional non-elastomeric materials, such
as polyethylene, or can be made from elastomeric ma-
terials such as natural or synthetic rubbers, polyolefins,
polyetheramides, polyesters, styrenic polymers, poly-
urethanes, etc., or a combination of materials.
[0015] The handle of the toothbrushes has a hollow
portion with a motor disposed therein that is operably
connected to the moving bristle holders. A shaft extends
from the motor through the neck and into at least a portion
of the head. The shaft may rotate, oscillate, linearly re-
ciprocate, gyrate, or orbit when driven by the motor in
order to impart one or more motions to the moving bristle
holders. A gearing arrangement can be provided be-
tween the motor and the shaft or between the shaft and
the moving bristle holders in order to impart motion there-
to. Exemplary shaft and/or gearing arrangements are
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shown in U.S. Patents 6,360,395, 5,617,601, 6,178,579;
6,189,693; 6,360,395; and 6,371,294 as well as in other
patents and patent publications referenced herein. The
handle also has a power source, such as one or more
batteries, disposed therein for powering the motor and
the electrical elements disposed on the brush head, such
as for example light-emitting elements. Alternatively, the
electric toothbrush may be connected to an external pow-
er source for powering the motor. A switch is disposed
on the handle for activating the motor and/or light-emit-
ting elements. The switch includes an actuator button
and a metal contact. The switch is manually depressed
by pressing a molded actuator button down, which press-
es against a metal contact, completing the circuit, as in
a conventional momentary switch. The switch can also
activate one or more light-emitting elements or other
electrical element disposed on the head of the tooth-
brush.
[0016] In accordance with the present invention, some
type of releasable engagement is utilized between the
drive shaft and one or more movable bristle carriers dis-
posed or otherwise retained along the brush head. For
example, a "snap-fit" engagement assembly could be uti-
lized between an end of a drive shaft extending within
the brush head, and a movable bristle carrier disposed
on the brush head. It will be appreciated that a releasable
engagement assembly be utilized at some location or
point in the drive mechanism so that the brush head and
handle can be readily separated from one another.
[0017] In certain embodiments of the toothbrush
wherein the components of the connector includes con-
tacts, the contacts can engage one another directly, in a
face-to-face fashion as the head is engaged with the han-
dle of the toothbrush. In certain embodiments, the faces
of the respective contacts slide across each other, or at
least partially so, during the engagement process. The
various contacts may be in the form of relatively flat sur-
faces that contact each other to provide electrical com-
munication. Or, the contacts may utilize a male-female
connection as known in the art, including a pin-socket or
plug-receiver configuration. The contacts may also utilize
sloping or ramp surfaces that contact each other, or de-
pending upon the particular application, may engage
each other with relatively large contacting forces due to
the ramped configuration. Alternately, or in addition, the
contacts may include one or more spring members or
other biasing members that impart a force to one or both
contacts to further promote the establishment of electrical
communication between the contacts. However, the con-
nectors may use the aforementioned designs to come
into electrical communication, thereby providing electri-
cal power to the electrical element disposed on the head
of the toothbrush, without having mechanical connection
i.e. electrical communication established by induction or
capacitance. Regardless of the type of connector, once
the head and handle are engaged with one another, the
connectors are in a configuration and position to provide
electrical communication is provided between the head

and the handle.
[0018] A wide array of connector designs, shapes, and
configurations may be utilized in the toothbrushes ac-
cording to the present invention. In one aspect, a sliding
rail configuration is used in which one or more rails are
provided on either the brush head or handle, and a re-
ceiving slot or recessed region is defined in the other,
e.g. brush head or handle, that is of a size and orientation
to receive the rails when the brush head and handle are
engaged with each other. Contacts can be incorporated
in these one or more rail(s) and slot(s) to provide electrical
communication between the brush head and handle
when the head engages the handle. Specifically, one or
more pairs of the contacts are incorporated directly on
the exposed surfaces of the rail(s) and slot(s). The re-
spective contacts can be aligned and positioned such
that upon final engagement between the brush head and
the handle, the contacts provide electrical communica-
tion between the brush head and the handle.
[0019] In another embodiment, one or more contacts
are positioned on side posts or otherwise outwardly pro-
jecting members of a brush head or handle that, upon
engagement with a corresponding structure provided on
the other head or handle, are in electrical communication
with one or more additional contacts. Additionally, the
handle and/or head, and/or portions of the handle and/or
head can comprise electrically conductive substrates
such that the handle and/or the head, or portions thereof,
can be the electrically conductive contacts. Regardless
of the contact placement, the resulting electrical commu-
nication enables electrical power to be transferred from
the handle region to the brush head of the toothbrush.
[0020] In yet another embodiment, electrical commu-
nication is established by an axial configuration in which
the respective contacts are brought into electrical com-
munication with one another by rotating one of the brush
head or handle portion with respect to the other. This
configuration may be achieved with a variety of arrange-
ments of electrical contacts. For example, circular, semi-
circular, or arcuate shaped contacts may be used. The
contacts may be appropriately positioned on engaging
regions of the brush head and the handle.
[0021] In yet another embodiment electrical commu-
nication is established between the head and the handle
by induction. In this embodiment the head has a second-
ary coil which is connected to the electrical element dis-
posed on the head of the toothbrush, and the handle has
a primary coil which is connected to the battery. When
the head and handle are connected, the primary coil and
secondary coil are magnetically coupled to transfer elec-
tricity. Further electrical communication can be estab-
lished between the head and the handle with capacitance
by including the appropriate conductive materials in the
handle, which are further connected to the battery, and
the head, which are further connected to the electrical
element disposed on the head. When the head is con-
nected to the handle the two pieces of conductor are
separated by a distance such that the two pieces of con-
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ductor form a capacitor.
[0022] Material selection for the components of the
connector is also another important aspect of the present
invention. Generally, a wide variety of metals and non-
metallic materials may be used for the components of
connectors. Suitable metals include, but are not limited
to copper, platinum, silver, nickel, aluminum, gold, tung-
sten, and alloys of these metals.
[0023] Electrically conductive non-metallic materials
can be used such as electrically conductive polymers.
The term "electrically conductive non-metallic materials"
as used herein includes materials comprising one or
more non-metals and one or more metals, such as pol-
ymeric compositions containing metal particles. Often
such compounds are made by mixing solid conductive
particles such as carbon black, stainless steel fibers, sil-
ver or aluminum flakes or nickel-coated fibers with elec-
trically insulating bulk thermoplastics, for example poly-
styrene, polyolefins, nylons, polycarbonate, acrylonitrile-
butadiene-styrene co-polymers (ABS), and the like.
[0024] Recently, there has been an increased interest
in replacing carbon black or metal particle-filled com-
pounds of the above-described type with intrinsically
electrically conductive polymers and their blends with
common insulating polymers including, but not limited to
polyanilines. Polyaniline (or abbreviated PANI) and its
synthesis and the preparation of the electrically conduc-
tive form of this polymer by, for example, contacting poly-
anilines with protonic acids resulting in salt complexes
has been described in the prior art. Additionally, electri-
cally conductive polymers are known and used in indus-
trial settings, particularly in the manufacture of electronic
component parts. Some examples of electrically conduc-
tive polymer compositions are illustrated in U.S. Patents
5,256,335; 5,281,363; 5,378,403; 5,662,833; 5,958,303;
6,030,550; and 6,149,840. Particularly attractive electri-
cally conductive polymer compositions for use in the con-
nector assemblies described herein include those poly-
mers described in U.S. Patents 5,866,043 and
6,685,854. The term "electrically conductive non-metallic
materials" as used herein also includes these types of
compositions.
[0025] Another electrically conductive substrate suita-
ble for use in the present invention is discussed in U.S.
Patent Nos. 6,291,568, 6,495,069, and 6,646,540. This
substrate has a first level of conductance when quies-
cent, or inactive, and a second level of conductance re-
sulting from a change of stress; i.e. mechanical or elec-
trical stress. The mechanical stress can include stretch-
ing and/or compressing. This substrate comprises a
granular composition, each granule of which comprises
at least one substantially non-conductive polymer and at
least one electrically conductive filler. The conductive fill-
er can be one or more metals, other conductive or sem-
iconductive elements and oxides or intrinsically conduc-
tive semiconductive inorganic or organic polymers. The
granules are typically up to 1 mm, and the granule (con-
ductor) to polymer volumetric ratio is suitably at least 3:

