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- Toothbrush

This invention relates to toothbrushes. In particular the invention relates to
electric toothbrushes which comprise a handle contsining an electric drive motor,
the handle being engageable with a replaceable head section having a driveable
toothbrush head at one end and a body including a transmission means by which the
motor in the handle can be connected to the brush, all disposed along a longitudinal
head-handle direction. Commonly the head section has a male plug engagement part
at its end opposite to the brush, and the handle is provided with a female
engagement socket with which this plug engagement part can engage. Such a plug
engagement part and socket commonly also comprise a drive linkage by which the
transmission means can be connected to the motor. Specifically, the invention
relates to a connection means between such a replaceable head section and a handle.

Electric toothbrushes of this general construction are known, see for
example US 6021538, being one among many. It is desirable to have a secure but
replaceable connection means between the handle and the head section which allows
the possibility of connection of the head section to the handle in a unique pre-
determined alignment so that the bristles are oriented correctly for use.

It is an object of this invention to provide such a connection means. Other °
objects will be apparent from the description.

According to this invention an electric toothbrush is provided comprising:

a handle containing an electric drive motor and having an engagement socket
for a head section;

a replaceable head section baving a driveable toothbrush head and having 2
plug part which is engageable with the socket;

the plug part has an end surface which when the plug part is engaged with
the socket faces in the direction of the handle, and the socket has an end surface
which faces generally in the direction of the head;, wherein:

the end surface of the plug part is resiliently deformable in the handle - head
direction under the influence of pressure applied longitudinally to the end surface;

one of either the end surface of the plug part or the end surface of the socket
has a convexity thereon projecting along the head - handle direction, and the other
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has a concavity therein which receives the convexity when the plug part is engaged
with the socket.

The construction of the invention facilitates the engagement together of the
head section and the handle as the convexity and the concavity engage, with the
convexity fully received in the concavity only when the plug and socket, hence the
head section and the handle, are in a unique defined alignment relative to each
other. Suitably this alignment is a correct alignment for use of the toothbrush.

The head section is usually an elongate structure having the driveable
toothbrush head at one end, and having a plug end part engageable with the socket
at the opposite end. The elongate structure may contain a drive shaft to link the
motor with the driveable head, and the drive shaft may terminate at the opposite end
to the head in a connection part to facilitate connection to the drive motor. The
socket may for example include a stub axle to connect with this drive shaft.

The plug part of the head section which is engageable with the socket is suitably in
the form of a hollow tubular, preferably substantially cylindrical, body defined by a
body wall, having an end surface which faces in the direction of the handle,
preferably substantially perpendicular to the length direction of the body.

The socket may substantially conform internally to the external shape and *
dimensions of the plug part of the head section, and for example the end surface of
the socket which faces in the direction of the head is preferably also substantially
perpendicular to the longitudinal direction.

In a first construction the convexity is on the end surface of the plug part,
and the concavity is in the end surface of the socket.

In a second construction the concavity is located in the end surface of the
plug part, and the convexity is located in the end surface of the socket.

The end surface of the plug part of the head section may be made resiliently
deformable in various ways. For example the body wall adjacent to the end surface
may comprise a longitudinally resiliently flexible structure, e.g. it may incorporate
parts made of a resilient, e.g. rubbery material, or a flexible resilient bellows
structure.

In a preferred construction the end surface of the plug part of the head

section is made resiliently deformable by means of an aperture adjacent to the end
-2-
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surface and passing completely through the wall, and which is bounded by a
resiliently flexible bridge part partly or preferably wholly bridging the aperture on
the side of the aperture adjacent to the end surface, a surface of the bridge part
being an end surface of the plug part of the head section, e.g. of the tubular body,
the bridge part being resiliently bendable, the convexity in the first construction or
the concavity in the second construction being on the end surface of the bridge part.

Such an aperture may be in the form of a slot in the wall of the tubular
body. Such a slot may be substantially parallel-sided and typically rectangular over
at least part of its length, and with its length direction in the circumferential
direction of the plug part, e.g. the tubular body. One of the long sides of such a
rectangular slot is preferably parallel to the end surface of the head section and
comprises the bridge part.

