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(57) Abstract

In a dental cleaning device (1) comprising a grip member (2) and at least one elongate
extension member (5) which projects from the grip member (2) in the direction of a
longitudinal axis (4), the free end portion (13) of said extension member carrying a brush
holder (14), from which bristles (10) project in the direction of the pivotal axis (15) and
which is drivable so as to pivot to and-fro along a circularly arcuate path about a pivotal axis
(15) oriented transversely to the longitudinal axis (4), and an interdental brush holder (16),
from which interdental bristles (12) also in the direction of the pivotal axis (15) and which
is coupled to a drive member (69) which is drivable so as to pivot to and fro about a further
pivotal axis (17), the forther pivotal axis (17) also extends transversely to the longitudinal
axis (4) of the extension member (5), and the free ends of the bristles (10) and the interdental
bristles (12) perform a movement whose main component is oriented parallel to a plane which
extends perpendicularly to the pivotal axis (15) of the brush holder (14). '
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ext ensi on nmenber, which brush holder carris bristles projecting therefrom,
transversely to the |l ongitudinal axis, is pivotable about a pivotal
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menber of the drive neans, said drive nenber being 15 pivotable about a
further pivotal axis, and is drivable by the notor via the drive neans for
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l'ongi t udiyalgxiising b HrivhHldP hitakged Un the Bxt4aich ménibér adjacent the free end of the
extension member, which brush holder carries bristles projecting therefrom transversely to
ihe longitudinal axis, is pivotable aboui a pivotal axis which extends transversely to the
loxigitudinal axis and substantially in the direction of the bristles it carries, and is drivable by
the motor via the drive means for reciprocation with respect to the pivotal axis along a
10 circularly arcuate path, and comprising near the brush holder an interdental brush holder
arranged on the extension member adjacent the free end of the extension member, which
interdental brush holder carries interdental bristles projecting therefrom transversely to the
longitudinal axis and disposed adjacent the bristles on the brush holder, which interdental
brush holder is coupled to a drive member of the drive means, said drive member being
15 pivotable about a further pivotal axis,'and is drivable by the motor via the drive means for
reciprocation with respect to the further pivotal axis along a circulaﬂy arcuate path.

The invention further relates to an attachment adapted to be placed onto a
grip member of a dental cleaning device, comprising an elongate extension member which
extends along a longitudinal axis, and comprising a brush holder arranged on the extension

20 member adjacent the free end of the extension member, which brush holder carries bristles
projecting therefrom transversely to the longitudinal axis, is pivotable.'about a pivotal axis
which extends transversely to the longitudinal axis and substantially in the direction of the
bristles it carries, and is drivable for reciprocation with respect to the pivotal axis along a
circularly arcuate path, and comprising near the brush holder an i_ntcrdé_ntal brush holder

25 arranged on the extension member adjacent the free end of the extension member, which
interdental brush holder carries interdental bristles projecting therefrom transversely to the
longitudinal axis and disposed adjacent the bristles on the brush holder, which interdental
brush holder is coupled to a drive member, said drive member being pivotable about a
further pivotal axis, and is drivable for reciprocation with respect to the further pivotal axis
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whi ch extends transversely to the longitudinal axis and substantially in
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g _ Such a device of the type c!eﬁﬁgD iﬁAtgeE 1r§}n- parsalgr%% and such an

5 attachment of the type defined in the second paragraph are known, for example, from the
document DE 43 09 035 Al. The known device is an electric toothbrush, in which the grip
member and the extension member have a substantially straight-line form and in which -
viewed in a direction parallel to the longitudinal axis - the interdental brush holder is
arranged on the extension member adjacent the brush holder in the area of the brush holder

10 side which is remote from the free end of the extension member, and in which the drive
member coupled to the interdental brush holder is formed by a drive shaft, which extends in
the direction of the longitudinal axis, which is disposed in the hollow extension member and
which is fixedly connected to the interdental brush holder, thé interdental brush holder
together with the interdental bristles carried thereby project radially from the drive shaft. The

15 motor of the known toothbrush can reciprocate the drive shaft along a circularly arcuate path,
so that accordingly a reciprocating movement relative to the longitudinal axis along a
circularly arcuate path can be imparted to the interdental bristles. Such a reciprocation of the
interdental bristles about the longitudinal axis along a circularly arcuate path means thatin
operation all the interdental bristles with their free ends are situated in an interdental space

20 only in a neutral reciprocatory center position of the interdental brush holder and the
interdental bristles it carries, whereas in the.re'spective reciprbcmtory end positions of the

. interdental brush holdef and the interdental bristles it carries a substantial number of free
ends of the interdental bristles occupy a position outside an interdentai space and
consequently provide no or only an unsatisfactory contribution to interdental cleaning.

25

It is an object of the invention to mitigate the above problems and to
improve a device of the type defined in the first paragraph and an attachment of the type
defined in the second paragraph in a simple manner and by simple means, in such a way that

30 always a satisfactory and thorough interdental cleaning is possible. In order to achieve this
object in a dental cleaning device of the type defined in the first paragraph, it is proposed in
accordance with the invention that the further pivotal axis about which the drive member is
pivotable also extends transversely to the longitudinal axis of the extension member, and the
free ends of the interdental bristles projecting from the interdental brush holder as well as the
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constantly active during a cleaning operation, thus guaranteeing a very thorough and careful

tooth-cleaning in the interdental spaces.

' In a device in accordance with the invention the further pivotal axis about
which the drive member is pivotable extends at an angle relative to the longitudinal axis of
the extension member, which angle suitably lies in a range between 89° and 60°, but which
may also be slightly smaller than 60°. However, it has proved to be very advantageous if the
further pivotal axis about which the drive member is pivotable extends parallel to the pivotal
axis about which the brush holder is pivotable. This is advantageous for a simple and
compact construction and also for an optimum interdental cleaning.

In a device in accordance with the invention the interdental brush holder
can be movable on the extension member perpendicularly to the direction of the longitudinal
axis and perpendicularly to the two mutually paralle] pivotal axes and can be coupled to the
drive member, which is pivotable about the further pivotal axis, for example by means of a
pin-and-siot coupling. However, it has proved to be very advantageous if the interdental
brush holder and the drive member are constructed as an integral part and the interdental
brush holder can be reciprocated with respect to the further pivotal axis along a circularly
arcuate path. This is very advantageous for a simple construction and a smooth movement of
the interdental brush holder. In this embodiment the interdental brush holder is not
reciprocated exactly linearly, i.c. not exactly in the direction of the interdental spaces, but it
is reciprocated with respect to the further pivotal axis along a circularly arcuate path, the
movement componént transverse to the direction of the interdental spaces being so small that
this hardly affects a proper cleaning of the teeth inside the interdental spaces.

In a device in accordance with the invention the interdental brush holder -
viewed in a direction parallel to the longitudinal axis - can be arranged on the extension
member adjacent the brush holder in the area of the brush holder side which is remote from
the free end of the extension member, as in the case of the toothbrush known from the
document DE 43 09 035 Al. Howevcr, a particularly adva.ntageous variant of the mvennon
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above it has proved to be very advantageous if - viewed parallel to the direction of the

10 longitudinal axis - the further pivotal axis about which the drive member is pivotable is offset
from the pivotal axis about which the brush holder is pivotable, in a direction away from the
free end portion of the extension member. In this way it is achieved that in operation the |

" interdental bristles perform a movement with a very small component transverse to the
longitudinal direction of the interdental spaces.

15 With respect to the drive of the brush holder and the interdental brush
holder of a device in accordance with the invention it has proved to be advantageous if the
drive means which are drivable by the motor comprise a connecting rod which traverses the
extension member, which is now hollow, and whose end which faces the free end of the
extension rﬁembe.r is pivotally connected to the brush holder via a pivotal coupling, and the

20 drive means further comprise a pin-and-siot coupling between the brush holder and the drive
member, via which pin-and-siot coupling the drive member is drivable by the brush holder.
This is advantageous in view of a simple construction of the drive for the brush holder and
the interdental brush holder.

In a device in accordance with the invention as defined above it has

25 proved to be very advantageous if the pin-and-slot coupling comprises a pin which projects

from the drive member parallel to the two pivotal axes, which pin is disposed eccentrically

- relative to the two pivotal axes and'ex_lgages a slot 'formed in the brush holder, which slot
extends as a spiral relative to the pivotal axis about which the brush holder is pivotable. This
makes it very simple to realize different angles of movement or pivoting angles for the brush

30 holder and the interdental brush holder. | |

| In a device in accordance with the invention it has proved to be
particularly advantageous if the extension member and the grip member comprise coupling
means for detachably coupling the extension member to the grip member. In this way it is
achieved that several extension members can be detachably coupled to a grip member of the
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advant age t RLRC
invention that the further pivotal axis about which the drive member is pivotable also extends
5 transversely to the longitudinal axis of the extension member, and the free ends of the
interdental bristles projecting from the interdental brush holder as well as the free ends of the
t bristles projecting from the brush holder perform a movement whose main component is
oriented parallel to a plane which extends perpendicularly to the pivotal axis of the brush
holder. The measures in accordance with the invention have the advantage that in the case of
10 the attachment in accordance with the invention the interdental bristles can be given a ’
reciprocatory movement at least substantially parallel to the longitudinal direction of the
interdental spaces, so that in operation the free ends of the interdental bristles engage an
interdental space throughout the reciprocatory movement of the interdental bristles. Thus,
substantially all the free ends of the interdental bristles are constantly active during a
15 cleaning operation, thereby guaranteeing a very thorough and careful tooth-cleaning in the
interdental spaces.

In an attachment in accordance with the invention the further pivotal axis
about which the drive member is pivotable extends at an angle relative to the longitudinal
axis of the extension member, which angle suitably lies in a range between 89° and 60°, but

20 which inay also be slightly smaller than 60°. However, it has proved to be very
advantageous if the further pivotal axis about which the drive member is pivotable extends
parallel to the pivotal axis about which the brush holder is pivotable. This is advantageous
for a simple and corhpact construction and also for an optimum interdental cleaning.

In the case of an attachment in accordance with the invention the

25 interdental brush holder can be movable on the extension member perpendicularly to the
direction of the longitudinal axis and perpendicularly to the two mutually parallel pivotal axes
and can be coupled to the drive member, which is pivotable about the further pivotal axis,
for example by means of a pin-and-slot coupling. However, it has proved to be very
advantageous if the interdental brush holder and the drive member are constructed as an

30 integral part and the interdental brush holder can be reciprocated along a circularly arcuate
path with respect to the further pivotal axis. This is very advantageous for a simple
construction and a smooth movement of the interdentat br-ush holder. In this embodiment the
interdental brush holder is not reciprocated exactly linearly, i.e. not exactly in the direction
of the interdental spaces, but it is reciprocated with respect to the further pivotal axis along a
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is arranged adjacent the brush holder on the extension member in the area of that side of the

brush holder side which faces the free end portion of the extension member. Thus, the

portion of the extension member adjacent the free end of the extension member and the

bristles carried by the brush holder make it possible that even inside the rearmost interdental

15 spaces the teeth can be cleaned without hindrance and hence very conveniently and

thoroughiy with the interdental bristles.

In a variant of an attachment in accordance with the invention as defined
above it has proved to be very advantageous if - viewed parallel to the direction of the
longitudinal axis - the further pivotal axis about which the drive member is pivotable is offset

20 from the pivotal axis about which the brush holder is pivotable, in a direction away from the
free end portion of the extension member. In this way it is achieved that a movement with a
very small component transverse to the longitudinal direction of the interdental spaces can be
imparted to the interdental bristles.

- With respect to the drive of the brush holder and the interdental brush

25 holder of an attachment in accordance with the invention it has proved to be advantageous if
there has been provided a connecting rod which traverses the extension member, which is
now hollow, and whose end which faces the free end of the extension member is pivotally

" connected to the brush holder via a pivotal coupling, and there has further been provided a |
pin-and-slot coupling between the brush holder and the drive member, via which pin-and-slot

30 coupling the brush holder is drivable. This is advantageous in view of a simple construction |
of the drive for the brush holder and the interdental brush holder.

In an attachment in accordance with the invention as defined above it has
proved to be very advantageous if the pin-and-siot coupling comprises a pin which projects
from the drive member parallel to the two pivotal axes, which pin is disposed eccentrically
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10 in order to replace the attachment.
The above-mentioned as well as further aspects of the invention will

become apparent from the exemplary embodiments described hereinafter and will be
elucidated by means of these exemplary embodiments.