1. It is contemplated that other substrates which conduct
electricity when compressed are suitable for use in the
present invention.
[0026] As previously noted, the toothbrushes can em-
ploy one or more electrically powered elements incorpo-
rated or otherwise included in the brush head that utilize
a source of electrical power. In the toothbrushes de-
scribed herein, an electrical power source, e.g. one or
more batteries, is retained within the handle position of
the toothbrush. The electrical connectors described
herein establish and provide electrical communications
between the brush head and the electrically powered el-
ements requiring electrical power disposed thereon, and
the power source, typically residing in the handle of the
toothbrush.
[0027] Referring now to the drawings wherein the
showings are for the purposes of illustrating aspects of
the invention only and not for purposes of limiting same,
FIGS. 1-4, and specifically, FIG. 1 shows an illuminated
electric toothbrush 10 according to an embodiment of the
present invention. As shown in FIG. 1, the electric tooth-
brush includes a handle 12 and a neck 14 attached to
the handle 12. A head 16 is attached to neck 14. Typically,
the head is larger than the neck 14, which is also typically
smaller than the handle 12. The neck and handle are
releasably connected and contain corresponding struc-
tures for their physical engagement and for establishing
electrical communication between the light-emitting ele-
ment and the power source. The handle 12 of the tooth-
brush may include one or more areas to facilitate gripping
of the toothbrush such as regions 70 and 72.
[0028] Referring now to FIG. 2, the head 16 defines a
longitudinal axis 19, and includes a moving bristle holder
20 and static bristle holders 22. The static bristle holders
22 are located on opposite sides of the moving bristle
holder 20. The moving bristle holder 20 is located at the
center of the head 16. The moving bristle holder 20 sup-
ports and includes a plurality of moving bristles 24 dis-
posed thereon. The moving bristle holder oscillates about
an axis approximately normal to the longitudinal axis 19
of the head 16, although other motions may be provided
as previously described.
[0029] As shown in FIG. 3, the handle 12 further in-
cludes a hollow portion 30 which houses a motor 32. The
motor 32 powers the moving bristle holder 20 through a
rotatable shaft 44. A gearing arrangement is operatively
interconnected between the shaft 44 and the motor 32.
The gearing arrangement includes a worm gear 40 and
a pair of step gears 42, 43. The motor 32 is operatively
connected to the worm gear 40. Step gear 42 is opera-
tively connected to step gear 43 and the worm gear 40.
A light emitting element 75 is provided that is disposed
in the interior of the moving bristle holder 20. As used
herein, the term "light-emitting" element is intended to
refer to an element that converts electrical energy into
light, as opposed to an element that merely conducts or
transmits light, such as a fiber optic cable or wire. An
example of a light-emitting element used in the present

9 10 



EP 1 663 057 B1

7

5

10

15

20

25

30

35

40

45

50

55

invention is a light emitting diode or LED. As used herein,
the term "light" is intended to encompass the spectrum
of both visible and non-visible (e.g., ultraviolet and infra-
red) light. This spectrum may extend from light having a
dominant or centroid wavelength of about 10 nm (far ul-
traviolet) to light having a centroid wavelength of 106 nm
(infrared), although visible light having a centroid wave-
length between about 370 nm and about 770 nm is typ-
ical. As used herein, the term "centroid wavelength" is
intended to refer to the wavelength which represents the
perceived color of the light. This may be different than
the peak wavelength which is the wavelength at which
the radiant intensity of the light-emitting element is max-
imum.
[0030] Referring to FIG. 4, the light-emitting element
75 is mounted or secured to the moving bristle holder 20
so that element 75 moves with moving bristle holder 20.
Electric power is provided to the light-emitting element
75 by the use of a pair of electrical contacts 76 and 77
that slidingly contact dedicated contact portions defined
along the underside of the moving bristle holder 20, as
shown by way of example in FIG. 4. Electrical conductors
or wires (not shown) may be provided from the switch 50
and power source 60 to the contacts 76 and 77 for con-
ducting electricity from the power source to the light-emit-
ting element. The wires may extend from the handle 12
through the neck 14 to the head 16. The wires are dis-
posed adjacent the interior wall of the neck 14 so that
they do not interfere with the movement of the shaft 44.
Alternatively, the wires may be embedded within the neck
14. The electrical conductors may include conductors 54
and 58 as shown in FIG. 3.
[0031] Referring again to FIG. 3, a switch 50 is provid-
ed to control operation of the illuminated electric tooth-
brush and is operatively connected to the motor 32. The
switch 50 is also configured to operate the one or more
light-emitting elements of the toothbrush. Such operation
is for instance, momentary or continuous. When the
switch 50 is closed, a circuit is completed between a bat-
tery 60 provided within the hollow portion 30 of the handle
10 and the motor 32 and light-emitting element 75. A
protective cover 52 may be provided over an aperture 56
defined in the handle 12, through which the switch 50
can be actuated.
[0032] It is contemplated that circular electrically con-
ductive contact regions 80 and 82 in FIG. 4 could be
provided along the exterior of the moving bristle holder
20, which regions would be in electrical communication
with the pair of fixed contacts 76 and 77 provided within
the interior of the head. The electrically conductive con-
tact regions 80 and 82 are insulated from each other by
a non-conductive material. Electrical leads 84 and 86 can
be provided from the electrically conductive contact re-
gions to the light-emitting element. FIG. 4 illustrates the
light-emitting element 75 disposed on or within the mov-
ing bristle holder 20. In this embodiment the light-emitting
element 75 is fixedly attached to the moving bristle holder
20 and therefore moves with the bristle holder 20. The

tip of the light-emitting element 75 is flush with the top
surface 21 of the moving bristle holder 20, although it
may extend above the top surface 21 if desired. A trans-
parent protective shield or cap 92 can be used as shown.
Additional light-emitting elements can be provided in or
on the static bristle holders 22.
[0033] FIG. 4a shows a stationary LED 75 that is con-
nected to a pillar 91 that is stationary and fixed to the
head 95 at 93 of the toothbrush. The moving bristle holder
97 oscillates or rotates around the stationary LED 75.
The positive lead 87 and the negative lead 89 can run
from the LED 75 through the pillar 91 and then down the
length of the head 95 of the toothbrush to the power
source (not shown).
[0034] In another embodiment illustrated in FIG. 5, a
toothbrush 300 is provided having a head 316 and a neck
314. The head includes one or more regions of static
bristles 322 and a moving bristle holder 320. The moving
bristle holder 320 includes tufts of bristles 332. A light-
emitting element 75 is disposed within an aperture or
hole 88 that extends through the moving bristle holder
320. The light-emitting element 75 is stationary and the
moving bristle holder 320 oscillates or rotates about the
stationary light-emitting element 75. In this embodiment,
the light-emitting element 75 is fixedly secured to the
head 316. The light-emitting element 75 might extend
partially through the hole 88 or it may be disposed below
the lower surface of the moving bristle holder 320 so that
it is completely contained within the head 316. The cen-
terline or axis of the light-emitting element 75 may also
be the axis of rotation or oscillation for the moving bristle
holder 320.
[0035] FIG. 6 illustrates another toothbrush 400 having
a head 416 and neck 414 as previously described. The
toothbrush 400 may further comprise the light-emitting
element 75 within the interior of the head 416 and utilize
one or more regions of the head that are transparent or
translucent to reveal the light from element 75, such as
regions 422 and 420.
[0036] When the light-emitting element is disposed
within the head, the light-emitting element may be placed
so that it is between bristle holders and not aligned with
an axis of rotation/oscillation of a moving bristle holder,
as shown by way of example in FIG. 6, wherein the bris-
tles have been deleted for clarity.
[0037] In each of the above-described embodiments,
the light-emitting element is disposed in, on, below or
directly adjacent the moving and/or static bristle holders
so that the light is directed onto the brushing area as
efficiently as possible. Further, the light-emitting ele-
ments can be arranged so that the principle direction of
light emission is generally perpendicular to the top sur-
face of the bristle holders and/or generally parallel to the
direction of the bristles of the bristle holder. In other
words, the light-emitting element is arranged so that the
centerline 90 of the light-emitting element is generally
perpendicular to the top surface of the head and/or bristle
holder, as best seen in FIG. 4. The centerline 90 typically
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passes through the lens 92 or aperture of the light-emit-
ting element. When the light-emitting element is disposed
within, on, or below a moving and/or static bristle holder,
a cylindrical region or volume about the centerline 90 of
the light-emitting element can be substantially devoid of
bristles so that light is transmitted to the brushing surface
without interference from the bristles. Generally, the di-
ameter of the cylindrical volume that can be substantially
devoid of bristles is greater than about 0.6, 0.7, 0.8, 0.9
and/or 1.0 cm and/or less than about 2.0, 1.5, 1.4, 1.3,
1.2, 1.1, and/or 1.0 cm. The moving bristle holder may
have at least one ring of bristles that encircle the light-
emitting element, as shown by way of example in Fig. 5.
[0038] FIGS. 7-10 illustrate other head, bristle holder
and bristle configurations for illuminated electric tooth-
brushes, all of which contain one or more lights or light-
emitting elements. FIG. 7 illustrates a toothbrush 500
having a head 516 and a neck 514. It will be appreciated
that the neck 514 extends between the head 516 and a
handle of the toothbrush (not shown). Disposed on the
head 516 is a single moving bristle holder 520 having a
plurality of bristles or tufts 532 disposed thereon. Dis-
posed on a second bristle holder 522 is a light-emitting
element 575 and optional bristles 534.
[0039] FIG. 8 depicts another toothbrush 600 including
a head 616 and a neck 614 in accordance with the
present invention. The head 616 comprises a single bris-
tle holder 620 having a light-emitting element 675 dis-
posed therein and bristles 632.
[0040] FIG. 9 depicts yet another toothbrush including
a head 716 and a neck 714 having a single bristle holder
720 disposed thereon. Holder 720 includes bristles 732.
A light-emitting element 775 is disposed adjacent the
bristle holder 720 on the head 716. The light-emitting
element 775, however, is not disposed on the bristle hold-
er.
[0041] FIG. 10 depicts still another toothbrush 800 in-
cluding a head 816 and a neck 814 having a first bristle
holder 820 that moves and a second bristle holder 822
that is fixed or stationary. Both bristle holders have light-
emitting elements 875 disposed thereon. The first bristle
holder 820 has a plurality of bristle tufts 832 that encircle
the light-emitting element 875 disposed thereon, and the
second bristle holder 822 has a plurality of bristle tufts
834 that encircle the light-emitting element 875 disposed
thereon.
[0042] As shown in FIGS. 11-13, and specifically in
FIG. 11, another illuminated electric toothbrush 1000 is
illustrated having a head and neck assembly 1016, and
a handle 1012. Disposed on the head and neck assembly
1016 is a light-emitting element 1075. The neck and han-
dle assembly are releasably connected to the handle
1012 along an engagement interface 1015 and contain
corresponding structures for their physical engagement
and for establishing electrical communication between
the light-emitting element and the power source. Refer-
ring now to FIGS. 12 and 13, the head and neck 1016
further includes a moving bristle holder 1020 and a static