Suitably the end surfaces of respectively the plug part and the socket lie
substantially in a plane, and the convexity is in the form of a well-defined projection
from the plane in which the end surface of the plug part or the socket respectively
lies, and the convavity is in the form of a well-defined cavity in the plane in which
the end surface of the plug part or the socket respectively lies. The projection on the
end surface of respectively the plug part of head section in the first construction or*
the socket in the second construction may for example be a small bump with sloping
ramped side surfac'ésl, €.g. a substantially hemispherical or conical bump.
Alternatively the end surface of the plug may be shaped into a projecting salient,
e.g. a “V” profiled end surface.

The concavity in the end surface respectively of the socket or the plug part
of the head section may conform substantially to the shape and side of the convexity
on the end surface respectively of the head section or the socket. A convexity in the
form of a small bump as described above, with a corresondingly-shaped concavity
can enable the engagement of the plug with the socket in a precise alignment.

Therefore in a first preferred embodiment of the electric toothbrush of the
invention, the head section is an elongate structure having the driveable toothbrush
head at one end, having a plug end part engageable with the socket at the opposite
erx, the plug part of the head section which is engageable with the socket is in the
form of a hollow, tubular body having an end surface which faces in the direction
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of the handle and is defined by a body wall, a projection is on the end surface of the
plug part, and the cavity is in the end surface of the socket, an aperture is located
adjacent to the end surface and passing completely through the body wall, and is
bounded by a resiliently flexible bridge part bridging the aperture on the side of the
aperture adjacent to the end surface, a surface of the bridge part being an end
surface of the plug part of the head section, and the projection is on the end surface
of the bridge part.

In a second preferred embodiment of the electric toothbrush of the invention,
the head section is an elongate structure having the driveable toothbrush head at one
end, having a plug end part engageable with the socket at the opposite end, the plug
part of the head section which is engageable with the socket is in the form of a
bollow, tubular body having an end surface which faces in the direction of the
bandle and is defined by a body wall, the projection is on the end surface of the O
socket, and the cavity is in the end surface of the socket, an aperture is located
adjacent to the end surface and passing completely through the body wall, and is
bounded by a resiliently flexible bridge part bridging the aperture on the side of the
aperture adjacent to the end surface, a surface of the bridge part being an end
surface of the plug part of the head section, and the cavity is in the end surface of
the bridge part.

With the plug part of the head section in place engaged with the socket the
respective end surfaces may be closely adjacent, preferably in contact.

The plug part of the head section and the socket may be provided with
engagement features to facilitate a secure locking but releasable engagement of the O
plug part, and hence the head section, with the socket, and these engagement
features may comprise a screw threaded connection or a snap fit connection, among
others, such engagement features may be of generally known type.

A bayonet connection is preferred. A bayonet connection is a known type of
connection, in which for example a plug part is inserted longitudinally into a female
socket, and the adjacent surfaces of the plug part and the socket are provided with
engagement parts which engage upon relative rotation of the plug part and socket.
Typically the engagement parts of a bayonet connection comprise pairs of respective
abutment parts one member of the pair abutting behind the other on rotation, to
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prevent longitudinal removal of the plug from the socket. If a bayonet connection is
used, then the above-mentioned longitudinally resiliently flexible structure, e.g. the
aperture is located longitudinally between the end surface of the plug part of the
head section and the engagement parts of the plug part.

In the second construction, i.e. in which the concavity is located in the end
surface of the end part of the head section, it is preferred that a part of the end
surface of the plug part, preferably other than, e.g adjacent to where the concavity
is located, and preferably being a part of the bridge part of an aperture, is aligned at
a sloping alignment relative to the part of the end surface of the socket at which the
convexity is located. Such a construction facilitates the insertion of the plug part
into the socket to the extent that the respective end surfaces contact each other, but
with the convexity fitting into a gap, formed as a consequence of the sloping
alignment, between the end surface of the socket and the sloping aligned end surface
of the plug part. Relative rotation of the plug part and the socket can then cause the
sloping surface to ride over the convexity in the manner of a ramp surface, and the
concavity to then receive the convexity.