15

The invention will now. be described in more detail with reference to the
drawings, which show four exemplary embodiments to which the invention is not limited.
Figure 1 is a diagrammatic oblique view of a dental-cleaning device,
20 referred to as an electric toothbrush, in a first embodiment of the invention, comprising a
grip member and an attachment in a first embodiment of the invention, shown detached from
the grip member in Figure 1.
Figure 2 diagrammatically shows the dental cleaning device of Figure in
an oblique view from the top right. -
25 Figure 3 is a diagrammatic plan view showing a part of the drive means
of the device of Figures 1 and 2.
~ Figure 4 is a diagrammatic plan view of the attachment of the device of
Figures 1 and 2. '
Figure 5 is an oblique view from the top, showing the attachment of the
30 device of Figures 1 and 2 in a disassembled condition.
" Figure 6 is an oblique view from undemeath, showing the attachment of
the device of Figures 1 and 2 in a disassembled condition.
Figure 7, in the same way as Figure 4, shbws a diagrammatic plan view
of an attachment in accordance with a second embodiment of the invention.
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Figures 1, 2, 3, 4, 5 and 6 relate to a dental cleaning device 1 in

accordance with a first embodiment of the invention, which device 1 takes the form of an
10 electric toothbrush. The device 1 comprises a substantially cylindrical elongate grip member
2 to be held in the hand and at least one attachment 3,

The attachment 3 basically comprises an elongate extension member 5
which extends along a longitudinal axis 4 and projects from the grip member 2 in the
direction of the longitudinal axis 4, which extension member comprises a hollow tubular

15 portion 6, which tapers down away from the gﬁp member 2, a brush-head portion 8, which
is integrally connected to the tubular portion 6 at the end 7 of the tubular portion 6 which is
remote from the grip member 2, as well as a tuft 9 of bristles 10 and a tuft 11 of interdental
bristles 12. The two tufts 9 and 11 are disposed adjacent the free end portion 13 of the
extension member 5. '

20 | To hold the bristles 10 of the tuft 9 the extension member 5 comprises a2

- substantially disc-shaped brush holder 14 adjoining the free end portion 13 of the extension
member 5, on the brush-head portion 8 thereof, from which bristles 10 project transversely
to the longitudinal axis 4, and which is pivotable about a pivotal axis 15, which axis extends
transversely to the longitudinal axis 4 and in the direction of the bristles 10 it carries, and s

25  reciprocatingly drivable with respect to the pivotal axis 15 along a circularly arcuate path.
The drive of the brush holder 14 will be described in more detail hereinafter.

“To hold the interdental bristles 12 of the tuft 11 the extension member 5
also comprises a substantially arcuate or reniform interdental brush holder 16, also adjoining
the free end portion 13 of the extcnsidn member 5, on the brush-head portion 8 thereof and

30 adjacent the brush holder 14, from which brush holder 16 interdental bristles 12 project

 transversely to the longitudinal axis 4 and extend adjacent the bristies 10 on the brush holder
14 and paralle] to the bristles 10 on brush holder 14, and which in the present case is
reciprocatingly drivable about a further pivotal axis 17 along a circularly arcuate path, which
extends parallel to the pivotal axis 15 - i.e. also transversely to the longitudinal axis 4 and in
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and 17 may alternatively be coaxial with one another. However, in the present case - viewed
in a direction paralle} to the longitudinal axis 4 - the further pivotal axis 17, about which the
interdental brush holder 16 is pivotable, is spaced apart from to the pivotal axis 15 of the
free end portion 13 of the extension member 5, about which axis the brush holder 14 is
pivotable. Thus, it is achieved that in operation the interdental bristles 12 perform a
movement with a very small component transverse to the longitudinal direction of the
interdental spaces. _
As regards the attachment 3, it is to be noted that the tubular portion 6 of
this attachment has a groove 19 at the location of the end 18 which faces the grip member 2,
as is apparent from Figures 5 and 6. A recess 20 and a hole 21 disposed diametrically
opposite the recess 20 have been provided at the location of the groove 19. The groove 19
serves to receive a colored identification ring 22 made of an elastic plastic. Different tubular
portions 6 can be coupled to differently colored identification rings 22 so as to obtain easy to
identify attachments 3. The identification ring 22 has an internal positioning rib 23 and an
internal locking rib 24 diametrically opposite the positioning rib 23. The identification ring
22 is split at the location of the locking rib 24, so that the identification ring 22 can be
expanded when it is to be mounted in the groove 19 of the tubular portion 6. Mouﬁti_ng
should be effected in such a manner that the positioning rib 23 engages the recess 20 and the
locking rib 24 extends into the interior of the tubular portion 6 through the hole 21. The
locking rib 24 forms part of coupling means 25 for detachably coupling the extension
member §, i.e. the attachment 3, to the'grip member 2. Further elements of the coupling
means 25 will be described in more detail hereinafter.

The clongate grip member 2 extends in the direction of a further
longitudinal axis 26, relative to which the longitudinal 4 of the extension member 5 of the
attachment 3 is inclined. The grip member 2 comprises a housing 27, which accommodates a




fromthe drive nenber par aI I cE’d votal axis, which pin is disposed
eccentrically t wo plvotal axes and engages a sl ot
formed in the brush hol dﬁ l m extends as a spiral

relative to the pivotal ch the brush hol der is pivotable.

Thi s wosmdde™ it very sinple to realize different angPEHIES$0M6Y enent
or pivoting angles for the brush 30 1lBol der and the interdental brush
hol der. In a device in accordance with the

i nvention imotbnazs,pnlmsedrivosw 29 extends Pamqlia}rtpitbmmzin}diw\a&iat%gﬁdhﬂsgﬁp t he
st on BB il Wi e TRl B B SBMBbI Moy 30 wich S
i's ' mﬁm&dntﬂmhoumgel’bbf ﬁx@apsnmrberrﬁnheos/o&ﬁasmtch desendiptd v
coupled to a e B andrTE&cnvate the power suppf;' to tﬁc motor 28. The activated operating condition
5 can be indicated by means of a hght—emlttmg diode (LED) 32. For the purpose of driving the
motor 28 has been provided with drive means 33, which are situated partly in the grip
member 2 and partly in the attachment 3. The drive means 33 comprise a pinion wheel 34
mounted on the drive shaft 29 of the motor 28 inside the housing 27 of the grip member 2,
the teeth of this pinicn meshing with the teeth of a crown wheel 36 which is rotatably
10 supported on a shaft 35 in the housing 27 of the grip member 2. As is apparent from Figure
3, the crown wheel 36, which is shown only diagrammatically in Figure 3, is connected to
an eccentric cylinder 37, which extends parallel to the shaft 35 of the crown wheel 36 and is
disposed eccentrically relative to the shaft 35 of the crown wheel 36. The free end 38 of the
eccentric cylinder 37 projects into a slot 39 in'a coupling member 40 from which a drive
15 shaft 41 projects. The drive shaft 41 extends in the direction of the longitudinal axis 4 of the
attachment 3 and - as is apparent from Figures 1 and 2 - projects from the interior of the
housing 27 through an opening 42 in the housing 27 of the grip member 2 at the brush-head
As is apparent from Figure 1, the drive shaft 41 traverses a sieeve-like
20 guide member 43, which guides the drive shaft 41 in the direction of the longitudinal axis 4
of the extension member 5. In this way, the drive shaft 41 is always accurét‘ely guided in the
direction of the iongitudinal axis 4 during its reciprocation caused by the eccentric cylinder
37 via the coupling member 40. In Figure 2 the guide member 43 has not been shown
deliberately. . _

- 25 - The guide member 43 is pivotable about a spindle 44 which extends
transversely to the longitudinal axis 4 at the location of the opening 42 in the housing 27 at
the brush-head side. The guide member 43 has an arm 45, which extends parallel to the
longitudinal direction 4 and which carries a laterally projecting pin 46 at its free end. The
pin 46 cooperates with a pressure device, not shown, which via the pin 46 and the arm 45

30 keeps the guide member 43 and, as a consequence, the drive shaft 41 in'a normal cleaning-
pressure position as long as the cleaning pressure exerted on the teeth during cleaning is
within a normal cleaning pressure range, and which via the pin 46 and the arm 45 allows the
guide member 43 and, consequently, the drive shaft 41 to be pivoted about the spindle 44
into an excess cleaning-pressure position if the cleaning preSsure exerted on the tecth during
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active duri R g detachably coupling the extension member 5 or attachment 3 to the grip member 2.
10 These further elements of the coupling means 25 comprise a groove 49, which extends
paraliel to the longitudinal axis 4 in the outer surface of the cylindrical portion 48 of the
guide member 43 from the free end 50 of the portion 48 towards the grip member 2, and a
recess 51, which extends transversely to the groove 49 at the end of the groove 49 at the grip
inember side. When an attachment 3 is placed onto the grip member 2 in the direction of the
15 longitudinal axis 4 the attachment 3 should be brought into such a relative position with
| respect to the grip member 2 that a locking rib 24 inside the tubular portion 6 engages the
groove 49 formed in the outer surface of the cylindrical portion 48 of the guide member 43
* from the free end 50 of the portion 48, after which during the actual placement of the

attachment 3 onto the grip member 2 the locking rib 24 slides in the groove 49 until it
20 reaches the end of the groove 49 at the grip member side. Subsequently, the attachment 3
must be twisted relative to the grip member 2 until the locking rib 24 engages the recess 51,
" as a result of which the attachment 3 is locked against inadvertent removal of the grip
member 2. As can be seen, the coupling means 25 for detachably coupling the attachment 3
to the grip member 2, which comprise the locking rib 24, the groove 49 and the recess 51,
25 form a bayonet-like device, which ensures a paﬁiculaﬂy reliable coupling.

As is apparent from Figures 4, 5 and 6, the drive means 33 further
comprise a connecting rod 52 inside the tubular portion 6 of the attachment 3. The
connecting rod 52 serves for the coupling to the drive shaft 41. For this purpose, the
connecting rod 52 is connected to a coaxial sleeve 54 at the location of its end 53 nearest the

30  grip member 2, into which sleeve the free end S5 of the drive shaft 41 is engageable. At the
| other end 56 of the connecting rod 52, which is situated nearest the free end 13 of the
extension member 5, the connecting rod 52 has been provided with a sleeve 57, which is
engaged by a pin 58, which is integraily connected to the brush holder 14 at the location of
the bottom surface 59 of this holder and which projects perpendicularly from the bottom
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10 As is apparent from Figures 4 and 6, the bearing cylinder 63, which is

connected to the brush holder 14, carries an arm 64, which extends transversely to the
pivotal axis 15 and which has a peripheral surface 65 which extends as a spiral around the
pivotal axis 15 about which the brush holder 14 is pivotable, Moreover, a substantially
wedge-shaped projection 66 projects from the bottom surface 59 of the brush holder 14 in the
15 direction of the pivotal axis 15, which projection also has a peripheral surface 67 which

extends as a spiral around the pivotal axis 15. A cylindrical drive pin 68, which is in parallel
alignment with the pivotal axis 15, is disposed between the two spiral peripheral surfaces 65
and 67. The drive pin 68 projects perpendicularly from a drive member 69 for driving the
interdental brush holder 16, which drive member takes the form of a lever arm and is to be

20 'regarded as part of the drive means 33. The drive pin 68 and the drive member 69 are
integral with one another. |

The spiral peripheral surfaces 65 and 67 of the arm 64 and the projection

66 form a slot 70, which extends as a spiral around the pivotal axis 15 about which the brush
holder 14 is pivotable and which in conjunction with the drive pin 68 forms a pin-slot

25 coupling 71, which is to be regarded as part of the drive means 33 and by means of which
the drive member 69 can be driven by the brush holder 14, which is a particularly simple
construction which in a very simple manner enables different pivoting angles for the brush
‘holder 14 and the interdental brush holder 16 to be obtained.

At its end which is remote from the free end 13 of the extension member

30 5 the drive member 69 has a béaring pin 72 which projects from the drive member 69
parallel to the direction of the bristles 10 and the interdental bristles 12, which bearing pin
engages a bore, not shown, in the brush-head portion 8 of the attachment 3. The bearing pin
72 defines a pivotal axis for the drive member 69 and in the present case corresponds to the

~ pivotal axis 17 about which the interdental brush holder 16 is pivotable. The drive member
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The interdental brush holder 16 is coupled to the drive member 69 of the
5 drive means 33, which drive member is pivotabie about the pivotal axis 17, coupling being
effected in such a manner in the present case that the interdental brush holder 16 and the
drive member 69 are interconnected by a connecting member 74 to form one integral part.
This is very advantageous in view of a simple construction. As a result of the integral
construction it is achieved that the interdental brush holder 16 can be reciprocated with

10 respect to the further pivotal axis 17 along a circularly arcuate path and can be driven
reciprocatingly with respect to the further pivotal axis 17 along a circularly arcuate path by
the motor 28 via the drive means 33. This is particularly advantageous for a smooth
movement of the interdental brush holder 16.