bristle holder 1022. Disposed on the static bristle holder
1022 is a light-emitting element 1075.
[0043] The head and neck 1016 has two small pins or
projection members 1036 (in phantom) located inside the
neck end portion 1032. The small projections are dimen-
sioned to fit into L-shaped slots 1042 or receiving regions
defined along a mating end portion 1040 of the handle
1012. The width of the L-shaped slots 1042 is slightly
wider than the width of the small projections to enable
the L-shaped slots to receive the small projections. The
depth of the L-shaped slots is substantially equal to the
height of the small projections so that the L-shaped slots
can receive the small projections.
[0044] To connect the head and neck to the handle,
the user aligns the small projections with a top surface
1044 of the L-shaped slots. The user pushes or presses
the head and neck 1016 down so that the small projec-
tions contact a bottom surface 1046 of the L-shaped slots
1042. When the small projections have contacted the
bottom surface 1046 of the L-shaped slots, the user then
turns the head and neck 1016 approximately 90 degrees
with respect to the handle 1012, thereby locking the head
into place, as seen in FIG. 13. A top surface of each of
the projections becomes locked under a top surface of
each of the L-shaped slots 1042. The user thus exerts a
press-and-twist action on the cooperating pins and guide
slots to put the head into a fully attached disposition on
the handle and realize a locking engagement between
the two.
[0045] One or more electrical contacts are provided
along the mating region of the neck and the handle to
provide a releasable electrical connection therebetween.
For example, a first set of cooperative electrical contacts
representing a positive electrical connection between the
handle and neck are disposed within the mating region
of the neck and handle and provide electrical communi-
cation to the one or more light-emitting elements on the
head, such as element 1075 in FIG. 13. A second set of
cooperative electrical contacts representing a negative
or ground electrical connection is also disposed between
the neck and handle. Upon engagement of the neck and
handle, the first and second sets of contacts are placed
in electrical communication with each other. An exem-
plary first set of electrical contacts 1052 (in phantom) and
1054 are shown in FIG.12 that, upon engagement be-
tween the head and the handle, place the light-emitting
element 1075 in electrical communication with the power
source of the electric toothbrush. While the electrical con-
tacts are shown as separate from the pin and slot struc-
tures that mechanically interconnect the neck and han-
dle, it is contemplated that the electrical contact 1054
can be disposed at the bottom of the L-shaped slot 1042
while the electrical contact 1052 forms part of the pin
1036 so that when the pin 1036 engages the L-shaped
slot, electrical communication is established between the
head and the handle. In this embodiment, the pin and L-
shaped slot may be provided wholly or partially as a con-
ductive material. The second set (ground) of electrical
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contacts can be provided in the opposing, similarly ar-
ranged slot and pin configuration (not shown) disposed
opposite the first pin 1036 and first slot 1042. It is con-
templated that a variety of other configurations and tech-
niques may be used to provide electrical power to one
or more light-emitting elements disposed on a removable
neck and head. For example, spring-biased contacts
might be utilized. Further, while the present embodiment
has been described with regard to a head and neck that
are separable from the handle, it is contemplated that a
head that separates from a neck, wherein the neck is
fixedly attached to the handle, could also employ electri-
cal connections of the present invention.
[0046] In another embodiment (as shown in FIGS.
13a-b) the head 1003 and handle 1005 of the toothbrush
1001 comprise electrically conductive substrates, includ-
ing but not limited to metals and/or electrically conductive
polymers. One portion 1007 of the head 1003 can com-
prise a conductive substrate connected with the negative
electrode 1023 of the electrically powered element in-
cluding, but not limited to, LED 1075 and the other portion
1009 of the head 1003 can comprise a conductive sub-
strate connected with a positive electrode 1021 of the
LED 1075. These electrically conductive portions of the
head can be separated from one another with an insu-
lating material 1011. These materials can be layered or
be pieces that are assembled to form the head. The por-
tions of the toothbrush handle can also comprise electri-
cally conductive substrates, one electrically conductive
portion 1013 of the handle being connected to positive
pole 1017 of the battery and another electrically conduc-
tive portion 1015 of the handle being connected to the
negative pole 1019 of the battery. When the head and
body are joined, the electrically conductive portion of the
handle connected with the positive pole of the battery
meets the electrically conductive portion of the head con-
nected with the positive electrode of the electrical ele-
ment disposed on the head, including LED 1075 whereas
the electrically conductive portion of the handle connect-
ed with the negative pole of the battery meets the elec-
trically conductive portion of the head connected with the
negative pole of the electrical element disposed on the
head, including LED 1075, thereby completing the elec-
trical connection. In another embodiment the portions of
the handle 1027 and the head 1025 that contact each
other when the head and handle are engaged may com-
prise a layer of polymer comprising electrically conduc-
tive properties. This layer can be divided into electrically
conductive portions 1035, 1031, 1043,1039 having an
insulating material 1037, 1033, 1045, 1041 between the
portions. When the head and body are joined, the elec-
trically conductive portion of the handle 1043 connected
with the positive pole of the battery meets the electrically
conductive portion of the head 1035 connected with the
positive electrode of the electrical element disposed on
the head, including LED 1075 whereas the electrically
conductive portion of the handle 1039 connected with
the negative pole of the battery meets the electrically