The present invention provides an advantageous connection between the head
section and the handle as follows. When the plug part is inserted into the socket the'
head section may not be in a suitable alignment for use. This is particularly likely
if the head section and socket have engagement features which require relative
rotation, e.g. a bayonet connection. This causes the convexity and the concavity
also to be out of alignment, and causes the convexity to abut against the end surface
respectively of the socket or the head section without engaging with the concavity.
This abutment applies pressure to the resiliently deformable end surface of the head
section e.g. to the bridge part. This pressure causes the bridge part to bend against
its resilience, e.g. to arch. As the head section is rotated e.g. to cause engagement
means such as a bayonet connection to engage, this rotation brings the head end into
an appropriate alignment for use and the convexity and the concavity into alignment
so that the resilience causes the convexity to “snap” into the concavity in a way that
can be felt, and may even be heard, by the user. This gives the user a clear
indication that the head section is aligned for use and the engagement parts are
correctly aligned and securely engaged.
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Additionally the fitting of the convexity into the concavity and the holding
therein of the convexity by the resilience of the head end helps to retain the head
section securely in place on the handle during the use of the toothbrush, for example
against the vibration of the motor or stresses of use in toothbrushing.

Other features of the electric toothbrush of this invention may be
conventional. For example, the head section may have a driveable toothbrush head
which includes a bristle carrier, which is rotatable or reciprocally oscillatory
rotatable about an axis substantially perpendicular to the longitudinal axis of the
toothbrush. Such constructions are well known. All or part of such a driveable
toothbrush head bristle carrier may itself be replaceable. The handle may include a
motor and transmission section, which is capable of driving the drive shaft in rotary
motion. The head section may include a transmission system to convert contimious
rotary motion of the bristle carrier into oscillatory rotary motion of the bristle
carrier. Such transmission systems are known in the art.

The head section and the surfaces of the socket may be made of plastics
materials and/or metals common to the art of electric toothbrushes, for example,
polypropylene etc.

The term “resilient™ as used herein mean primarily 2 part or structure that °
deforms under applied pressure and rapidly returns substantially to its initial
position on removal of the pressure, in the manner of a spring. Many common
plastics and rubbery materials used in the manufacture of electric toothbrushes are
resilient.

The invention also includes a replaceable head section suitable for use with
an electric toothbrush as described herein.

Such a replaceable head section may comprise an elongate structure having a
driveable toothbrush head at one end, having a plug end part at the opposite end,
the plug part of the head section being in the form of a hollow, tubular body having
an end surface and being defined by a body wall, an aperture located adjacent to the
end surface and passing completely through the body wall, the aperture being
bounded by a resiliently flexible bridge part bridging the aperture on the side of the
aperture adjacent to the end surface, a surface of the bridge part being an end

surface of the plug part of the head section, and a projection or a cavity on the end
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surface of the bridge part. Such a plug end part is engageable with the
corresponding socket of a toothbrush handle as described herein.

The plastics material parts of the toothbrush of this invention may be made
by an injection moulding process in which flexible plastics materials are injected
into a mould baving a mould cavity which defines the shape and dimensions of one
or more component parts of the toothbrush, for example the replaceable head
section thereof. Such a process forms a further aspect of this invention.

In a further aspect the invention provides an injection mould having a cavity
therein suitable for use in this injection moulding process.

The invention will now be described by way of example only with reference
to the accompanying drawings.

Fig. 1 shows overall the schematic layout of an electric toothbrush with a
replaceable head section.

Fig. 2 shows a first construction of the head section and socket of the
electric toothbrush of Fig.1.

Fig. 3 shows the operation of the construction of Fig. 2 in more detail.

Fig. 4 shows a second construction of the head section and handle of the
electric toothbrush of Fig. 1. )

Fig. 5 shows the operation of the construction of Fig. 4 in more detail.

Fig. 6 shows an alternative mode of operation of the construction of Fig. 4
in more detail.

Referring to Fig. 1 an clectric toothbrush is shown overall in side view 10. The
toothbrush 10 comprises a handle 11 by which it may be held, and which includes a
drive motor, batteries, controls etc. (not shown). The handle 11 is replaceably
connected at connection 12 to a replaceable head section 13. The connection 12 is a
connection of this invention and is more fully described below. The head section
includes a head 14 at the head end of the section 13 remote from handle 11 and a
holiow tubular body 15. The body 15 is engageable with the handle 11 at the
connection 12, The assembly of handle 11 replaceable section 13 and head 14 are
disposed along the heal-handle length direction A--A of the toothbrush 10. In the head
14 is mounted a driveable brush 16, from which a cluster of bristles 17 extend in a
general bristle direction B--B generally perpendicular to length A--A. The brush 16 is
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driven by the motor (not shown) via drive shaft 18 (shown generally) extending along
inside the hollow tubular body 15. The brush 16 is mounted on an axle (not shown) in
head 14 for oscillatory rotation about an axis passing through the centre of the bristle
cluster 17 and parallel to the bristle direction B—B.