. It is to be noted that, starting from the situation shown in Figure 4, in

15 which both the brush holder 14 and the interdental brush holder 16 occupy a central pivotal
position, the brush holder 14 is pivotable from its central pivotal position into a respective
reversing position through approximately 30° in opposite pivoting directions and the
interdental brush holder 16 is pivotable from its central pivotal position into a respective
reversing position through, for example, approximately 5° in opposite pivoting directions.

20 In the dental cleaning device 1 described above the further pivotal axis 17,
about which the drive member 69 is pivotable and about which at the same time the
interdental brush holder 16 is pivotable, extends parallel to the pivotal axis 15, about which
the brush holder 14 is pivotable, and the free ends of the interdental brisiles 12 which project
from the interdental brush holder 16 as well as the free ends of the bristles 10 which project

25 from the brush holder 14 perform a movement whose main component is parallel to a plane
which extends perpendicularly to the two mutually parallel pivotal axes 15 and 17. In this
way it is achieved that not only the bristles 10 projecting from the brush holder 14 perform a
movement which is advantageous for cleaning large tooth areas but that, in addition, a |
reciprocating movement which is at least substantially parallel to the longitudinal direction of

30 the interdental spaces can be imparted to the interdental bristles 12, so that during operation
of the described device the free ends of the interdental bristies 12 engage an interdental space
throughout the reciprocatory movement of the interdental bristles 12, As a result, all the free
ends of the interdental bristles 12 are constantly active during a cleaning operation, thus
guaranteeing a very thorough and careful tooth-clwnng in the interdental spaces

l‘vn&
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10 particularly convenient and thorough cleaning of the teeth within all, even the rearmost,
interdental areas is guaranteed.

Finally, it is to be noted that by the provision of the coupling means 25
for detachably coupling the extension member S to the grip member 2 it is simply possible to
. couple at option one of a plurality of attachments 3 to the grip member 2.

15 The attachment 3 shown in Figure 7, which corresponds to a second
embodiment of the invention, is of a construction similar to that of the attachment 3 shown in
Figures 1, 2, 3, 4, 5 and 6 but a constructional difference is that in the case of the
attachment 3 shown in Figure 7 the drive member 69 is integrally connected not only to an
interdental brush holder 16 having a tuft 11 of interdental bristles 12, but also to an

20 additional second interdental brush holder 75, which - viewed parallel to the direction of the
‘longitudinal axis 4 - is arranged in on the extension member 5 adjacent the brush holder 14
in the area of that side of the brush holder 14 which is remote from the free end 13 of the
extension member 5. The second interdental brush holder 75 carries a second tuft 76 of
interdental bristles 77 which extend parallel to the bristlés 10 of the brush holder 14 and

25 paraliel to the interdental bristles 12 _of an interdental brush holder 16. In comparison with
the attachment 3 shown in Figuares 1, 2, 3, 4, 5 and 6 the further pivotal axis 17 in the
attachment 3 shown in Figure 7 is situated closer to the pivotal axis 15.

Using the attachment 3 shown in Figure 7 has the advantage that the
interdental bristles 12 and 77 of the two tufts 11 and 76 perform oppositely directed

30 reciprocaﬁng movements along circularly arcuate paths, thereby enabling a thorough and
careful cleaning of teeth in the area of two interdental spaces at the same time.

The attachment 3 shown in Figure 8, which corresponds to a third
embodiment of the invention, is of a construction similar to that of the attachmeht 3 shown in
Figui‘es 1, 2, 3, 4, 5 and 6, just as the attachment shown in Figure 7, but differs as regards
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10 By means of the connecting rod 52 the brush holder 14 is drivable for

reciprocation with respect to the pivotal axis 15 along a circularly arcuate path, and the brush
holder 14 can drive the drive member 69 via the pin-siot coupling 71 for reciprocation about
the further pivotal axis 17, so that by means of the slot 81 and the pin 80 the interdental
brush holder 16 is drivable to perform a rectilinear reciprocatory movement in the guide

15 groove 78 parallel to the direction of the double arrow 79.

Using an attachment 3 as shown in Figure 8 yields the advantage that the
interdental bristles 12 projecting from the interdental brush holder 16 can perform a
rectilinear actuating movement which is oriented exactly in the longitudinal direction of the
interdental spaces, which is particularly favorable for the thorough and proper cleaning of the

20 teeth areas bounding the interdental spaces.

Figure 9 is a highly diagrammatic oblique view showing a relevant part of
an attachment 3 in accordance with a fourth embodiment of the invention. The construction
of this attachment is similar to the construction of the attachment in accordance with the first
embodiment described above but an essential difference between the attachment 3 shown in

25 Figure 9 and the attachments 3 described hereinbefore is that in the attachment 3 shown in
Figure 9 the further pivotal axis 17, about which the drive member 69 is pivotable, though it
-extends also transversely to the longitudinal axis 4 of the extension member not shown, does
not extend parallel to the pivotal axis 15 of the brush holder 14 but at an angle Srelative to
this pivotal axis 15. For the attachment 3 shown in Figure 9 the angle 8 is approximately

30 10°. However, the angle 8 can alternatively lie in a range between 1° and 9° and also in a
range between 11° and 30° or 40°. It is to be noted that despite the angle 8 between the
further pivotal axis 17 and the pivotal axis 15 the free ends of the interdental bristles 12
which project from the interdental brush holder 16 as well as the free ends of the bristles 10
which project from the brush holder 14 perform a movement whose main component is |
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extends as a spiral rela ot al axis about which the brush
hol der is pivotable. Thi s it very sinple to realize
ng angles for the br “Spcrfmmoufss

di fferent angl es of nove
hol der and t ¥ % ¥Pdental brush hol der y
attachnment in accordance with the |nvent|8n It has proved to be

Por the - pelfe 15 e RS L xS RS G UE, e Remfig Bp s 1y B “{%9" g
devi ce. | nhdlférSi 4y thel presenticdse cthe dree ends of the iherderasl tatsties I2veretalsonsubject to a
of o dont a¥eoenBaneEPRNEY: Vhich SXERISRIRLD B CHERRE ot e AvPoh B oo e
detached t Qg5 hhPBmponent is solshal? il fdlation tb &8k 3fdn E&ﬂp@{ehﬁﬁthliﬁ secondary
5 component is substantially negligible, for which reason this secondary component has
| substantially no adverse effect on the interdental cleaning process.

The invention is not limited to the four exemplary embodiments described
hereinbefore, but can also be utilized in other variants. For example, the grip member may
have another shape, i.e. instead of an elongate cylindrical shape, where the longitudinal axis

10 of the grip member is inclined relative to the longitudinal axis of the extension member or is

coaxial, it is possible to use, for example, a cuboid block shape. Moreover, the drive means

for driving the brush holder and the at least one interdental brush holder can be of an

entirely different construction. It is also possible to 'use a construction in which a tuft of

interdental bristles is essentially situated within the tuft of bristles provided for cleaning large
15 tooth areas. A device in accordance with the invention may also form part of an oral-care

system which in addition comprises a dental-jet device.
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10 The aﬂm wel | as further aspects of the
i nvention w | bec mimn “H: "ﬂﬁ‘ the exenpl ary enbodi nents

descri bed hereinafter and w k| e s *e uci dated by neans of these
exenpl ary enbodi nent s. RiBdsioy@nt i on
wi Il now be dS¥ePTHE® in nore deta|I with eference to the o680 '
drawi ngs, whi ch show four exenplary enbodi frents to whith—the—+rvention is

not limted. Figure 1 is a |agram’rat|c obl i que -
view of a dm cl eani ng devi ce, referred t a@Be@mepuaeed

toot hbrush, in a first embodi ment of the invention,

grip rrenber and an attachnent in a first enbodi nent of I shown

detached from the grip nmenber in Figure 1.
Figure 2 diagrammatically shows the dental cleaning device of F| gure in
an oblique view fromthe top right.

1. - A dental cleaning device (1) comprising a grip member (2) to be held ina
hand, which grip member accommoxdates a motor (28) for driving drive means (33), and
comprising an elongate extension member (5) which extends along a longitudinal axis (4) and
projects from the grip member (2) in the direction of the longitudinal axis (4), and

5 comprising a brush holder (14) émnged“on the extension member (5) adjacent the free end
(13) of the extension member (5), which brush holder carries bristles (10) projecting
therefrom transversely to the longitudinal axis (4), is pivotable about a pivotal axis (15)
which extends transversely to the longitudinal axis (4) and substantially in the direction of the
bristles (10) it carries, and is drivable by the motor (28) via the drive means (33) for

10 reciprocation with respect to the pivotal axis (15) along a circularly arcuate path, and
comprising near the brush holder (14) an interdental brush holder (16) arranged on the
extension member (5) adjacent the free end (7) of the extension member (5), which
interdental brush holder carries interdental bnstles (12) projecting therefrom transversely to
the iongxtudmal axis (4) and disposed adjacent the bristles (10) on the brush holder (14),

15 which interdental brush holder is coupled to a drive member (69) of the drive means (33),
said drive member being pivotable about a furthe;f pivotal axis (17), and is drivable by the
motor (28) via the drive means (33) for reciprocation with respect to the further pivotal axis
(17) along a circularly arcuate path, characterized in that the further pivotal axis (17) about
which the drive member (69) is pivotable also extends transversely to the longitudinal axis

20  (4) of the extension member (5), and the free ends of the interdental bristles (12) projecting
from the interdental brush holder (16) as well as the free ends of 'the bristles (10) projecting
from _the brush holder (14) perform a movement whose main component is oriented paratlel
to a plane which extends perpendicularly to the pivotal axis (15) of the brush holder (14).

2, A device (1) as claimed in Claim 1, characterized in that the further

25 pivotal axis (17) about which the drive member (69) is pivotable extends parallel to the
pivotal axis (15) about which the brush holder (14) is pivotable. '

3. g A device (1) as claimed in Claim 1 or 2, characterized in that the
interdental brush holder (16) and the drive member (69) are constructed as an integral part
and the interdental brush holder (16) can be reciprocated with respect to the further pivotal




Figure 3 is a di agramgr. m Wi NQTids §18ét Hah i ve means
25 of the device of Fi ! Hﬂmn”ﬂmﬁm et R Figure 4 is
a diagrammatic plan view of tHe 4t t &chhent of gM!U'HH"ﬂ mﬁ

bI | ue Vi ew

Figures 1 and 2.

fromthe topwaHHRAMMg the attachment of the devi ce ofr

and 2 in a disassenbled condition. 3018 Fi gure 6 |s an
obl i que vi ew from underneath, show ng the attachment 9 t he devi ce
of Fi gures axiss(dd) donma&umlsréxa@m@a igwresi b )-

Figure 7, iy the same VY g8 Elaﬂnedsxﬁ%?oﬂegf@lgr(ﬁﬁﬁﬁtl'@? cNara¥iefived in

of an attac inent in accor ance vmt a second enbodi ment of the invention.

Fi gure 8, ithatt-rwieweshparalie} totherdirgotionsof/the nngiudingl awis (4) dthedntardental brushan
PHO 95. 510 holder (16) is arranged adjacent the brush holder (14) on the extension member in the area of
5  that side of the brush holder (14) side which faces the free end portion (7) of the extension
member (5) (Figures 1, 2, 4, 5, 6; 7; 8).
5. A device (1) as claimed in Claim 4, characterized in that - viewed parallel
to the direction of the longitudinal axis (4) - the further pivotal axis (17) about which the:
drive member (69) is pivotable is offset from the pivotal axis (15) about which the brush

10 holder (14) is pivotable, in a direction away from the free end portion (7) of the extension
member (5) (Figures 1, 2, 4, 5, 6; 7; 8).

6. A device (1) as claimed in any one of the preceding Claims, characterized
in that the drive means (33) which are drivable by the motor (28) comprise a connecting rod
(52) which traverses the extension member (5), which is now hollow, and whose end (56)

15 which faces the free end (7) of the extension member (5) is pivotally connected to the brush
holder (14) via a pivotal coupling (60), and the drive means (33) further comprise a pin-and-
slot coupling (71) between the brush holder (14) and the drive member (69), via which pin-
and-slot coupling (71) the drive member (69) is drivable by the brush holder (14)'(Figures 4,
5,6, 7; 8).

20 7. A device (1) as claimed in Claim 6, characterized in that the pin-and-slot
coupling (71) comprises a pin (68) which projects from the drive member (69) parallel to the
two pivotal axes (15, 17), which pin is disposed eccentrically relative to the two pivotal axes
(15, 17) and engages a slot (70) formed in the brush holder (14), which slot extends as a
spiral relative to the pivotal axis (15) about which the brush holder (14) is pivotable (Figures

25 4,5,6;7 8). _

8. A device (1) as claimed in any one of the preceding Claims, characterized
in that the extension member (5) and the grip member (2) comprise coupling means (25) for
de!achébly coupling the extension member (5) to the grip member (2) (Figures 1, 5, 6).