conductive portion of the head 1031 connected with the
negative pole of the electrical element disposed on the
head, including LED 1075, thereby completing the elec-
trical connection. The electrically conductive polymer lay-
er can be joined to the battery and/or the LED via wires
which are molded into the electrically conductive polymer
layer.
[0047] Additionally, the conductive substrate may also
comprise conductive particles. When this conductive
substrate is quiescent it is not conductive, and can serve
as an insulator and/or a seal. However, when the con-
ductive substrate is compressed the conductive particles
are condensed thereby resulting in an electrically con-
ductive substrate. This substrate can be a polymer layer
1043 and 1039 on the connecting portions of the tooth-
brush as shown in FIGS. 13c and 13d. Finally, a con-
nector comprising any combination of toothbrush por-
tions made from conductive substrates and/or regular
electrical contacts is contemplated. For example, one
component of the connector can be the head comprising
a conductive polymer and an insulating layer between
the electrically conductive portions of the head, and the
mating part can be standard contacts comprising metal
disposed on or in the handle of the toothbrush.
[0048] It will be appreciated that the connector assem-
blies described herein may include any number of con-
tacts. As sometimes referred to herein, a contact may be
designated as a "positive" or "(+)" contact. And, another
contact may be designated as a "negative" or "(-)" con-
tact. Those skilled in the art will appreciate that this ter-
minology refers to the relative electrical potential of the
contacts and such designation is used to maintain proper
electrical connection between the power supply, i.e. bat-
tery, and the electrically powered elements provided on
the toothbrush and/or head. Such terminology and its
use herein shall not limit the type or connection used for
an electrically powered elements. For example, certain
light emitting elements may produce or emit light regard-
less of their connection to a power supply or power circuit.
[0049] Furthermore, it will also be understood that the
contacts may be configured on or within the different por-
tions of the toothbrushes in a variety of different fashions.
For example, the present invention includes, but is not
limited to, providing a positive (+) and negative (-) set of
contacts on the head, and providing another set of pos-
itive (+) and negative (-) contacts on the handle, such
that upon engagement of the head and handle, the re-
spective positive (+) contacts are placed in electrical
communication with each other and the respective neg-
ative (-) contacts are placed in electrical communication
with each other. It is also contemplated to provide three
or more positive (+) contacts, for providing multiple elec-
trical pathways such as for multiple electrically powered
elements on a brush head, and two negative (-) contacts
that provide a single or common "ground" for the collec-
tion of electrically powered elements. Alternately, multi-
ple electrically powered elements can be powered using
a single electrical circuit using two positive contacts and
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two negative contacts along the region at which electrical
severance occurs. The noted contacts, or sets of con-
tacts, as will be appreciated, can be arranged on, about,
or within the toothbrushes of the invention in any config-
uration.
[0050] The contact assemblies described herein may
also be in a variety of forms. For example, a set or a
plurality of contacts can be incorporated or formed into
a single assembly. One such assembly can be incorpo-
rated on or within one portion of the toothbrush, such as
the head, and another assembly can be incorporated on
or within a corresponding other portion of the toothbrush,
such as the handle. Upon assembly of the noted portions,
the contact assemblies are placed in electrical commu-
nication. The contact assemblies, once placed in electri-
cal communication can provide multiple electrical con-
nections between electric conductors, for multiple elec-
tric circuits, pathways, etc.
[0051] FIGS. 15 and 16 illustrate another embodiment
toothbrush 1100 in accordance with the present inven-
tion. The toothbrush 1100 includes a handle 1112 and a
head assembly 1116 which is removable from the handle
1112. The head 1116 includes a movable bristle carrier
1120 having a plurality of bristles 1122 disposed and sup-
ported thereon. The head 1116 further includes a plurality
of light-emitting elements 1120 which require a source
of electrical power. The handle 1112 defines an engage-
ment region generally at one of its ends, and in particular,
includes a member 1140 which extends outward from an
end 1113 of the handle 1112 and generally colinear with
the longitudinal axis of the handle 1112. The member
1140 surrounds a portion of a drive shaft 1150 also pro-
jecting outward from the handle 1112. The member 1140
includes a rail 1142 projecting radially (or laterally) out-
ward from the member 1140. The rail 1142 extends along
the length, or substantially so, of the member 1140. Dis-
posed along at least a portion of the rail 1142 is an elec-
trically conductive contact 1160.
[0052] FIG. 16 is an end view of the head 1116, and
reveals a receiving region 1170 defined within a generally
hollow interior defined in the head 1116, and accessible
from an end of the head 1116. The receiving region 1170
is sized and oriented to engage the member 1140 of the
handle 1112 upon attaching, or re-attaching, the head
1116 to the handle 1112. It will be appreciated that a
corresponding drive shaft receiving region is included in
the head 1116 to enable transfer of motion of the drive
shaft 1150 to the movable bristle carrier 1120. Also dis-
posed within the receiving region 1170 is an electrically
conductive contact 1172. The contact 1172 is disposed
within the receiving region 1170 such that upon attach-
ment of the head 116 to the handle 112, the contact 1172
is in electrical communication with the contact 1160.
[0053] FIGS. 15a-c illustrate an embodiment of the
toothbrush 1101 in accordance with the present inven-
tion. The toothbrush 1101 comprises a handle 1119, and
a removable head 1103. The head includes an engage-
ment member 1107 that cooperates with a receiving re-

gion 1109 defined within the handle 1119. Disposed on
the engagement member 1107 are components of an
electrical connector, such as contacts 1111 and 1117 (as
shown in FIG. 15b) upon which engagement of the head
to the handle (as shown in FIG. 15c) is placed in electrical
communication with other components of the connector
such as contacts 1115 and 1125 disposed within the re-
ceiving region of the handle 1119. When the head is as-
sembled with the handle (as shown in FIG. 15c), the head
is placed in electrical communication with the handle,
and the head components of the connector are received
within the handle 1119; thereby protected from contact
with water. It is further contemplated that the handle com-
ponents of the electrical connector can be received within
the head of toothbrush (as shown in FIG. 15d). The head
includes a receiving region 1125 and the connector com-
ponents disposed on the handle are located on an en-
gagement member 1127 extending from the handle. Dis-
posed within the receiving region of the head are com-
ponents of an electrical connector, such as contacts 1131
and 1133. Upon engagement of the head 1103 to the
handle 1119 the electrical contacts 1131 and 1333, dis-
posed within the receiving region 1125, are placed in
electrical communication with the handle components of
the connector, electrical contacts 1135 and 1137, dis-
posed on the engagement member 1127, and the head
is placed in electrical communication with the handle. A
seal, including but not limited to an o-ring seal 1123, can
be used at the joint area between the handle 1119 and
the head 1103 to further prevent moisture from entering
the interior cavities of the electric toothbrush and inter-
fering with the electrical communication between the con-
tacts.
[0054] FIGS. 17 and 18 illustrate another embodiment
toothbrush 1200 in accordance with the present inven-
tion. The toothbrush 1200 comprises a handle 1212 and
a removable head 1216. The handle 1212 includes an
engagement member 1240 that cooperates with a re-
ceiving region 1270 defined within the head 1216. Dis-
posed on an end of the handle is a contact 1260 which,
upon engagement of the head 1216 to the handle 1212,
is placed in electrical communication with another elec-
trically conductive contact 1272 disposed on a mating
end of the head 1216. FIG. 18 illustrates a configuration
for the contacts 1260 and 1272. It will be understood that
one or more alignment members can be provided along
the region of engagement between the handle 1212 and
the head 1216 to ensure proper positioning, e.g. rotation,
of the head 1216 with respect to the handle 1212.
[0055] FIG. 19 depicts another embodiment tooth-
brush 1300 in accordance with the present invention. The
toothbrush 1300 includes a handle 1312 and a head 1316
which are selectively engageable with each other. The
handle 1312 includes a cylindrical member 1360 dis-
posed along an outer region of the member 1360. Pro-
vided along a region of the member 1340 is a contact
1360. The head 1316 defines an interior receiving region
1370 sized and oriented to engage the member 1340.
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Provided within the region 1370 is another contact 1372.
Upon engagement of the head 1316 with the handle
1312, the contacts 1360 and 1372 are in electrical com-
munication, and provide an electrical path or conduit be-
tween the head 1316 and the handle 1312.
[0056] FIG. 20 illustrates a portion of another embod-
iment toothbrush 1400 in accordance with the present
invention. Depicted is either an engagement region of a
handle 1412 or a head 1416 of the toothbrush 1400. Dis-
posed on the engagement region, is a ramp or incline
member 1450 having an electrically conductive contact
1470 disposed thereon. The contact 1470 may be located
on the inclined surface of the member 1450, or may be
positioned elsewhere on the engagement region such
as, but not limited to, regions shown in FIG. 20 with
dashed lines depicting alternate positions of contact
1470, i.e. 1470a, 1470b, 1470c, and 1470d.
[0057] FIGS 21-23 illustrate another embodiment
toothbrush 1510 according to the present invention. The
toothbrush 1510 comprises a handle 1512, a neck 1514
projecting from an end of the handle 1512, and a remov-
able head 1516. Mounted on the head 1516 is a movable
bristle carrier 1520 having a plurality of bristles projecting
therefrom. Disposed between the movable bristle carrier
1520 and the end of the head 1516 to which the neck
1514 attaches, is a plurality of fixed or stationary bristles
1522. It will be understood that the handle 1512 and neck
1514 retain and generally house a motor and drive mech-
anism as described herein. FIG. 21 illustrates a distal
end of the drive shaft 1530 projecting outwardly there-
from. The head 1516 includes one or more electrically
powered element such as previously described. The
head 1516 engages the neck 1514 by use of an engage-
ment structure 1550 as follows.
[0058] Referring to FIGS. 22 and 23, the engagement
structure 1550 includes one or more rails and one or
more electrical contacts 1560 exposed on the outer sur-
face of the rails. In a certain embodiment, the engage-
ment structure 1550 includes a first rail 1552 and a sec-
ond rail 1554 generally extending in a parallel fashion to
the first rail 1552. Each rail includes at least one contact
such as contact 1560 shown on rail 1554, and contact
1562 shown on an oppositely directed side of rail 1552.
The neck 1514 defines a receiving region which, for the
structure shown in the referenced figures, includes at
least two recesses defined within the neck 1514. Each
recess is adapted and sized to receive a rail. Referring
to FIG. 23, a corresponding contact can be positioned
along the interior wall of the receiving region such that
when the head 1516 is engaged on the neck 1514 of the
toothbrush, the respective contact pads are placed in
electrical communication with each other. Specifically,
FIG. 23 illustrates a contact 1570 and a contact 1572.
The contact 1570 is positioned within the receiving region
such that upon engagement of the toothbrush head 1516
on the neck 1514, the contacts 1560 and 1570 are placed
in electrical communication with each other. Similarly,
the contact 1572 is positioned and located within the re-