In use the brush 16 performs an osciilatory, i.e. reversing, rotary motion
about an axis of rotation parallel to bristle direction B—B and passing through the
center in plan as usual down the brittle direction B—B of the cluster of bristles 17.
Numerous drive mechanisms are known in the art to achieve such motion.

Referring to Fig 2. the connection 12 of Fig. 1 is shown in more detail. Fig.
2A is a part cutaway part longitudinally sectioned view and Fig 2B is a side view at
ca. 60° rotation about axis A—A to the view in Fig. 2A. Figs. 2A and 2B show the
end of the head section 13 of Fig. 1 closest to handle 10 of Fig. 1 in more detail.
The end of the head section 13 closest to the handle comprises a plug part 20
overall comprising a hotlow cylindrical tubular body 21 of narrowed cross section
relative to the adjacent part of the head section 13 nearer to the head end, and
bounded by a cylindrical wall. Within body 21 is a rotatable drive shaft 22 the
extreme end of which at the handle end of the head section 13 is shown.

At the end of the head section furthest from the head 14 of Fig. 1, the tubular’
body 21 terminates in an end surface 23 substantially in a plane perpendicular to the
length direction A - - A. At this end the tubular body 21 is in the form of a hollow
cylinder bounded by thin side walls.

Closely adjacent to end surface 23 there is an aperture 24 in the wall of body
21 extending completely through the wall of body 21. The aperture 24 is in the shape
of a substantially rectangular slot, with its length direction substantially perpendicular
to the length direction A—A, and parallel to the plane of the end surface 23, and
extending in the circumferential direction of the cylindrical body 21. On its long side
immediately adjacent to the end surface 23 a thin bridge part 25 bounds the aperture
24 and forms part of the end surface 23. Being made integrally of the plastics
material of which the tubular body 21 is made, the bridge part 25 is capable of
bending resiliently under the action of pressure applied to it in the longitudinal
direction A - - A.
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On the end surface of the bridge part 25 is a small projection 26 projecting in
the longitudinal A - - A. Projection 26 is in the shape of a small substantially hem-
spherical bump.

Fig . 2C also shows generally 27 the part of the handle 11 immediately
adjacent to the head section 13 of Fig. 1 in a part cutaway part sectioned view.
Provided in the part of the handle 11 is an engagement socket 28, facing generally in
the direction of the head end of head section 13 and substantially conforming to the
external shape and dimensions of the tubular body 21, which is engageable with the
socket 28. A stub axie 29 connected to the drive motor (not shown) extends into
socket 28. The socket 28 is bounded by side surfaces and by an end surface 210
substantially in a plane perpendicular to the length direction A - - A,

In the end surface 210 is a small cavity 211, which corresponds closely in
shape to the projection 26. The cavity 211 is positioned such that when the plug part
20 is fully inserted in and engaged with socket 28 and in a unique alignment with the
socket 28 the projection 26 fits into cavity 211.

The outer surface of the tubular body 21 and the side surfaces of the socket 28
are further provided with bayanet connection engagement parts 212, 213, Typically
three of these are present, arranged at 120° around the tubular body 21 and socket 28.
The part of the head section 13 immediately adjacent to the tubular body 21 nearer to
the head end is formed as an a resilient collar 214 of rubber material to form a seal
between head section 13 and handle 11.

Features 21 and 28 are also shown schematically in Fig. 1.