9. An attachment (3) adapted to be placed onto a grip member (2) of dental

30 cleaning device (1), comprising an elongate extension member (5) which extends along a
longitudinal axis (4), and comprising a brush holder (14) arranged on the extension member
(5) adjacent the free end (7) of the extension member (5), which brush holder carries bristles
(10) projecting therefrom transversely to the longitudinal axis (4), is pivotable about a pivotal
axis (15) which extends transversely to the longitudinal axis (4) and substantially in the




8 _ ~ view of an. at dancmis\ShéehHA BedniReplaedbodi nent  of
the invention. ﬂ “"rmi m[ Fi gu ramnat ic
obl i que vi ew showi ng a br cho . brush

hol der of an attachment in accordance W|th afo qug,bﬁ
i nvention. ~ WO%2407 Fi gur es 1 2, 3, 4, 5 and 6
relate to a dental cleaning device 1 in accordance vmth a first

enbodi nent the i

electric togf"ﬁ‘iﬂ"&s‘?fr&/erﬁ %@6}%1%@‘30@%%&%“‘}3@3&3 st ﬁt | af'l wéﬂ’h i ndrtltc:’atlhe

:It gngﬁt e ?r ?Wowmr(ﬁ) alongl®circuldrly aveudnepath,i andtdomprising naar atbmséam 5 i)
achmen

comprises adndnteiaakbrsh Bolderf16)arAsERd gn the SxtéhbioR TR (5) AfidkArthé free end
(7) of the extension member (5), which interdental brush holder carries interdental bristies

5 (12) projecting therefrom transversely to the longitudinal axis (4) and disposed adjacent the
bristles (10) on the brush holder (14), which interdental brush holder is coupled to a drive
member (69), said drive member being pivotable about a further pivotal axis (17), and is
drivable for reciprocation with respect to the further pivotal axis (17) along a circularly
arcuate path, characterized in that the further pivotal axis (17) about which the drive member

10 (17) is pivotable also extends transversely to the longitudinal axis (4) of the extension
member (5), and the free ends of the interdental bristles (12) projecting from the interdental
brush holder (16) as well as the free ends of the bristles (10) projecting from the brush
holder (14) perform a movement whose main component is oriented parallel to a plane which
extends perpendicularly to the pivotal axis (15) of the brush holder (14).

15 10. An attachment (3) as claimed in Claim 9, characterized in that the further
pivotal axis (17) about which the drive member is pivotable extends parallel to the pivotal
axis (15) about which the brush holder 914) is pivotable (Figures 1, 2, 4, 5, 6; 7; 8).

11, An attachment (3) as claimed in Claim 9 or 10, characterized in that the
interdental brush holder (16) and the drive member (69) are constructed as an integral part

20 and the interdental brush holder (16) can be reciprocated along a circularly arcuate path with
respect to the further pivotal axis (17) (Figures 1, 2, 4, 5, 6; 7).

12. An attachment (3) as claimed in any one of the Claims 9 to 11,
characterized in that - viewed parallel to the direction of the longitudinal axis (4) - the
interdental brush holder (16) is arranged adjacent the brush holder (14) on the extension

25 member (15) in the area of that side of the brush holder (14) which faces the free end portion
(7) of the extension member (15) (Figures 1, 2, 4, 5, 6; 7; 8).

13. An attachment (3) as claimed in Claim 12, characterized in that - viewed
parallel to the direction of the longitudinal axis (4) - the further pivotal axis (17) about which
the drive member (69) is pivotable is offset from the pivotal axis about (15) which the brush

30 holder (14) is pivotable, in a direction away from the free end portion (7) of the extension
member (5) (Figures 1, 2, 4, 5, 6; 7; 8).

14, An attachment (3) as claimed in any one of the Claims 9 to 13,
characterized in that there has been provided a connecting rod (52) which traverses the
extension member (5), which is now hollow, and whose end (56) which faces the free end
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whi ch extends al ong a I and projects fromthe grip nmenber
2 in the di rectjﬂ l " Iﬁﬁrﬂa udi nal axis 4, which extension
L

menber conprises a holl portion 6, which tapers down
away fromthe grip nenber 2, a brush head portion 8, which IS
integral |y cowowsedesd to the tubular portion 6 at the end 7 o?c'f%ﬁ’?’dfﬂﬂ ar
portion 6 which is " remote fromtde grip rrenber 2, as well as a
tuft 9 of bristles 10 and a tuft 11 of interdenta bristles, 12

The two t umsf%mmnamnwi@bgwqd}ya@@n@cm th¢ brush hgldg (1) ¥is 2 pivaRal ¢ he

Che-taf ¢ ooRiMbi (0,27 there g forther beco provided g pin-4R45361 Euplfy (1) B 2 ©F

S1 0N I Ses stanti al Iy
di"sc- shapebrust olde(14}land fhc dmlpanemlng (6%)¢ viarwehiclke pig-andrsiot saupligshe drive
ext ensi on

on th u I el 8 hereof, from
whi ch bri sﬂ‘@“l@b”?@ﬁfﬁqyaﬁ§9$h§°@“ ?ﬁ)?ﬁxgure??otsf 7 8):1gi tudinal axis
4, and wh Fb i's pivot abAﬁ‘aﬂﬂﬁhﬂienﬁ(:i)h!@laﬂhedamlGlaih514y\éhaﬂkcteﬁ>ze¢uemhemd$m-
transversely to the |ongitudinal axis a’?&b t he direction of th(\g?
bristles md—slorctaquw%(ﬁ ) Gempxises a pin (68)W Pfﬁwﬁt-faff?'ﬂé‘w membes @) 1
respect tOM &L ﬂ¥+t§l gimg awmuig lerahs;soéaceeasn&.daﬁy Relative to B
e br er S

The drive be deéscribed in nore detail
her ei naf t etwo pivotal axes (15, 17) and engages a slot (7 forsned in e brush: helden €I#),yyhich slet

supet ant | apHgads b S ERCRER of e TR o (13, oo which, B0 LR REIaBE raf s
adJ Oi niyy pivotable (Figures 4, 5, 6; 7; 8)
16. An attachment (3) as claimed in any one of the Claims 9 to 15,
characterized in that the extension member (5) comprises coupling means (25) for the
detachable coupling to a grip member (2) of a dental cleaning device.
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the free end portion 13 of the extension nenber 5, on the brush-head
portion 8 thereof and . adj acent the brush holder 14, from which
* brush holder 16 interdental bristles 12 project - 30 transversely to
the longitudinal axis 4 and extend adjacent the bristles 10 qﬁ%@ﬂ%?a@ﬁfh
hol der w0 97240nd parallel to the bristles 10 on brush , and
which in the present case is reci procatingly drivable about a
further pivotal axis 17 along a circularlf grcuate pat h, which
extends parallel to the pivotal axis 15 - 1 e. also transvegsely to_the
| ongi tudinal axis 4 and in the direction of the L & 1 Gy Of
the brush holder 14 and in the direction of the interdentg ‘
9 .




bristles 12 of the interdental brush holder 16. The drive of the

i nterdental brush hol der 16 w |l be described in nore detali

her ei nafter. In the present case - viewed
parallel to the direction of |ongitudinal axis 4 - 4.{3@396/01463

i nterdental bwWR#734819%er 16 adjoi ns the extension nenber 5

t he 5 side of the brush holder 14 situated nearer the free end
portion 13 of the extension nmenber 5. Moreover, the pivotal axis
15, about which the brysh hol der 14 is pidb3abie, and the furt her

pivotal axis 17}
are spaced :
because the two NS
alternatively b& ’/)’
vi ewed 10 a
further pivotal
16 is pivotable, is spac
free end portion 13 of t
hol der 14 is pb

S .ch the interdental brush holder 16 is pivotable,
y one anot her. However, this is not essential
aral l el axes 15 and 17 may
Wi th one another. However, in the present case -
tion paral Ii to the longitudinal axis 4 - the
out mhlc he : i nterdental brush hol der
qpart fromto the pivotal axis 15 of the
tenS|on menber 5, about which axis the brush
~ Thus, it is-achieved fhat in operation
the interdental bristles™ orma nmovengmt with a very snal
conponent transverse to teh g\t udi nal direction off the 15
i nterdental spaces. - As regards the attachnment
3, it is to be noted that tHE tﬁbu ar portlon 6 of



this attachnment has a groove 19 at the location of the end 18 which faces
the grip nenber 2, as is apparent fromFigures 5 and 6. A recess
20 and a hol e 21 di sposed dianetrically opposite the recess 20
have been provided at the | ocation of the groove 19. The gr ooy, ;h%amnms 20
serves to receWOdT0Ed| ored identification ring 22 nade of an élastic
plastic. D fferent tubular portions 6 can be coupled to
differently col ored identification_ringséi7 SO0 as to obtain easy to
identify attachments 3. The identificati ging'22 has an interna

positioning rib 23 and an internal locking rib 24 dianetrically
opposite the positioning rib 23. The identification ring 22 is
split at the location of the locking rib 24, so that the identifs

ring 22 can be 25 expanded when it is to be nnuntég

of the tubular portion 6. Munting shoul d be €

the hole 21. The _ l ocking rib 24 fornms part of
for detachably coupling the extension menber [
attachnent 3, to the grip nenber 2. Further elenents of _Co
30 means 25 will be described in nomg detail hereinaffer.,/

The el ongate grip nenber 2 extends Mr the direction gpf a,4urt er
| ongi tudi nal axis 26, relative to whi\ch the |ongitudinalf 4 of the extension
menber 5 of the /




attachnment 3 is inclined. The grip nmenber 2 cohprises a housing 27, which

accommodates a not or 28, whose drive shaft 29 extends parallel to
the longitudinal axis 26 of the grip PHO 95. 510
10 menber 2. The notor 28 can be powered froma re
battery 30 whiWR 9734039 5o accommodat ed in the housi ngeg; o?pﬁe
grip nenber 2, an on/off switch 31 serving to activate and
deactivate the power supply to the nDtornég. The activated operating
condi tion can be indicated by é% of alight-emtting diode
(LED) 32. For the purpose of driving the 5 notor 28 has been provided
with drive neans 33, which are situated tly in the grip menber
2 and partly in the attachment 3. The di ans 33 conprise a pinion
wheel 34 : ] 5
' 74,
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mounted on the drive shaft 29 of the notor 28 inside the housing 27 of the
grip nenber 2, the teeth of this pinion nmeshing with the teeth of
a crown wheel 36 which is rotatably supported on a shaft 35 in

t he housing 27 of the grip nmenber 2. As is apparent fron1F|gure 4&? 3,
t he crown wheavo 8B40Mhi ch i s shown only diagrammatically in

connected to an eccentric cylinder 37, which extends parallel to
the shaft 35 of the crown wheel 36 and i di sposed eccentrically
relative to the shaft 35 of the crown thiIQBG.'The free end 38 of the
eccentric cylinder 37 projects into a slot 39 i-n a coupling nmenber 40 from
which a drive _ shaf12 41 projecgﬁ. The drive shaft 41 extends in
the direction of the qu |tqun SP%) of the 15 attachment 3 and -

~as is apparent from Fi gqf e.’ QS Hrojects fromthe interior of the
housing 27 through an ope ,1'//53\ :
fu 4

‘ ngahousi ng 27 of the grip nenber 2 at
t he brush-head ; /4 ‘\.7 S As i s apparent
fromFigure 1, the or ov .~/ eS a sl eeve-like gui de

W%
mermber 43, which gui ?;A‘ \{

li/ 41 in the direction of the
|.ongi tudi nal axis 4 \ 4 t psion nmenber 53 In this way, the

drive shaft 41 is al fw »*; gd8d in the di rection of
t he | ongi t udi nal aX|§7 \: q? 1508 eC|procat|on used by the eccentric
cyl i nder 3 sg‘& % ng nember 40.”In Figure 2 the guide

nmenber 43 has not



del i berately. The gui de nenber 43 is pivotable

about a spindle 44 which extends 25 transversely to the | ongitudinal
axis 4 at the location of the opening 42 in the housing 27 at t he
brush-head side. The gui de nenber 43 has an arm 45, which extend | el
to the wO 91/BTp t udi nal direction 4 and which carries apﬂ;{[sn@?@{%
projecting pin 46 at its free end. The pin 46 cooperates with a
pressure device, not shown, which via th z'n.46 and the arm 45

keeps the guide nenber 43 and, as a consgs nce, the drive shaft 41 in a
nor mal cl eani ng- 30 pressure position as |long as the cl eaning
pressure exerted on the teeth during cleaning is : within a nornal

cl eani ng pressure range, and which via the pin 46 and the arm 45 allows the
~gui de menber 43 and, consequent|ylN thelddrive shaft 41 to be pivoted about
the spindle 44 S ng- pressure position if the
: cl eani ng exceeds