ceiving region for the other rail such that upon installation
of the head to the neck, the contact 1562 is placed in
electrical communication with the contact 1572. It is con-
templated that one or more of the contacts can be mount-
ed on outwardly projecting pads or biasing members to
further promote electrical communication with a corre-
sponding contact.
[0059] Additionally, the connector need not include
contacts; rather electrical communication between the
head and the handle can be established with induction
and/or capacitance. An induction connection can trans-
mit electrical power from the handle to the head by the
action of magnetic induction (as shown in FIGS. 26-29).
FIGS. 27-29 illustrate the handle comprising a primary
coil 1800 and the head comprising a secondary coil 1801.
The primary coil 1800 fits inside the secondary coil 1801,
and the two coils are magnetically coupled. Once the two
coils are magnetically coupled the electric power is trans-
ferred from the primary coil to the secondary coil. The
primary coil 1800 can be mechanically connected to a
power supply, such as battery 1803 by leads 1807 and
1809. The power circuit comprises the primary coil 1800,
the battery 1803, the motor 1805, and a DC to AC con-
verter. Electric communication between the secondary
coil 1801 and the LED 1875 also can be mechanical, the
secondary coil 1801 and LED 1875 can be connected by
leads 1811 and 1813. The induction connection can also
be established by a primary coil 1800, a secondary coil
1801 and a ferromagnetic core 1819 which extends be-
tween both coils (as in embodiment 1815 shown in FIG.
26). This ferromagnetic core 1819 magnetically connects
the primary coil 1800 to the secondary coil 1801, thereby
transferring electric power from the primary coil to the
secondary coil and powering the electric element, such
as LED 1875, disposed on the head of the toothbrush.
A rectifier can be provided in the head portion of the brush
if the electrical element disposed on the head needs the
energy to be converted into DC form. Alternatively, if the
electrical element disposed on the head is an LED, the
LED itself can be used as a rectifier due to its electrical
diode characteristics.
[0060] Electrical power can also be delivered to the
element disposed on the head of the toothbrush 1900
via a capacitance connection (as shown in FIGS. 30 -
31). To achieve electrical communication between the
head and the handle with capacitance the electrical con-
nector includes at least two pieces of conductors dis-
posed at a distance apart, one piece of conductor 1907
having a positive charge, and the other piece of conductor
1903 having a negative charge; thereby forming a ca-
pacitor. The two pieces of conductor can be placed at
the desired distance apart to form a capacitor when the
removable head 1911 of the toothbrush engages the han-
dle 1913 of the toothbrush 1900. Once a capacitor is
formed, alternating the charge in the first piece of con-
ductor can cause alternating of the charge in the second
piece of conductor, because these pieces are bound by
the electric field. This way, the capacitor can conduct
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alternating electric current. By the use of this alternating
electric current, the electrical power can be delivered
from the handle portion of the electric toothbrush to the
head portion. One capacitor formed by two conductive
pieces can replace a single pair of regular electrical con-
tacts. Therefore, if two pairs of electrical contacts are
desired, a second set of conductors are also desired to
form a second capacitor, one piece of conductor 1909,
and a second piece 1905. Piece of conductor 1907 can
be connected to the positive lead 1917 of the electrical
element (not shown) disposed on the head 1911 of the
toothbrush 1900. Piece of conductor 1909 can be con-
nected to the negative lead 1915 of the electrical element
(not shown) disposed on the head 1911 of the toothbrush
1900. Piece of conductor 1905 can ultimately be con-
nected to the negative pole 1919 of the battery; and piece
of conductor 1903 can ultimately be connected to positive
pole 1921 of the battery. However, a DC to AC converter
can be placed in the circuit between the battery and the
pieces of capacitor to convert DC to AC. A rectifier can
be provided in the head portion of the brush to which the
capacitor is connected if the electrical element disposed
on the head needs the energy to be converted into DC
form. Alternatively, if the electrical element disposed on
the head is an LED, the LED itself can be used as a
rectifier due to its electrical diode characteristics.
[0061] As previously noted, the present invention
toothbrush can include one or more wiping elements to
facilitate or promote electrical communication across
components of the connector. This element may be con-
sidered a flexible lip exclusion seal. The wiping elements
are positioned proximate the one or more components
of the connector such that upon engaging the head to
the neck, the wiping element wipes or brushes across
the surface of one or more components of the connector
thereby wiping debris and/or moisture from the surface
of the one or more components. Specifically, shown in
FIG. 23, a plurality of wiping elements are provided as
follows. A wiping element 1582 is positioned and defined
within the interior region of the neck 1514 such that as
the head 1516 is moved into engagement with the neck
1514, the wiping element 1582 wipes over the surface
of the component of the connector, such as contact 1562.
Similarly, another wiping element 1588 is defined within
the receiving region such that upon engagement of the
toothbrush head 1516 with the neck 1514, the wiping
element 1588 wipes or brushes across the face of contact
1560. If additional components of the connector are pro-
vided on other surfaces of the rails such as on the in-
wardly facing surfaces of the two rails, additional wiping
elements such as 1584 and 1586 can be provided. As
will be understood, the wiping element can be disposed
at any region, or on any portion of the present invention
toothbrushes. For instance, the wiping element can be
disposed on the head, the neck, the handle, or on any
combination of these. Additionally, the electrical connec-
tor components can serve as wipers. If the connector
components are joined via a sliding movement, and the

connector components comprise a flexible material, the
components themselves can act to wipe off the area of
the connector component. In particular if the embodiment
of the inventive toothbrush uses a L-shaped slot (as
shown in FIGS. 12-13) or a receiving portion to connect
the head to the body of the toothbrush, and the compo-
nents of the connectors comprise a flexible material, the
components of the connectors can act as a wiping ele-
ment, and wipe off the surface of the connector compo-
nent during the turning motion to lock the head into place.
This press and twist action of the L-shaped slot allows
the components of the connectors to wipe and remove
any water or other material existing in the area so that
the electrical connection can be made without interfer-
ence.
[0062] FIG. 24 illustrates in greater detail the wiping
engagement or positioning of a wiping element. Specif-
ically, in FIG. 24, a wiping assembly 1600 is illustrated
featuring a first substrate 1610 having a flexible yet re-
silient wiping element 1640 projecting outwardly there-
from. The assembly 1600 also includes a substrate 1620
which includes an electrical connector component such
as contact 1630. The wiping element 1640 includes a
first face 1644 and a second, oppositely directed face
1642. The two faces 1642 and 1644 extend from the
substrate 1610 down to a point or line of convergence
1646. This is also referred to herein as the tip of the wiping
element, such as tip 1646 of wiping element 1640. It will
be appreciated that as the two substrates 1610 and 1620
are moved past one another, the outwardly directed face
of the contact 1630 is moved past and in contact with the
tip 1646 of the wiping element 1640. The elastomeric
and flexible nature of the wiping element such as wiping
element 1640 enables that element to bend or flex de-
pending upon the proximity and engagement with the
electrical contact 1630.
[0063] FIG. 25 illustrates another toothbrush accord-
ing to the present invention. Specifically, FIG. 25 illus-
trates a toothbrush 1700 comprising a neck 1714 extend-
ing from a handle (not shown) which engages with a re-
movable head 1716 as described herein. Extending from
an end of the head 1716 is an engagement member
1750. The engagement member 1750 is generally in the
form of a cylinder. Positioned along the exterior circum-
ferential surface of the cylinder are a plurality of contacts.
In the representative embodiment shown in FIG. 25, a
first set of electrical contacts 1760 and 1762 are provided
on one side or region of the engagement member 1750,
and a second set of electrical contacts 1764 and 1766
are provided on the other, opposite side or region of the
member 1750. The neck defines a receiving region 1740
which is sized and adapted to engage and retain the
member 1750 of the head 1716. The receiving region
1740 is generally in the configuration of a hollow tubular
region. Provided near the opening of the receiving region
1740 is an alignment member 1785. It may in certain
applications be beneficial to provide a groove along a
portion of the engagement member 1750 which can ac-
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commodate the alignment member 1785 upon engage-
ment of the head 1716 to the neck 1714. The function of
the alignment member 1785 is described below. Defined
along the interior surface of the receiving region 1740
are a plurality of electrodes. Specifically, electrodes 1770
and 1772 are provided on one area or portion of the re-
ceiving region 1740, and another set of electrodes 1774
and 1776 are provided on an opposite region. The elec-
trodes 1770 and 1772 are aligned and positioned within
the receiving region 1740 such that upon engagement
of the head 1716 with the neck 1714, the contact 1770
and 1772 are placed in electrical communication with the
corresponding electrical contacts 1760 and 1762, re-
spectively. Similarly, the electrodes 1774 and 1776 are
positioned along the interior of the receiving region 1740
such that upon engagement of the head 1716 to the neck
1714, the contacts 1774 and 1776 are placed in electrical
communication with the contacts 1764 and 1766, respec-
tively, on the engagement member 1750. As will be ap-
preciated by those skilled in the art, one or more electrical
circuits will be established upon electrical communication
between the corresponding sets of contacts. In order to
ensure that proper electrical communication is made be-
tween corresponding contacts, the alignment member
1785 ensures proper orientation of the head 1716 with
the neck 1714. As previously noted, a groove or channel
or other recessed region (not shown) is provided along
the engagement member 1750 which receives and ac-
commodates the alignment member 1785 upon engage-
ment of the head 1716 to the neck 1714.
[0064] In the embodiment illustrated in FIG. 25, a cir-
cular wiping element 1780 is also illustrated. The wiping
element 1780 is, in this particular embodiment, in the
form of an O-ring. The wiping element 1780 is sized such
that it wipes and contacts the exposed faces of at least
one or more of the contacts 1760, 1762, 1764, and 1766
upon engagement of the head 1716 to the neck 1714.
[0065] FIG. 25a-b illustrate another embodiment of the
toothbrush made according to the present invention. This
embodiment of the toothbrush has spring biased contacts
1792 and 1793 which must be pushed down into the
brush head to complete the connection. When the head
1791 engages the handle 1790 of the toothbrush, con-
tacts 1795 and 1794 push spring biased contacts 1792
and 1793 down into the handle of the brush, where these
contacts meet wires which are connected to the power
source (not shown) and the electrical connection is com-
plete. The head or the handle of the toothbrush can also
comprise a polymer layer 1796 which is compressible.
When the head engages the handle of the toothbrush
this layer compresses and acts as a seal. If the head
engages the handle by pressing the head onto the handle
and then twisting the head to align the toothbrush (as
shown in Figs. 12 and 13) this compressible polymer
layer 1796 can be a wiping element, wiping off the con-
tacts and removing any water from the contact area. Fur-
ther this compressible polymer layer 1796 can be a seal,
preventing water from entering the interior of the tooth-

brush. It is contemplated that this compressive polymer
layer can also be disposed on the head portion of the
toothbrush.
[0066] The wiping elements can be formed from a va-
riety of materials, such as but not limited to, ethylene
acrylic, ethylene propylene diene monomer (EPDM),
fluoroelastomer, fluorosilicone, nitrile rubber (NBR - Bu-
na-N), nitrile highly saturated rubber (HNBR), nylon/
polyamide, polyacrylates, polychloroprene (Neoprene),
polyetheretherketone (PEEK), polyoxymethylenes, pol-
ytetrafluoroethylene (PTFE - Teflon®), polyurethane/
urethane, natural rubber (NR), and combinations thereof.
[0067] A wide variety of light-emitting elements may
be used with the present invention. Generally, the light-
emitting element is a small, low power consumption, light
emitting diode (LED) such as those commercially avail-
able under the designation Luxeon™ manufactured by
Lumileds Lighting, LLC of San Jose CA. Other commer-
cially available light-emitting units include those from
American Opto Plus LED Corporation. The LED operates
from a relatively low voltage DC power supply, such as
between about 0.5 volt and about 5 volts, generally be-
tween about 1 volt and 3 volts, and typically from about
1.6 to about 2.4 volts.
[0068] The various toothbrushes described herein
may utilize light-emitting elements having a variety of
characteristics. Concerning wave length, the light-emit-
ting elements used in the toothbrushes described herein
emit light having a centroid wave length between about
10 nm and about 106 nm, generally between about 370
nm to about 770 nm, typically from about 420 nm to about
490 nm, and for a blue light often between about 430 nm
and about 480nm. It will be appreciated that the particular
range of wavelengths selected depend upon the desired
color of the light. Since it is believed that blue light can
enhance the bleaching of teeth, light-emitting elements
that have a centroid wavelength within the blue spectrum
can be utilized.
[0069] FIG. 14 illustrates one possible schematic of an
electrical configuration for the present invention tooth-
brushes. In this configuration, the light-emitting element
75 and the motor 32 are powered or activated concur-
rently with one another by switch 50, such as shown for
example in FIGS. 1-4. When the light-emitting element
75 is an LED, it may be desirable to include a voltage or
current driver 94 which provides a constant voltage or
current output to the LED despite changes to the input
voltage or current, especially as the voltage or current
output from a battery tends to decrease over time. A volt-
age or current driver suitable for use with the present
invention is the ZXSC310 Single or Multi Cell LED Driver
manufactured by Zetex Semiconductors, Oldham, UK.
While the schematic shown in FIG. 14 is illustrated, other
configurations can be provided. For example, separate
switches might be provided to separately active the light-
emitting element and the motor. More than one light-emit-
ting element might be provided. Light-emitting elements
having different spectral, photometric, radiometric, and
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colormeteric characteristics (e.g., different dominant
wavelengths, peak wavelengths, radiometric power, etc.)
might be provided to accommodate multiple uses in a
single electric toothbrush (i.e., the first light-emitting el-
ement might be adapted for use with a first light activated
composition and the second light-emitting element might
be adapted for use with a second light-activated compo-
sition). The severable electrical contacts described here-
in are designated as elements A and B in the noted sche-
matic. For example, element A could include a first pair
of engageable electrical contacts and element B could
include a second pair of engageable electrical contacts,
both of which provide for removal and re-incorporation
of the element 75 within the circuit as the toothbrush head
is removed and/or re-attached to the handle of the tooth-
brush.
[0070] It will be appreciated that in all of the embodi-
ments described herein, typically the connector can com-
prise four contacts per toothbrush, however, the present
invention includes the use of any number of contacts,
including four, six, eight or more. If four contacts are
present typically two contacts are disposed on the handle
and two contacts are disposed on the head. Upon en-
gagement of the head to the handle, the two contacts are
placed in electrical communication with each other and
continue the electrical path.
[0071] The present invention also includes the use of
more than one connector, particularly for those applica-
tions in which an electrical connection is established for
two or more electrically powered elements provided on
the brush head. For example, multiple connectors can
be used if the electrically powered elements are individ-
ually actuated or controlled by switches or controls on
the handle of the toothbrush. The present invention fur-
ther includes the use of multiple power supplies that are
individually dedicated to certain electrically powered el-
ements on the head. And, it is further contemplated that
multiple electrical circuits could be incorporated in the
toothbrushes of the present invention, which would re-
quire a greater number of connectors
[0072] While LEDs are the contemplated light-emitting
elements, a wide array of other light configurations, light-
emitting elements, and/or other electrical elements may
be used in the toothbrushes described herein including,
but not limited to, light-emitting units using incandescent
elements, laser elements, halogen elements, neon ele-
ments, fluorescent elements, plasma elements, xenon
elements, flossing elements, massaging elements,
scraping elements, heat emitting elements, sonic wave
emitting elements, electric current emitting elements,
composition emitting elements and/or combinations
thereof.
[0073] The housing and the brush head may be formed
from a wide array of polymers. In the following description
of the polymer materials for use herein, the abbreviations
that are commonly used by those of skill in the art to refer
to certain polymers appear in parentheses following the
full names of the polymers. The polymer can be for ex-