FI1G.6



PHO 95. 510 It is to.be noted that a rubber
seal, not shown in Figures 1 and 2, has been provi ded between the
housi ng 27 of the grip nmenber 2 and the gui de nenber 43, whi ch
seal is connected at one side to the housing 27 by noul ding-on at the

| ocati on of thwo 9724079 opening 42 at the brush-head side an8CTABI6O3y

snapped into a groove 47 in the guide 5 nmenber 43 by an annul ar end
portion at the other side. _ The cylindrical
portion 48 of the guide nmenber 43 which pV&ans from t he seal
not shown, conprises the above-nentioned further elements of the coupling
neans 25 for detachably coupliﬂg‘ﬂw~'eztension menber 5 or
attachment 3 to the grip nenber 2. N\ H¥eae further elenents of the

coupling means 25 conprise a groove 491
the tongitudinal axis 4 in the outerS&3{

of the gui de nenber 43 from7@My

towards the grip nenber 2, and a st /
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recess 51, which extends transversely to the groove 49 at the end of the

groove 49 at the grip menber side. Wen an attachnent 3 is placed
onto the grip nenber 2 in the direction of the | ongi tudi nal axis 4
the attachnent 3 should be brought into such a relative positiaon mﬁéh

15 respect towobmzgri p nenber 2 that a locking rib 24 insi dePEHEBOKE ar
portion 6 engages the groove 49 fornmed in the outer surface of the
cylindrical portion 48 of the gui de nenbe if fromthe free end 50
of the portion 48, after which during theGJ ual pl acenent of the

attachnment 3 onto the grip nenber 2 the Iockin]g'0 ib 24 slides in the groove
49 until it reaches the end ) e 49 at the grip nenber
-side. Subsequently, the attachment 3 N £Z St be twi d relative to
the grip nmenber 2 until the |ocking riS2RENT ess 51,

as a-result of which the attachnenk~34j® PBdkiii agai nst inadvertent renova
of the grip menmber 2. As Cop DEET oupl i ng neans 25 for

det achabl y coupling the attachnment/93- grip nmenber 2, which.
conprise the locking rib 24, the 9 ecess 51, - form
a bayonet-I|ike device, which ens g reliable coupling.

25 As is appagshl ppeg7 4, 5 and 6, the drive
means 33 further conpri §8” 8658\ Z~@0d 52 inside the tubular
portion 6 of the attachnent 3. e ~F
the coupling to the drive shaft 41. Fog}
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connecting rod 52 is connected to a coaxial sleeve 54 at the |ocation of
its end 53 nearest the grip nenber 2, into which sleeve the free
end 55 of the drive shaft 41 is engageable. At the 30 other end 56 of
t he connecting rod 52, which is situated nearest the free en%#ﬁngg‘m{ﬁe

ext ensi on nmenw97B40M®he connecting rod 52 has been provided W a sleeve
57, which is engaged by a pin 58, which is integrally connected to
t he brush hol der 14 at the |ocation of t he bottom surface 59 of
this hol der and whi ch projects perpendi cuga(rgy fromthe bottom

surface 59. The sleeve 57 and the pin 58 forma pivotal coupling 60 between
t he connecti ng PHO 95. 510

212 _ rod 52 and the brush holder 14. By neans of this pivotal
coupling 60 the brush hol der 14 '
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Referring to Figures 4, 5 and 6,
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t he extenS|on and en
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extensxon member, which brush holder carries bristles projecting therefrom transversely to
the longitudinal axis, is pivotable about a pivotal axis which extends transversely to the
longitudinal axis and substantially in the direction of the bristles it carries, and is drivable by
the motor via the drive means for reciprocation with respect to the pivotal axis along a
circularly arcuate path, and comprising near the brush holder an interdental brush holder
arranged on the extension member.adjacent the free end of the extension member, which
interdental brush holder carries interdental bristles projecting therefrom transversely to the
longitudinal axis and disposed adjacent the bristles on the brush holder, which interdental
brush holder is coupled to a drive member of the drive means, said drive member being
pivotable about a further pivotal axis, and is drivable by the motor via the drive means for
reciprocation with respect to the further pivotal axis along a circularly arcuate path.

The invention further relates to an attachment adapted to be placed onto a
grip member of a dental cleaning device, comprising an elongate extension member which
extends along a longitudinal axis, and comprising a brush holder arranged on the extension
member adjacent the free end of the extension member, which brush holder carries bristles
projecting théfefrom transversely to the longitudinal axis, is pivotable about a pivotal axis
which extends transversely to the longitudinal axis and substantially in the direction of the
bristles it carries, and is drivable for reciprocation with respect to the pivotal axis along a
circularly arcuate path, and comprisihg near the brush holder an interdental brush holder
arranged on the extension member adjacent the free end of the extension member, which
interdental brush holder carries interdental bristles projecting therefrom transversely to the
longitudinal axis and disposed adjacent the bristles on the brush holder, which interdental
brush holder is coupled to a drive member, said drive member being pivotable about a

further pivotal axis, and is drivable for reciprocation with respect to the further pivotal axis
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brush ol dgde Jvﬁwhsis ReMBteAf?bif. thd e dntl \of theeilensmn member, and in Wthh the dnve
member coupled to the interdental brush holder is formed by a drive shaft, which extends in
the direction of the longitudinal axis, which is disposed in the hollow extension member and
which is fixedly connected to the interdental brush holder, the interdental brush holder
together with the interdental bristles carried thereby project radially from the drive shaft. The
15 motor of the known toothbrush can reciprocate the drive shaft along a circularly arcuate path,
so that accordingly a reciprocating movement relative to the longitudinal axis along a
circularly arcuate path can be imparted to the interdental bristles. Such a reciprocation of the
interdental bristles about the longitudinal axis along a circularly arcuate path means that in
operation all the interdental bristles with their free ends are situated in an interdental space
20 only in a neutral reciprocatory center position of the interdental brush holder and the
interdental bristles it carries, whereas in the respective reciprocatory end positions of the
interdental brﬁsh holder and the interdental bristles it carries a substantial number of free
ends of the interdental bristles occupy a position outside an interdental space and
consequently provide no or only an unsatisfactory contribution to interdental cleaning.
25

It is an object of the invention to mitigate the above problems and to
improve a device of the type defined in the first paragraph and an attachment of the type
defined in the second paragraph in a simple manner and by simple means, in such a way that

30 always a satisfactory and thorough interdental cleaning is possible. In order to achieve this
object in a dental cleaning device of the type defined in the first paragraph, it is proposed in
accordance with the invention that the further pivotal axis about which the drive member is

. pivofabie also extends transversely to the longitudinal axis of the extension member, and the

“free ends of the interdental bristles projecting from the interdental brush holder as well as the
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This is very agvant ageous In“view of "a sinple construction. As a'result of
t he i nt$grthé longitudinal direction of the interdental spaces, so that in operation the free ends of the
interdental bristles engage an interdental space throughout the reciprocatory movement of the

interdental bristles. As a result, substantially all the free ends of the interdental bristles are

constantly active during a cleaning operation, thus guaranteeing a very thorough and careful
tooth-cleaning in the interdental spaces. _

10 In a device in accordance with the invention the further pivotal axis about
which the drive member is pivotable extends at an angle relative to the longitudinal axis of
the extension member, which angle suitably lies in a range between 89° .and 60°, but which
may also be slightly smaller than 60°. However, it has proved to be very advantageous if the
further pivotal axis about which the drive member is pivotable extends parallel to the pivotal

15 axis about which the brush holder is pivotable. This is advantageous for a simple and
compact construction and also for an optimum interdental cleaning.

In a device in accordance with the invention the interdental brush holder
can be movable on the extension member perpendicularly to the direction of the 1ongitudinal

axis and perpendicularly to the pivotal axis and can be coupled to the drive member, which

20 is pivotable about the further pivotal axis, for example by means of a pin-and-slot coupling.
However, it has proved to be very advantageous if the interdental brush holder and the drive
member are constructed as an integral part and the interdental brush holder can be
reciprocated with respect to the further pivbtal axis along a circularly arcuate path. This is
very advantageous for a simple construction and a smooth movement of the interdental brush

25 holder. In this embodiment the interdental brush holder is not reciprocated exactly linearly,
i.e. not exacfly in the direction of the interdental spaces, but it is reciprocated with respect to
the further pivotal axis along a circularly arcuate path, the movement component transverse
to the direction of the interdental spaces being so small that this hardly affects a proper
cleaning of the teeth inside the interdental spaces.

30 In a device in accordémce with the invention the interdental brush holder -
viewed in a direction parallel to the longitudinal axis - can be arranged on the extension
member adjacent the brush holder in the area of the brush holder side which is remote from
the free end of the extension member, as in the case of the toothbrush known from the

document DE 43 09 035 Al. However, a particularly advantageous variant of the invention



reci procated with . respect to the further—pirvotak- @Wgﬂﬁgfg
circularly arcuate path and can be driven 4 10 -geclprec-ati ngly v4.06.1997
rﬁspect'to the further pivotal axis 17 along A ¢i Fcul arly arcuate pat h by

t he not or Wﬁ’%?ﬁa Te eo for
a snoot h lg%hwa&ehga%/g{ng‘\éf rll%eglr?éc)izl?]% gu br“ﬁgﬁ%l‘dﬁgnﬁdﬁ@ﬂiﬁg the

It is to hiatendéntad Hrosh holdemistarrangéd adjacetm the biiil ohieroovthe extersign memberiin the
whi ch both the _brush hal ter

central piarea gf that sidejof tg?)@ﬁsp ider ?%f':‘?ﬁ Tg!%fﬂ? il?cs’ hmﬁﬁ?%“&g%ﬁupy :
Its centrgl, Bb¥P”@lﬁs§B§0§drﬁaﬁ b?&& éktéri%fdheﬁun\ssr adjacent the fr& @i b theNdidérision

t hrough approxi I N opposite plvotlng directions and the
i nt er defit aineinbersindhtiechristles carsiegibycthe bireshf halderi makecis rpossiblesind guarantessihat eyen

:'igtp?oi i :r:ts J'B(paxﬁte%}\[{egfqafmpﬁ lﬂf?ﬁéﬂﬁfaﬁ @‘feggﬁq FF& o & h{ﬂg#g’ﬁ w{tgc;utm& 'and hence

In t he deglgﬁ.h M?%ﬁ%n% Zcﬁd]thg,%gm bed above the further pivotal axis
%out whi ch thé drive nenber 69 is pivotable and about WhICh at

the same time the In a varianteofibadevics in apcardance witls thesinyentianas defin

ext ends parallel he ot al a |s 15 abo
hol der 14 #WOVEill, B%Salmfed ghge Vﬁ%’? gf L‘J'iﬁlfma I%?%“%et%tﬂ}a d%ﬁdsa?lge}; ?2
whi ch FiO OJ RAkitudinal axis - tHe' fAptheNgivofal ﬁix@ @bbad which the bfive afendbier ds pivetdbleis dffset

free ends of "the bristles 10 which project
from the pivotal axis about which the brush holder is pivotable, in a direction away from the

» 10 . . . ™ N oanpe .
conl':slg-\(r)ugcst?on it is achieved that the interdent aﬁi‘ﬁfﬂsh"hél‘"

free end portion of the extension member. In this way it is achieved that in operation the
interdental bristles perform a movement with a very small component transverse to the
longitudinal direction of the interdental spaces.

15 With respect to the drive of the brush holder and the interdental brush
holder of a device in accordance with the invention it has proved to be advantageous if the
drive means which are drivable by the motor comprise a connecting rod which traverses the
extension member, which is now hollow, and whose end which faces the free end of the
extension member is pivotally connected to the brush holder via a pivotal coupling, and the

20 drive means further comprise a pin-and-slot coupling between the brush holder and the drive
member, via which pin-and-slot coupling the drive member is drivable by the brush holder.
This is advantageous in view of a simple construction of the drive for the brush holder and
the interdental brush holder.

In a device in accordance with the im)ention as defined above it has

25 proved to be very advantageous if the pin-and-slot coupling comprises a pin which projects
from the drive member parallel to th_e_givotal axis, which pin is disposed eccentrically
rélative to the two pivotal axes and engages a slot formed in the brush holder, which slot
extends as a spiral relative to the pivotal axis about which the brush holder is pivotable. This
makes it very simple to realize different angles of movement or pivoting angles for the brush

30 holder and the interdental brush holder.

In a device in accordance with the invention it has proved to be
particularly advantageoﬁs if the extension member and the grip member comprise coupling
means for detachably coupling the extension member to the grip member. In this way it is

achieved that several extension members can be detachably coupled to a grip member of the
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: oriented parallel to a plane which extends perpendicularly to the pivotal axis of the brush
holder. The measures in accordance with the invention have the advantage that in the case of

10 the attachment in accordance with the invention the interdental bristles can be given a

reciprocatory movement at least substantially parallel to the longitudinal direction of the
interdental spaces, so that in operation the free ends of the interdental bristles engage an
interdental space throughout the reciprocatory movement of the interdental bristles. Thus,
substantialiy all the free ends of the interdental bristles are constantly active during a

15 cleaning operation, thereby guaranteeing a very thorough and careful tooth-cleaning in the
interdental spaces.

In an attachment in accordance with the invention the further pivotal axis
about which the drive member is pivotable extends at an angle relative to the longitudinal
axis of the extension member, which angle suitably lies in a range between 89° and 60°, but

20 which may also be slightly smaller than 60°. However, it has proved to be very
advantageous if the further pivotal axis about which the drive member is pivotable extends
parallel to the pivotal axis about which the brush holder is pivotable. This is advantageous
for a simple and compact construction and also for an optimum interdental cleaning.

In the case of an attachment in accordance with the invention the

25 interdental brush holder can be movable on the extension member perpendicularly to the

. direction of the longitudinal axis and perpendicularly to the pivotal axis and can be coupled
to the drive member, which is pivotable about the further pivotal axis, for example by means

- of a pin-and-slot coupling. However, it has proved to be very advantageous if the interdental
brush holder and the drive member are constructed as an integral part and the interdental

30 brush holder can be reciprocated along a circularly arcuate path with respect to the further
pivotal axis. This is very advantageous for a simple construction and a smooth movement of
the interdental brush holder. In this embodiment the interdental brush holder is not
reciprocated exactly linearly, i.e. not exactly in the direction of the interdental spaces, but it

is reciprocated with respect to the further pivotal axis along a circularly arcuate path, the
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advantageous variant of an attachment in accordance with the invention is characterized in
that - viewed parallel to the direction of the longitudinal axis - the interdental brush holder

10 is arranged adjacent the brush holder on the extension member in the area of that side of the

brush holder side which faces the free end portion of the extension member. Thus, the
portion of the extension member adjacent the free end of the extension member and the
- bristles carried by the brush holder make it possible that even inside the rearmost interdental
spaces the teeth can be cleaned without hindrance and hence very conveniently and
15 thoroughly with the interdental bristles. '

In a variant of an attachment in accordance with the invention as defined
above it has proved to be very advaﬁtageous if - viewed parallel to the direction of the
longitudinal axis - the further pivotal axis about which the drive member is lpivot-able is offset
from the pivoﬁl axis about which the brush holder is pivotable, in a direction away from the

20 free end portion of the extension member. In this way it is achieved that a movement with a
very small component transverse to the longitudinal direction of the interdental spaces can be
1mparted to the interdental bristles.

With respect to the drive of the brush holder and the interdental brush
holder of an attachment in accordance with the invention it has proved to be advantageous if

25 there has been provided a connecting rod which traverses the extension member, which is
now hollow, and whose end which faces the free end of the extension member is pivotally
connected to the brush holder via a pivotal coupling, and there has further been provided a
pin-and-slot coupling between the brush holder and the drive member, via which pin-and-slot
coupling the brush holder is drivable. This is advantageous in view of a simple construction

30 of the drive for the brush holder and the interdental brush holder.

In an attachment in accordance with the invention as defined above it has
proved to be very advantageous if the pin-and-slot coupling comprises a pin which projects

from the drive member parallel to the pivotal axis, which pin is disposed eccentrically

relative to the two pivotz«il axes and engages a slot formed in the brush holder, which slot
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elucidated by means of these exemplary embodiments.

15
The invention will now be described in more detail with reference to the
drawings, which show four exemplary embodiments to which the invention is not limited.
Figure 1 is a diagrammatic oblique view of a dental-cleaning device,
referred to as an eleetric toothbrush, in a first embodiment of the invention, comprising a
20 grip member and an attachment in a first embodiment of the invention, shown detached from
the grip member in Figure 1.
Figure 2 diagrammatically shows the dental cleaning device of Figure in
an oblique view from the top right. _
Figure 3 is a diagrammatic plan view showing a part of the drive means
25 of the device of Figures 1 and 2.
Figure 4 is a diagrammatic plan view of the attachment of the device of
Figures 1 and 2.
Figure S is an oblique view from the top, showing the attachment of the
device of Figures 1 and 2 in a disassembled condition.
30 Figure 6 is an oblique view from underneath, showing the attachment of
the device of Figures 1 and 2 in a disassembled condition.
Figure 7, in the same way as Figure 4, shows a diagrammatic plan view
of an attachment in accordance with a second embodiment of the invention.

Figure 8, in the same way as Figures 4 and 7, shows a diagrammatic plan
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Figures 1, 2, 3, 4, 5 and 6 relate to a dental cleaning device 1' in
accordance with a first embodiment of the invention, which device 1 takes-the form of an
electric toothbrush. The device 1 comprises a substantially cylindrical elongate. grip member

10 2 to be held in the hand and at least one attachment 3.

The attachment 3 basically comprises an elongate extension member 5
which extends along a longitudinal axis 4 and projects from the grip member 2 in the
direction of the longitudinal axis 4, which extension member comprises a hollow tubular
portion 6, which tapers down away from the grip member 2, a brush-head portion 8, which

15 is integrally connected to the tubular portion 6 at the end 7 of the tubular portion 6 which is
remote from the grip member 2, as well as a tuft 9 of bristles 10 and a tuft 11 of interdental
bristles 12. The two tufts 9 and 11 are disposed adjacent the free end portion 13 of the
extension member 5. |

To hold the bristles 10 of the tuft 9 the extension member 5 comprises a

20 substantially disc-shaped brush holder 14 adjoining the free end portion 13 of the extension
member 5, on the brush-head portion 8 thereof, from which bristles 10 project transversely
to the lohgitudinal axis 4, and which is pivotable about a pivotal axis 15, which axis extends
transversely to the longitudinal axis 4 and in the direction of the bristles 10 it carries, and is
reciprocatingly drivable with respect to the pivotal axis 15 along a circularly arcuate path.

25 The drive of the brush holder 14 will be described in more detail hereinafter.

To hold the interdental bristles 12 of the tuft 11 the extension member 5
also comprises a substantially arcuate or reniform interdental brush holder. 16, also adjoining
the free end portion 13 of the extension member 5, on the brush-head portion 8 thereof and
adjacent the brush holder 14, from which brush holder 16 interdental bristles 12 project

30 transversely to the longitudinal axis 4 and extend adjacent the bristles 10 on the brush holder
14 and parallel to the bristles 10 on brush holder 14, and which in the present case is

~ reciprocatingly drivable about a further pivotal axis 17 along a circularly arcuate path, which

" extends parallel to the pivotal axis 15 - i.e. also transversely to the longitudinal axis 4 and in

the direction of the bristles 10 of the brush holder 14 and in the direction of the interdental
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the teeth areas bounding the interdental spaces.
interdental brush holder 16 is pivotable, is spaced apart from to the pivotal axis 15 of the

free end portion 13 of the extension member 5, about which axis the brush holder 14 is
pivotable. Thus, it is achieved that in operation the interdental bristles 12 perform a
movement with a very small component transverse to the longitudinal direction of the

15 interdental spaces.

As regards the attachment 3, it is to be noted that the tubular portion 6 of

this attachment has a groove 19 at the location of the end 18 which faces the grip member 2,
as is apparent from Figures 5 and 6. A recess 20 and a hole 21 disposed diametﬁcally
opposite the recess 20 have been provided at the location of the groove 19. The groove 19

20 serves to receive a colored identification ring 22 made of an elastic plastic. Different tubular
portions 6 can be coupled to differently colored identification rings 22 so as to obtain easy to
identify attachments 3. The identification ring 22 has an internal positioning rib 23 and an
internal locking rib 24 diametrically opposite the positioning rib 23. The identification ring
22 is split at the location of the locking rib 24, so that the identification ring 22 can be

25 expanded when it is to be mounted in the groove 19 of the tubular portion 6. Mounting
should be effected in such a manner that the positioning rib 23 engages the recess 20 and the
locking rib 24 extends into the interior of the tubular portion 6 through the hole 21. The
locking rib 24 forms part of coupling means 25 for detachably coupling the extension
member 5, i.e. the attachment 3, to the grip member 2. Further elements of the coupling

30 means 25 will be described in more detail hereinafter.

The elongate grip member 2 extends in the direction of a further

longitudinal axis 26, relative to which the longitudinal 4 of the extension member 5 of the
‘attachment 3 is inclined. The grip member 2 comprises a housing 27, which accommodates a

motor 28, whose drive shaft 29 extends parallel to the longitudinal axis 26 of the grip
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disposed eccentrically relative to the shaft 35 of the crown wheel 36. The free end 38 of the

eccentric cylinder 37 projects into a slot 39 in a coupling member 40 from which a drive

shaft 41 projects. The drive shaft 41 extends in the direction of the longitudinal axis 4 of the
15 attachment 3 and - as is apparent from Figures 1 and 2 - projects from the interior of the
housing 27 through an opening 42 in the housing 27 of the grip member 2 at the brush-head
side.
As is apparent from Figure 1, the drive shaft 41 traverses a sleeve-like
guide member 43, which guides the drive shaft 41 in the direction of the longitudinal axis 4
20 of the extension member 5. In this way, the drive shaft 41 is always accurately guided in the
direction of the longitudinal axis 4 during its reciprocation caused by the eccentric cylinder
37 via the coupling member 40. In Figure 2 the guide member 43 has not been shown
deliberately.
| The guide member 43 is pivotable about a spindle 44 which extends
25 transversely to the longitudinal axis 4 at the location of the opening 42 in the housing 27 at
the brush-head side. The guide member 43 has an arm 45, which extends parallel to the
longitudinal direction 4 and which carries a laterally projecting pin 46 at its free end. The
pin 46 cooperates with a pressure device, not shown, which via the pin 46 and the arm 45
keeps the guide member 43 and, as a consequence, the drive shaft 41 in a normal cleaning-
30 pressure position as long as the cleaning pressure exerted on the teeth during cleaning is
within a normal cleaning pressure range, and which via the pin 46 and the arm 45 allows the
guide member 43 and, consequently, the drive shaft 41 to be pivoted about the spindle 44 .
into an excess cleaning-pressure position if the cleaning pressure exerted on the teeth during

cleaning exceeds the normal cleaning pressure range.



HQ 95,510 | REPLA ]
PHO 957510 et e |
hol der 14. In the present case, the free ends ¢f the tercﬂgg EM#'& §H5%T
12 are also subject to a secondarp fo enént’/#hi ch extend50406 1997
parallel to the direction of the pivotal axip i5..but this | |
secondary component s s &84 hotedl thatlaubBer emsmqhman @laindt2) das
this secondary onponent i s substan for V\/m ch

igible
reason t hibges pmm&rbetweerpﬁlsdluusmgsﬂ of the ggip mambelabtandilthwglﬁau
effect on the interdental The

i nvention W@Clhé'ﬁal 1§ gﬁqnggteg@t Ee’gglsﬁgﬁgr OCE %%7 by seeHidingron %éﬁ%}%&ﬂ“ of the
herei nbef %g,s%gub i 3fle Bridf. 18 Wde!and 96! finBd Of BRdppea bl Broob@ 76K AR keidet he

-grip nmenbe have anot her shape, 1. e. instead of an el ongate
cyl i ndr3 cahembieapi3, byvre asnularendopaytionat the othet side. of the grip nmenber

's inclined re'l ative tOT}t) ne I%n%ri%ltgodrhnahs o)%' the %leter}ﬁerﬁﬁ(ére@{vmh'ﬁg}%@{s t?&m' S
the seal, not shown, comprises the above-mentioned further elements of the coupling means
25 for detachably coupling the extension member 5 or attachment 3 to the grip member 2.
These further elements of the coupling means 25 comprise a groove 49, which extends

10 parallel to the longitudinal axis 4 in the outer surface of the cylindrical portion 48 of the
guide member 43 from the free end 50 of the portion 48 towards the grip member 2, and a
recess 51, which extends transversely to the groove 49 at the end of the groove 49 at the grip
member side. When an attachment 3 is placed onto the grip member 2 in the direction of the
longitudinal axis 4 the attachment 3 should be brought into such a relative position with

15 respect to the grip member 2 that a locking rib 24 inside the tubular portion 6 engages the
groove 49 formed in the outer surface of the cylindrical portion 48 of the guide member 43
from the free end 50 of the portion 48, after which during the actual placement of the
attachment 3 onto the grip member 2 the locking rib 24 slides in the groove 49 until it
reaches the end of the groove 49 at the grip member side. Subsequently, the attachment 3

20 must be twisted relative to the grip member 2 until the locking rib 24 engages the recess 51,
as a result of which the attachment 3 is locked against inadvertent removal of the grip
member 2. As can be seen, the coupling means 25 for detachably coupling the attachment 3
to the grip member 2, which comprise the locking rib 24, the groove 49 and the recess 51,
form a bayonet-like device, which ensures a particularly reliable coupling.