ample polypropylene ("PP"), or may be selected from the
group consisting of other commercially available materi-
als, such as polystyrene ("PS"), polyethylene ("PE"),
acrylonitrile-styrene copolymer ("SAN"), and cellulose
acetate propionate ("CAP"). These materials may be
blended with one or more additional polymers including
a thermoplastic elastomer ("TPE"), a thermoplastic olefin
("TPO"), a soft thermoplastic polyolefin (e.g., polybuty-
lene), or may be selected from other elastomeric mate-
rials, such as ethylene-vinylacetate copolymer ("EVA"),
and ethylene propylene rubber ("EPR"). Examples of
suitable thermoplastic elastomers herein include sty-
rene-ethylene-butadiene-styrene ("SEBS"), styrene-
butadiene-styrene ("SBS"), and styrene-isoprene-sty-
rene ("SIS"). Examples of suitable thermoplastic olefins
herein include polybutylene ("PS"), and polyethylene
("PE").
[0074] Techniques known to those of skill in the art,
such as injection molding, can be used to manufacture
the toothbrushes of the present invention.
[0075] The present invention has been described with
reference to various embodiments. Obviously, modifica-
tions and alterations will occur to others upon a reading
and understanding of this specification. For example, any
number of bristle holders and bristle patterns can be uti-
lized with the present invention along with one more light-
emitting elements. Further, any and all aspects or fea-
tures can be combined with any and all other aspects or
features of the noted embodiments. The present inven-
tion is intended to include all such modifications and al-
terations insofar as they come within the scope of the
appended claims.

Claims

1. A head (16, 95, 316, 416, 616, 716, 816, 1016, 1003,
1116, 1103, 1216, 1316, 1416, 1516, 1716, 1911)
for an electric oral care implement (10, 400, 1000,
1001, 1100, 1200, 1300, 1400, 1510, 1700, 1900)
for connecting to a handle portion (12, 1012, 1005,
1112, 1119, 1212, 1312, 1412, 1512, 1913), said
handle portion having a first contact portion of an
electrical connector (76, 77, 80, 82, 1052, 1054,
1003, 1009, 1013, 1015, 1031, 1035, 1039, 1043,
1160, 1172, 1111, 1117, 1115, 1125, 1131, 1133,
1137, 1260, 1272, 1360, 1372, 1470, 1560, 1562,
1570, 1572, 1630, 1760, 1762, 1764, 1766, 1792,
1793, 1794, 1795, 1800, 1801, 1819, 1903, 1905,
1907, 1909), said head comprising an electrically
powered element (75, 575, 675, 775, 875, 1075,
1120, 1875), and a second contact portion of said
electrical connector, wherein electrical communica-
tion between said head and said handle portion is
provided when said head engages said handle,
characterized in that said second contact portion
of said electrical connector is made of or includes a
layer of electrically conducting polymer which is not
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conductive when quiescent, but is conductive when
subject to mechanical stress by the mating first por-
tion of the electrical connector when engaging the
head with the handle portion.

2. The head of claim 1, wherein said electrically pow-
ered element (75, 575, 675, 775, 875, 1075, 1120,
1875) is a light emitting diode.

3. An electric oral care implement (10, 400, 1000, 1001,
1100, 1200, 1300, 1400, 1510, 1700, 1900) for use
in the mouth, comprising a handle (12, 1012, 1005,
1112, 1119, 1212, 1312, 1412, 1512, 1913) and a
head (16, 95, 316, 416, 616, 716, 816, 1016, 1003,
1116, 1103, 1216, 1316, 1416, 1516, 1716, 1911)
for connecting to said handle (12, 1012, 1005, 1112,
1119, 1212, 1312, 1412, 1512, 1913), said handle
being removable from and attachable to said head
and having a first contact portion of an electrical con-
nector (76, 77, 80, 82, 1052, 1054, 1003, 1009, 1013,
1015, 1031, 1035, 1039, 1043, 1160, 1172, 1111,
1117, 1115, 1125, 1131, 1133, 1137, 1260, 1272,
1360, 1372, 1470, 1560, 1562, 1570, 1572, 1630,
1760, 1762, 1764, 1766, 1792, 1793, 1794, 1795,
1800, 1801, 1819, 1903, 1905, 1907, 1909), said
head comprising an electrically powered element
(75, 575, 675, 775, 875, 1075, 1120, 1875), and a
second contact portion of said electrical connector,
wherein electrical communication between said
head and said handle is provided when said head
engages said handle, characterized in that said
first contact portion and/or said second contact por-
tion of said electrical connector is made of or includes
a layer of electrically conducting polymer which is
not conductive when quiescent, but is conductive
when subject to mechanical stress by the mating por-
tion of the electrical connector when engaging the
head with the handle.

4. The electric oral care implement of the preceeding
claim, wherein said oral care implement is an electric
toothbrush.

5. The electric oral care implement of one of claims 3
or 4, wherein said handle further includes a neck and
wherein said head connects to said neck.

6. The electric oral care implement of one of claims 3
or 4, wherein wherein said head further includes a
neck and wherein said handle connects to said neck.

7. The electric oral care implement of one of the pre-
ceeding claims 3 to 6, wherein said electrical con-
nector comprises a plurality of severable electriclally
conducting contacts.

8. The electric oral care implement of one of the pre-
ceeding claims 3 to 7, further comprising a wiping

element (1582, 1588, 1584, 1586, 1600, 1640) for
wiping the electrical connector face of said electrical
connector.

9. The electric oral care implement of the preceeding
claim, wherein said wiping element (1582, 1588,
1584, 1586, 1600, 1640) is a flexible yet resilient
wiping element positioned such that upon engage-
ment of the head and the handle the wiping element
passes over and wipes the outer face of the electrical
connector.

Patentansprüche

1. Kopf (16, 95, 316, 416, 616, 716, 816, 1016, 1003,
1116, 1103, 1216, 1316, 1416, 1516, 1716, 1911)
für eine elektrische Mundpflegevorrichtung (10, 400,
1000, 1001, 1100, 1200, 1300, 1400, 1510, 1700,
1900) zum Anschließen an einen Griffabschnitt (12,
1012, 1005, 1112, 1119, 1212, 1312, 1412, 1512,
1913), wobei der Griffabschnitt einen ersten Kon-
taktabschnitt eines elektrischen Verbindungsstük-
kes (76, 77, 80, 82, 1052, 1054, 1003, 1009, 1013,
1015, 1031, 1035, 1039, 1043, 1160, 1172, 1111,
1117, 1115, 1125, 1131, 1133, 1137, 1260, 1272,
1360, 1372, 1470, 1560, 1562, 1570, 1572, 1630,
1760, 1762, 1764, 1766, 1792, 1793, 1794, 1795,
1800, 1801, 1819, 1903, 1905, 1907, 1909) aufweist,
wobei der Kopf ein elektrisch betriebenes Element
(75, 575, 675, 775, 875, 1075, 1120, 1875) umfasst,
und einen zweiten Kontaktabschnitt des elektrischen
Verbindungsstückes aufweist, wobei eine elektri-
sche Verbindung zwischen dem Kopf und dem Grif-
fabschnitt bereitgestellt wird, wenn der Kopf in den
Griff eingreift, dadurch gekennzeichnet, dass der
zweite Kontaktabschnitt des elektrischen Verbin-
dungsstückes aus einem elektrisch leitfähigen Poly-
mer hergestellt ist oder eine Schicht von diesem um-
fasst, das im Ruhezustand nicht leitfähig ist aber leit-
fähig ist, wenn es durch den passenden ersten Ab-
schnitt des elektrischen Verbindungsstückes me-
chanischer Spannung ausgesetzt wird, wenn der
Kopf in den Griffabschnitt eingreift.

2. Kopf nach Anspruch 1, wobei das elektrisch betrie-
bene Element (75, 575, 675, 775, 875, 1075, 1120,
1875) eine Leuchtdiode ist.