25 As is apparent from Figures 4, 5 and 6, the drive means 33 further
comprise a connecting rod 52 inside the tubular portion 6 of the attachment 3. The
connecting rod 52 serves for the coupling to the drive shaft 41. For this purpose, the
connecting rod 52 is connected to a coaxial sleeve 54 at the location of its end 53 nearest the
grip member 2, into which sleeve the free end 55 of the drive shaft 41 is engageable. At the

30 other end 56 of the connecting rod 52, which is situated nearest the free end 13 of the
extension member 5, the connecting rod 52 has been provided with a sleeve 57, which is
engaged by a pin 58, which is integrally connected to the brush holder 14 at the location of
the bottom surface 59 of this holder and which projects perpendicularly from the bottom
surface 59. The sleeve 57 and the pin 58 form a pivotal coupling 60 between the connecting
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Referring to Figures 4, 5 and 6, it is to be noted also that the pivotal axis

5 - 15 about which the brush holder 14 is pivotable, is defined by the fact that a pin 61 projects

from the brush-head portion 8 of the extension member 5 and engages a hole 62 formed in a

bearing cylinder 63 which projects perpendicularly from the bottom surface 59 of the brush

holder 14 and which consequently extends parallel to the pivotal axis 15.
As is apparent from Figures 4 and 6, the bearing cylinder 63, which is
10 - connected to the brush holder 14, carries an arm 64, which extends transversely to the
pivotal axis 15 and which has a peripheral surface 65 which extends as a spiral around the
pivotal axis 15 about which the brush holder 14 is 'pivotable. Moreover, a substantially
wedge-shaped projection 66 projects from the bottom surface 59 of the brush holder 14 in the
direction of the pivotal axis 15, which projection also has a peripheral surface 67 which
15 extends as a spiral around the pivotal axis 15. A cylindrical drive pin 68, which is in parallel
alignment with the pivotal axis 15, is disposed between the two spiral peripheral surfaces 65
and 67. The drive pin 68 projects perpendicularly from a drive member 69 for driving the
interdental brush holder 16, which drive member takes the form of a lever arm and is to be
regarded as p;‘u't of the drive means 33. The drive pin 68 and the drive member 69 are
20 integral with one another.
The spiral peripheral surfaces 65 and 67 of the arm 64 and the projection
66 form a slot 70, which extends as a spiral around the pivotal axis 15 about which the brush
holder 14 is pivotable and which in conjunction with the drive pin 68 forms a pin-slot
coupling 71, which is to be regarded as part of the drive means 33 and by means of which
25 the drive member 69 can be driven by the brush holder 14, which is a particularly simple
construction which in a very simple manner enables different pivoting angles for the brush
holder 14 and the interdental brush holder 16 to be obtained.
At its end which is remote from the free end 13 of the extension member
.5 the drive member 69 has a bearing pin 72 which projects from the drive member 69
30 parallel to the direction of the bristles 10 and the interdental bristles 12, which bearing pin
engages a bore, not shown, in the brush-head portion 8 of the attachment 3. The bearing pin
72 defines a pivotal axis for the drive member 69 and in the present case corresponds to the
pivotal axis 17 about which the interdental brush holder 16 is pivotable. The drive member

69 is thus pivotable about the pivotal axis 17. To enable the pivotal movement of the drive
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This is very advantageous in view of a simple construction. As a result of the integral

construction it is achieved that the interdental brush holder 16 can be reciprocated with
respect to the further pivotal axis 17 along a circularly arcuate path and can be driven
10 reciprocatingly with respect to the further pivotal axis 17 along a circularly arcuate path by
the motor 28 via the drive means 33. This is particularly advantageous for a smooth
movement of the interdental brush holder 16.
It is to be noted that, starting from the situation shown in Figure 4, in
which both the brush holder 14 and the interdental brush holder 16 occupy a central pivotal
15 position, the brush holder 14 is pivotable from its central pivotal position into a respective
reversing position through approximately 30° in opposite pivoting directions and the
interdental brush holder 16 is pivotable from its central pivotal position into a respective
reversing position through, for example, approximately 5° in opposite pivoting directions.
In the dental cleaning device 1 described above the further pivotal axis 17,
20 about which the drive member 69 is pivotable and about which at the same time the
interdental brush holder 16 is pivotable, extends parallel to the pivotal axis 15, about which
the brush holder 14 is pivotable, and the free ends of the interdental bristles 12 which project
from the interdental brush holder 16 as well as the free ends of the bristles 10 which project
from the brush holder 14 perform a movement whose main component is parallel to a plane
25 which extends perpendicularly to the two mutually parallel pivotal axes 15 and 17. In this
way it is achieved that not only the bristles 10 projecting from the brush holder 14 perform a
movement which is advantageous for cleaning large tooth areas but that, in addition, a
reciprocating movement which is at least substantially parallel to the longitudinal direction of
the interdental spaces can be imparted to the interdental bristles 12, so that during operation
30 of the described device the free ends of the interdental bristles 12 engage an interdental space
throughout the reciprocatory movement of the interdental bristles 12. As a result, all the free
ends of the interdental bristles 12 are constantly active during a cleaning operation, thus
guaranteeing a very thorough and careful tooth-cleaning in the interdental spaces.

In the device 1 it has also proved to be advantageous if the free ends of



PHO 95.510
conprd sing near the brush hol der (14) an |nte déﬁ’a.él. BrSH:: h@hg Egﬂ@
arranged on the ext ensi on nenber (5)| agracent--tte-fre &} W %’EET

the extension menber (5), which | 14 ef denbay /breus*whoi dgar ca04.06s1997
interdental bristles (12) projecting therefromiransveisely to i t he

1 ongi tudin ' R h
75 28 s gt st ST e

nmenber (69ecafse this drfound tmbmﬁaV(oB&))le for a deeperpeymtrgtionof

ot or - ( 26) i the et raBian S Rusiyen inehican RO Fosfe nefiesp Ltk s ?me
further pi | mml ong a circul arl y arcuat e path,
characteri }z‘&%l [ I":ll%?ﬁg? t rex ![eﬁ(ezsﬂpl votal axis (17) ab

the dri e nmenber (69) i §n|mevtheallltbtdealakbm§htl‘éﬂdﬁ 1t6randsth§rl%té¥q¢nﬁabbﬂﬁ'éﬂs 12

| ongi tudinal  a f. th :
ends of t hErql‘?Fit(iég Mdf%l Oéev(%%’ Bﬁ%r‘%c@? ﬂg%%rd(&é 1?1?%%?%?&{5%-
i nt er dent akrehra&'ﬁhg&%ﬂ%e x4 siGi méRiber 3sadjdeent the dreshdsoldér 14in theiased of that Side
projecting fromthe brush hol der &1143 performa nnverrpnt@\{\hﬁggse
1

mai n conponftite brustoholder &4 vﬂmlmSI rgmote from endpl hak thesxiension;
perpend| cuI arI to t he pivot | f et [ o)
ﬁ 85?}? ?)ﬂ‘%‘z’“éﬁ‘ %Eeﬁ%slgg ftE?m_T ?Jim&héél?act érléze ﬁstf hat

the fomheinterdent&ﬁarer #sofalraredds (17) about which the drive nmenber (69) S
pi votabl e extends parallel to the

| vot al axi,s aboyt whi ch
the brush hol der (14) i Fipalhbthis te hermaied E@Phy the prpvision éflﬁkﬁ ﬂng means 25
for detachably coupling the extension member 5 to the grip member 2 it is simply possible to

-

couple at option one of a plurality of attachments 3 to the grip member 2.
The attachment 3 shown in Figure 7, which corresponds to a second
15 embodiment of the invention, is of a construction similar to that of the attachment 3 shown in
Figures 1, 2, 3, 4, 5 and 6 but a constructional difference is that in the case of the
attachment 3 shown in Figure 7 the drive member 69 is integrally connected not only to an
interdental brush holder 16 having a tuft 11 of interdental bristles 12, but also to an
additional second interdental brush holder 75, which - viewed parallel to the direction of the
20 longitudinal axis 4 - is arranged in on the extension member 5 adjacent the brush holder 14
in the area of that side of the brush holder 14 which is remote from the free end 13 of the
extension member 5. The second interdental brush holder 75 carries a second tuft 76 of
interdental bristles 77 which extend parallel to thé bristles 10 of the brush holder 14 and
‘parallel to the interdental bristles 12 of an interdental brush holder 16. In comparison with
25 the attachment 3 shown in Figures 1, 2, 3, 4, 5 and 6 the further pivotal axis 17 in the
attachment 3 shown in Figure 7 is situated closer to the pivotal axis 15.

Using the attachment 3 shown in Figure 7 has the advantage that the
interdental bristles 12 and 77 of the two tufts 11 and 76 perform oppositely directed
reciprocating movements along circularly arcuate paths, thereby enabling a thorough and

30 careful cleaning of teeth in the area of two interdental spaces at the same time.

The attachment 3 shown in Figure 8, which corresponds to a third
embodiment of the invention, is of a construction similar to that of the attachment 3 showxi in
Figixres 1, 2, 3, 4, 5 and 6, just as the attachment shown in Figure 7, but differs as regards

the construction, the drive and the actuation of the interdental brush holder 16. In'the
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16 has two bounding surfaces which extend parallel to the direction of the double arrow 79.
5 For coupling the interdental brush holder 16 to the drive member 69 in the form of a lever
arm, the interdental brush holder 16 carries a pin 80 which extends through a slot 81 formed
in the drive member 69. In the central pivotal position of the drive member 69 shown in
Figure 8 the slot 81 extends in the direction of the longitudinal axis 4.
By means of the connecting rod 52 the brush holder 14 is drivable for

10 reciprocation with respect to the pivotal axis 15 along a circularly arcuate path, and the brush
holder 14 can drive the drive member 69 via the pin-slot coupling 71 for reciprocation about
the further pivotal axis 17, so that by means of the slot 81 and the pin 80 the interdental
brush holder 16 is drivable to perform a rectilinear reciprocatory movement in the guide
groove 78 parallel to the direction of the double arrow 79.

15 Using an attachment 3 as shown in Figure 8 yields the advantage that the

- interdental bristles 12 projecting from the interdental brush holder 16 can perform a
rectilinear actuating movement which is oriented exactly in the longitudinal direction of the
interdental spaces, which is particularly favourable for the thorough and proper éleaning of
the teeth areas bounding the interdental spaces.

20 Figure 9 is a highly diagrammatic oblique view showing a relevant part of
an attachment 3 in accordance with a fourth embodiment of the invention. The construction .
of this attachment is similar to the construction of the attachment in accordance with the first
embodiment described above but an essential difference between the attachment 3 shown in
Figure 9 and the attachments 3 described hereinbefore is that in the attachment 3 shown in

25 Figure 9 the further pivotal axis 17, about which the drive member 69 is pivotable, though it
extends also transversely to the longitudinal axis 4 of the extension member not shown, does
not extend parallel to the pivotal axis 15 of the brush holder 14 but at an angle 8 relative to
this pivotal axis 15. For the attachment 3 shown in Figure 9 the angle 8 is approximately
10°. However, the angle 8 can alternatively lie in a range between 1° and 9° and also in a

30 range between 11° and 30° or 40°. It is to be noted that despite the angle B between the
further pivotal axis 17 and the pivotal axis 15 the free ends of the interdental bristles 12
which project from the interdental brush holder 16 as well as the free ends of the bristles 10
which project from the brush holder 14 perform é movement whose main component is

parallel to a plane which extends perpendicularly to the parallel pivotal axes 15 of the brush
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10 coaxial, it is possible to use, for example, a cuboid block shape. Moreover, the drive means

for driving the brush holder and the at least one interdental brush holder can be of an
entirely different construction. It is also possible to use a construction in which a tuft of
interdental bristles is essentially situated within the tuft of bristles provided for cleaning large
tooth areas. A device in accordance with the invention may also form part of an oral-care

15 system which in addition comprises a dental-jet device.
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5 comprising a brush holder (14) arranged on the extension member (5) adjacent the free end
(13) of the extension member (5), which brush holder carries bristles (10) projecting
therefrom transversely to the lo_ngitudinal axis (4), is pivotable about a pivotal axis (15)
which éxte_nds transversely to the longitudinal axis (4) and substantially in the direction of the
bristles (10) it carries, and is drivable by the motor (28) via the drive means (33) for

10 reciprocation with respect to the pivotal axis (15) along a circﬁlarly arcuate path, and
comprising near the brush holder (14) an interdental brush holder (16) arranged on the
extension member (5) adjacent the free end (7) of the extension member (5), which
interdental brush holder carries interdental bristles (12) projecting therefrom tranéverscly to
the longitudinal axis (4) and disposed adjacent the bristles (10) on the brush holder (14),