3. Elektrische Mundpflegevorrichtung (10, 400, 1000,
1001, 1100, 1200, 1300, 1400, 1510, 1700, 1900)
zum Gebrauch im Mund, umfassend einen Griff (12,
1012, 1005, 1112, 1119, 1212, 1312, 1412, 1512,
1913) und einen Kopf (16, 95, 316, 416, 616, 716,
816, 1016, 1003, 1116, 1103, 1216, 1316, 1416,
1516, 1716, 1911), der mit dem Griff (12, 1012, 1005,
1112, 1119, 1212, 1312, 1412, 1512, 1913) verbun-
den werden kann, wobei der Griff von dem Kopf ent-
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fernt und an diesem befestigt werden kann und einen
ersten Kontaktabschnitt eines elektrischen Verbin-
dungsstückes (76, 77, 80, 82, 1052, 1054, 1003,
1009, 1013, 1015, 1031, 1035, 1039, 1043, 1160,
1172, 1111, 1117, 1115, 1125, 1131, 1133, 1137,
1260, 1272, 1360, 1372, 1470, 1560, 1562, 1570,
1572, 1630, 1760, 1762, 1764, 1766, 1792, 1793,
1794, 1795, 1800, 1801, 1819, 1903, 1905, 1907,
1909) aufweist, wobei der Kopf ein elektrisch betrie-
benes Element (75, 575, 675, 775, 875, 1075, 1120,
1875) umfasst, und einen zweiten Kontaktabschnitt
des elektrischen Verbindungsstückes aufweist, wo-
bei eine elektrische Verbindung zwischen dem Kopf
und dem Griff bereitgestellt wird, wenn der Kopf in
den Griff eingreift, dadurch gekennzeichnet, dass
der erste Kontaktabschnitt und/oder der zweite Kon-
taktabschnitt des elektrischen Verbindungsstückes
aus einem elektrisch leitfähigen Polymer hergestellt
ist oder eine Schicht von diesem umfasst, das im
Ruhezustand nicht leitfähig ist aber leitfähig ist, wenn
es durch den passenden ersten Abschnitt des elek-
trischen Verbindungsstückes mechanischer Span-
nung ausgesetzt wird, wenn der Kopf in den Griffab-
schnitt eingreift.

4. Elektrische Mundpflegevorrichtung nach dem vor-
stehenden Anspruch, wobei die Mundpflegevorrich-
tung eine elektrische Zahnbürste ist.

5. Elektrische Mundpflegevorrichtung nach einem der
Ansprüche 3 oder 4, wobei der Griff ferner einen Hals
aufweist und wobei der Kopf mit dem Hals verbun-
den werden kann.

6. Elektrische Mundpflegevorrichtung nach einem der
Ansprüche 3 oder 4, wobei der Kopf ferner einen
Hals aufweist und wobei der Griff mit dem Hals ver-
bunden werden kann.

7. Elektrische Mundpflegevorrichtung nach einem der
vorstehenden Ansprüche 3 bis 6, wobei das elektri-
sche Verbindungsstück mehrere trennbare elek-
trisch leitfähige Kontakte umfasst.

8. Elektrische Mundpflegevorrichtung nach einem der
vorstehenden Ansprüche 3 bis 7, die ferner ein Wi-
schelement (1582, 1588, 1584, 1586, 1600, 1640)
zum Abwischen der elektrischen Verbindungsstück-
fläche des elektrischen Verbindungsstückes um-
fasst.

9. Elektrische Mundpflegevorrichtung nach dem vor-
stehenden Anspruch, wobei das Wischelement
(1582, 1588, 1584, 1586, 1600, 1640) ein flexibles
und dennoch elastisches Wischelement ist, das so
positioniert ist, dass beim Eingriff des Kopfes und
des Griffes das Wischelement weiter verläuft und die
Außenfläche des elektrischen Verbindungsstückes

abwischt.

Revendications

1. Tête (16, 95, 316, 416, 616, 716, 816, 1016, 1003,
1116, 1103, 1216, 1316, 1416, 1516, 1716, 1911)
pour un instrument de soins bucco-dentaires élec-
trique (10, 400, 1000, 1001, 1100, 1200, 1300, 1400,
1510, 1700, 1900) pour connexion à une partie de
manche (12, 1012, 1005, 1112, 1119, 1212, 1312,
1412, 1512, 1913), ladite partie de manche ayant
une première partie de contact d’un connecteur élec-
trique (76, 77, 80, 82, 1052, 1054, 1003, 1009, 1013,
1015, 1031, 1035, 1039, 1043, 1160, 1172, 1111,
1117, 1115, 1125, 1131, 1133, 1137, 1260, 1272,
1360, 1372, 1470, 1560, 1562, 1570, 1572, 1630,
1760, 1762, 1764, 1766, 1792, 1793, 1794, 1795,
1800, 1801, 1819, 1903, 1905, 1907, 1909), ladite
tête comprenant un élément alimenté électrique-
ment (75, 575, 675, 775, 875, 1075, 1120, 1875), et
une deuxième partie de contact dudit connecteur
électrique, dans laquelle une communication élec-
trique entre ladite tête et ladite partie de manche est
fournie lorsque ladite tête vient en prise avec ledit
manche, caractérisée en ce que ladite deuxième
partie de contact dudit connecteur électrique est
constituée de ou inclut une couche de polymère élec-
triquement conducteur qui n’est pas conducteur lors-
qu’il est au repos, mais est conducteur lorsqu’il est
soumis à une contrainte mécanique par l’assembla-
ge de la première partie du connecteur électrique
lors de la mise en prise de la tête avec la partie de
manche.

2. Tête selon la revendication 1, dans laquelle ledit élé-
ment alimenté électriquement (75, 575, 675, 775,
875, 1075, 1120, 1875) est une diode électrolumi-
nescente.

3. Instrument de soins bucco-dentaires électrique (10,
400, 1000, 1001, 1100, 1200, 1300, 1400, 1510,
1700, 1900) pour une utilisation dans la bouche,
comprenant un manche (12, 1012, 1005, 1112,
1119, 1212, 1312, 1412, 1512, 1913) et une tête (16,
95, 316, 416, 616, 716, 816, 1016, 1003, 1116, 1103,
1216, 1316, 1416, 1516, 1716, 1911) pour con-
nexion audit manche (12, 1012, 1005, 1112, 1119,
1212, 1312, 1412, 1512, 1913), ledit manche étant
amovible de et pouvant être fixé à ladite tête et ayant
une première partie de contact d’un connecteur élec-
trique (76, 77, 80, 82, 1052, 1054, 1003, 1009, 1013,
1015, 1031, 1035, 1039, 1043, 1160, 1172, 1111,
1117, 1115, 1125, 1131, 1133, 1137, 1260, 1272,
1360, 1372, 1470, 1560, 1562, 1570, 1572, 1630,
1760, 1762, 1764, 1766, 1792, 1793, 1794, 1795,
1800, 1801, 1819, 1903, 1905, 1907, 1909), ladite
tête comprenant un élément alimenté électrique-
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ment (75, 575, 675, 775, 875, 1075, 1120, 1875), et
une deuxième partie de contact dudit connecteur
électrique, dans lequel une communication électri-
que entre ladite tête et ledit manche est fournie lors-
que ladite tête vient en prise avec ledit manche, ca-
ractérisé en ce que ladite première partie de con-
tact et/ou ladite deuxième partie de contact dudit
connecteur électrique est constituée de ou inclut une
couche de polymère électriquement conducteur qui
n’est pas conducteur lorsqu’il est au repos, mais est
conducteur lorsqu’il est soumis à une contrainte mé-
canique par l’assemblage de la première partie du
connecteur électrique lors de la mise en prise de la
tête avec la partie de manche.

4. Instrument de soins bucco-dentaires électrique se-
lon la revendication précédente, où ledit instrument
de soins bucco-dentaires est une brosse à dents
électrique.

5. Instrument de soins bucco-dentaires électrique se-
lon l’une des revendications 3 ou 4, dans lequel ledit
manche inclut en outre un col et dans lequel la tête
se connecte audit col.

6. Instrument de soins bucco-dentaires électrique se-
lon l’une des revendications 3 ou 4, dans lequel ladite
tête inclut en outre un col et dans lequel ledit manche
se connecte audit col.

7. Instrument de soins bucco-dentaires électrique se-
lon l’une des revendications précédentes 3 à 6, dans
lequel ledit connecteur électrique comprend une plu-
ralité de contacts détachables électriquement con-
ducteurs.

8. Instrument de soins bucco-dentaires électrique se-
lon l’une des revendications précédentes 3 à 7, com-
prenant en outre un élément d’essuyage (1582,
1588, 1584, 1586, 1600, 1640) pour essuyer la face
connecteur électrique dudit connecteur électrique.

9. Instrument de soins bucco-dentaires électrique se-
lon la revendication précédente, dans lequel ledit
élément d’essuyage (1582, 1588, 1584, 1586, 1600,
1640) est un élément d’essuyage souple mais élas-
tique positionné de telle sorte que lors de la mise en
prise de la tête et du manche, l’élément d’essuyage
passe au-dessus et essuie la face externe du con-
necteur électrique
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