15 which interdental brush holder is coupled to a drive member (69) of the drive means (33),
said drive member being pivotable about a further pivotal axis (17), and is drivable by the
motor (28) via the drive means (33) for reciprocation with respect to the further pivotal axis
(17) along a circularly arcuate path, characterized in that the further pivotal axis (17) about
which the drive member (69) is pivotable also extends transversely to the longitlidinal axis

20 (4) of the extension member (5), and the free ends of the interdental bristles (12) projecting
from the interdental brush holder (1'6) as well as the free ends of the bristles (10) projecting
from the brush holder (14) perform a movement whose main component is oriented parallel
to a plane which extends perpendicularly to the pivotal axis (15) of the brush holder (14)..
2. A device (1) as claimed in Claim 1, characterized in that the further

25 pivotal axis (17) about which the drive member (69) is pivotable extends parallel to the

pivotal axis (15) about which the brush holder (14) is pivotable (Figures 1, 2, 4, 5, 6; 7; 8).
3. A device (1) as claimed in Claim 1 or 2, characterized in that the
interdental brush holder (16) and the drive member (69) are constructed as an integral part
and the interdental brush holder (16) can be reciprocated with respect to the further pivotal
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' A device (1) as claimed in Claim 4, characterized in that - viewed parallel
to the direction of the longitudinal axis (4) - the further pivotal axis (17) about which the
drive member (69) is pivotable is offset from the pivotal axis (15) about which the brush

10 holder (14) is pivotable, in a direction away from the free end portion (7) of the extension

~ member (5) (Figures 1, 2, 4, 5, 6; 7; 8;9).
6. A device (1) as claimed in any one of the preceding Claims, characterized
in that the drive means (33) which are drivable by the motor (28) comprise a connecting rod
(52) which traverses the extension. member (5), which is now hollow, and whose end (56)

15 which faces the free end (7) of the extension member (5) is pivotally connected to the brush
holder (14) via a pivotal coupling (60), and the drive means (33) further comprise a pin-and-
slot coupling (71) between the brush holder (14) and the drive member (69), via which pin-
and-slot coupling (71) the drive member (69) is drivable by the brush holder (14) (Figures 4,
5,6;7; 8; _9_)

20 7. : A device (1) as claimed in Claim 6, characterized in that the pin-and-slot
coupling (71) comprises a pin (68) which projects from the drive member (69) parallel to the

__pivotal axis (15), which pin is disposed eccentrically relative to the two pivotal axes (15, 17)
and engages a slot (70) formed in the brush holder (14), which slot extends as a spiral
relative to the pivotal axis (15) about which the brush holder (14) is pivotable (Figures 4, 5,

25 6;7; 8;9).

8. - A device (1) as claimed in any one of the preceding Claims, characterized

in that the extension member (5) and the grip member (2) comprise coupling means (25) for

detachably coupling the extension member (5) to the grip member (2) (Figures 1, 5, 6).

9. An attachment (3) adapted to be placed onto a grip member (2) of dental
30 cleaning device (1), comprising an elongate extension member (5) which extends along a

longitudinal axis (4), and comprising a brush holder (14) arranged on the extension member

(5) adjacent the free end (7) of the extension member (5), which brush holder carries bristles

(10) projecting therefrom transversely to the longitudinal axis (4), is pivotable about a pivotal

axis (15) which extends transversely to the longitudinal axis (4) and substantially in the
This Sheet Has Been Replaced .
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(15) in the area of that side of the brush hol 514 which faces the free
end porti gaember (5), and the free ends of the interdental bristles (12) projecting from the mterdenta.l

brush holder (16) as well as the free ends of the bristles (10) projecting from the brush

(IJ

holder (14) perform a movement whose main component is oriented parallel to a plane which
extends perpendicularly to the pivotal axis (15) of the brush holder (14).
15 10. An attachment (3) as claimed in Claim 9, characterized in that the further
pivotal axis (17) about which the drive member is pivotable extends parallel to the pivotal
axis (15) about which the brush holder 914) is pivotable (Figures 1, 2, 4, 5, 6; 7; 8).
11. An attachment (3) as claimed in Claim 9 or 10, characterized in that the
interdental brush holder (16) and the drive member (69) are constructed as an integral part
20 and the interdental brush holder (16) can be reciprocated along a circularly arcuate path with
respect to the further pivotal axis (17) (Figures 1, 2, 4, §, 6; 7).
12. An attachment (3) as claimed in any one of the Claims 9 to 11,
characterized in that - viewed parallel to the direction of the longitudinal axis (4) - the
interdental brush holder (16) is arranged adjacent the brush holder (14) on the extension
25 member (15) in the area of that side of the brush holder (14) which faces the free end portion
(7) of the extension member (15) (Figures 1, 2, 4, 5, 6; 7; 8;9).
13. An attachment (3) as claimed in Claim 12, characterized in that - viewed
parallel to the direction of the longitudinal axis (4) - the further pivotal axis (17) about which
the drive member (69) is pivotable is offset from the pivotal axis about (15) which the brush
30 holder (14) is pivotable, in a direction away from the free end portion (7) of the extension
member (5) (Figures 1, 2, 4, 5, 6; 7; 8;_9).
14. An attachment (3) as claimed in any one of the Claims 9 to 13,
characterized in that there has been provided a connecting rod (52) which traverses the

extension member (5), which is now hollow, and whose end (56) which faces the free end
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end SPH595. 510 An attachment (3) as claimed in Claxm 14, charactenzed in that the pin-0
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and-slot coupling (71) comprises a pin (68) which projects from the drive member (69)
parallel to the pivotal axis (15), which pin is disposed eccentrically relative to the two pivotal
axes (15, 17) and engages a slot (70) formed in the brush holder (14), which slot extends as
a spiral relative to the pivotal axis (15) about which the brush holder (14) is pivotable
(Figures 4, 5, 6; 7; 8;_9_L

16. . An attachment (3) as claimed in any one of the Claims 9 to 15,
characterized in that the extension member (5) comprises coupling means (25) for the

detachable coupling to a grip member (2) of a dental cleaning device.
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(14) and the drive nmenber (69), via which pin-and-slot coupling the drive
rrenber (69Qb%1§ctdr|vable by the brush holder (14) (Figures 4, 5, 6; 7; 8;

An attachnment (3) as clainmed in Caim 14,
char act er iDentiali cleaning deviee aidhattachment for syehjaglesicecoupl i ng (71) conprises a

pin (68) which projects fromthe drive nenber (69) parallel to the
pivotal axis (15), which pin is disposed eccentrically relative to the two

pi vot al axes (15, 17) and engages a slot (70) forned in the brush

hol der (14), which slot extends as a spiral relative to the

pi votal axis (15) about which the brush holder (14) is pi vot abl e

(Figures 4, 5, 6; 7; 8;:9). . " . .
clainmed in any one of t ;.&exétla.ln,%legu{l%%l%gf:e 0 comanIn(gn%Fﬁ teri gg(}&?h%g[l%?)eaﬁts
the extensinerelomiaieextémsion: Mieibes €3) wiiup projectsfrons tHe2grip membien€2) in the direction
detachabl e coupling to a grip nenber (2) of a dental cleani ngn devi ce,
of a longitudinal axis (4), the free end portion (13) of said extension member carrying a
brush holder (14), from which bristles (10) project in the direction of the pivotal axis (15)

5 and which is drivable so as to pivot to and fro along a circularly arcuate path about a pivotal

axis (15) oriented transversely to the longitudinal axis (4), and an interdental brush holder
(16), from which interdental bristles (12) also in the direction of the pivotal axis (15) and
which is coupled to a drive member (69) which is drivable so as to pivot to and fro about a
further pivotal axis (17), the furiher pivotal axis (17) also extends transversely to the

10 longitudinal axis (4) of the extension member (5), and the free ends of the bristles (10) and
the interdental bristles (12) perform a movement whose main component is oriented parallel

to a plane which extends perpendicularly to the pivotal axis (15) of the brush holder (14).

(Figure 4).
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Dental cleaning device and atrachment for such a device.
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The invention relates to a dental cleaning device comprdsing 2 grip
member to be held in a hand, which grip member accommadates a motor for driving drive
aeans, and comprising an elongate extension member which extends along a longitudinal
axis.and projects from the grip member in the direction of the longitudinal axis, and
comprising a brush holder arranged on the extension member adjacent the free end of the
exiension member, which brush holder carries bristles projecting therefrom transversely to
the longitudinal axis, is pivoble about a pivorl axis which extends wansversely to the
longitudinal axis and substantially in the direction of the bristles it carries, and is drivable by
the motor via the drive means for, reciprocation with respect to the pivotal axis along a
circularly arcuate path, and comprising near the brush holder an interdental brush holder
arranged on the extension member adjacent the free end of the extension member, which
interdental brush holder carries interdental bristles projecting thercfrom transversely to the
longitudinal axis and disposed adjacent the bristles cn the brush holder, which interdental
brush holdér is coupled to a drive member of the drive mcans, said drive member being .. . -
pivotable about 2 further pivoral axis, and is drivable by thie mator via the drive means for
reciprocation with respect to the further pivetl axis'along'a circularly arcuate’ path.

The invention further relates to an attachment adapted to be placed onto a grip member
of a dental cleaning device, the attachment comprising an elongate exfension member whick

extends along a longitudinal axis, and comprising a brush holder arranged on the exteasion
member adjacent the fres end of the extension member, which brush holder carsies bristles
projecting therefrom transversely to the longitudinal axis, is pivorable about a pivowml axis
which extends transversely to the longitudinal axis and substantially in the direction of the
bristies it cauries, and is drivable for reciprocarion with respect to the pivotal axis along a
circularly arcuate path, and comprising near the brush holder an interdental brush holder
arranged on the exiension member adjacent the free end of the extension rhember, which
interdental brush holder carries interdental bristles projecting therefrom transversely to the
longitudinal axis and disposed adjacent the bristles on the brush holder, which interdental
brush Holder is coupled to a drive member, said drive member be.mg pivotable about a

further pivotal axis, and is drivahle for reciprocation with respect to the further pivotal axis
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axis (17) along a circularly arcuate path (Figures 1, 2, 4, 3, 6; 7).

18

4, A device (1) as claimed in any one of the Claims 1 to 3, characterized i~

that - viewed parallel to the direction of the longitudinal axis (4) - the interdental brush
holder (16) is arranged adjacent the brush holder (14) on the extension member in the area of
that side of the brush holder (14) side which faces the free end portion (7) of the extension
member (5)'(Figures 1,2,4,5,6,7;, 8; 9.

S. A device (1) as claimed in Claim 4, characterized in that - viewed parallel
to the direction of the longitudinal axis (4) - the further pivotal axis (17) about which the
drive member (69) is pivotable is offset from the pivotal axis (15) about which the brush
holder (14) is pivotable, in a direction away from the free end portion (7) of the extension
member (5) (Figures 1, 2, 4, 5, 6; 7; 8; 9).

6. A device (1) as claimed in any one of the préceding Claims, characterized
in that the drive means (33) which are drivable by the motor (28) comprise a connecting rod
(52) which traverses the extension member (5), which is now hollow, and whose end (56)
which faces the free end (7) of the extension member (5) is pivotally connected to the brush -
holder (14) via a pivotal coupling (60), and the drive means (33) further comprise a pin-and-
slot coupling (71) between the brush holder (14) and the drive member (69), via which pin-

and-slot coupling (71) the drive member (69) is drivable by the brush holder (14) (Figures 4,
5,6;7;8;9).

7. A device (1) as claimed in Claim 6, characterized in that the pin-and-slot

coupling (71) comprises a pin (68) which projects from the drive member (69) parallel to the
pivotal axis (15), which pin is disposed eccentrically relative to the two pivotal axes (15, 17)
and engages a slot (70) formed in the brush holder (14), which slot extends as a spiral
relative to the pivotal axis (15) about which the brush holder (14) is pivotable (Figures 4, 5,
6; 7, 8; 9). _
8. A device (1) as claimed in any one of the preceding Claims, characterized
in that the extension member (5) and the grip member (2) comprise coupling means (25) for
detachably coupling the extension member (5) to the grip member (2) (Figures 1, 5, 6).

0. An attachment (3) adapted to be placed onto a grip membe.r (2) of dental  cleaning
device (1). the attachmerit (3) comprising an elongate extension member (3) \\;hich extends. along a

longitudinal axjs (4), and comprising a brush holder (14) arranged on the extension member

(5) adjacent the free end (7) of the extension member (5), which brush holder carries bristles
(10) projecting therefrom transversely to the longitudinal axis (4), 1s pivotable about a pivotal

axis (15) which extends transversely to the longitudinal axis (4) and substantially in the