The construction shown in Fig. 2 works as follows. The tubular body 21 is
introduced into the socket 28. The stub axle 29 engages with the end of the drive shaft
22. The wbular body 21 may be inserted into the socket 28. Introduction of the tubular
body 21 to the full length of the socket 28 will only be possible when the bayonet
connection parts 212, 213 are aligned for introduction of the body 21, i.e. so that parts
212 fit between parts 213, and this alignment will normally initially be with the brush
head 14 not in its normal alignment for use. With the body 21 fully inserted into
socket 28 the tubular body 21 may then be then rotated about its length axis A - - A
to cause the engagement parts 212 to move to a position behind, i.e. deeper in the
socket 28 than the parts 213. With the parts 212 in position behind parts 213 removal
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of the plug 20 from socket 28 is prevented. The bayonet connection parts 212, 213
may be shaped in a generally known manner to provide an end stop to further rotation
when this alignment is achieved, or the body 21 and/or socket 28 may be otherwise
provided with end stop means. Bayonet connections of this general type are known in
the art.

The action of the projection 26 and the cavity 211 are shown more clearly in
Figs. 3 A-C. As shown in Fig. 3A, when the tubular body 21 is first ir_lserted into
socket 28 in the direction of the arrow, before the head section 13 has been rotated to
bring the bayonet connection parts 212, 213 into alignment, the projection 26 and the
cavity 211 are not in alignment, and the projection 26 abuts against the end surface
210 of socket 28. Also the parts 212 are not deep enough in the socket 28 to fit behind
the parts 213, i.c. the part 212 is misaligned in the longitudinal direction with part 213
by the distance “d". As shown in Fig 3B, as the body 21 is urged deeper into cavity 28
in the direction of the arrow the abutment of the projection 26 against the surface 210
applies pressure to the projection 26, which is communicated to bridge part 25. This
pressure causes the bridge part 25 to bend resiliently, i.e. arching towards the head end
of the head section 13. The deformation of the bridge part 25 is sufficient to allow the
body 21 to move the distance “d” further into socket 28. As shown in Fig 3C, as the *
head section 13 is rotated in the direction of the arrow to bring the bayonet connection
parts 212, 213 into alignment with part 212 behind part 213, this rotation brings the
projection 26 and the cavity 211 into alignment. End stop features (not shown) may be
provided on the body 21 and/or socket 28 to prevent further rotation of the body
which might bring the parts 212, 213 out of alignment. The resilience of the bridge
part 25 causes the projection 26 to “snap” into the cavity 211 in a way that can be felt
by the user and may even be heard by the user. This gives the user a ¢lear indication
that the bayonet connection engagement parts 212, 213 are correctly aligned and
securely engaged. Additionally the fitting of the projection 26 into cavity 211 helps to
retain the head section 13 securely in place on the handle during the use of the
toothbrush, for example against the vibration of the mator or use stresses.

The collar 214 is compressed between the head end 10 and the handle 11 as
the bayonet connection parts 212, 213 engage, and provides tension into the
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connection 12 to help to hold the head section 13 and handle securely together in
addition to providing a seal.

To disengage the head section from the handle the head section 13 is rotated in
the reverse direction to that shown in Fig. 3C so as to disengage parts 212, 213. As
the projection 26 and cavity 211 are hemi-spherical in shape their surfaces can
smoothly slide over each other in a ramp action, causing the projection 26 to leave
cavity 211 and bridge unit 25 again to bend resiliently as the projection 26 leaves
cavity 211, and the projection 26 comes into abutment again with the end of surface
210 of the socket 28 in a reverse of Fig. 2. When the tubular body 21 is removed
from socket 21 the bridge part 25 springs back into its original undeformed shape as
shown in Fig. 1.

Referring to Fig. 4 the connection 12 of Fig. 1 is shown in more detail in a
second construction. Figs. 4A and Fig. 4B are side views at ca. 180° rotation about
axis A—A to each other. Figs. 4A and 4B show the end of the head section 13 of Fig.
1 closest to handle 10 of Fig. ! in more detail. Features corregponding to Figs 2 and 3
are numbered with corresponding last two figures, (e.g. feature 41 of Fig. 4
corresponds to feature 21 of Fig. 2). '

Closely adjacent to end surface 43 of the tubular body 41, there is an aperture *
44 in the wall of the tubular body 41, in the shape of an elongated slot with its length
direction perpendicular to the length direction A—A. On its long side adjacent to end
surface 43 a thin bridge part 45 bounds the aperture 44. In the bridge part 45 there isa
smal! cavity 411 in the form of a wedge shaped notch in the bridge part 45. Part of the
end surface 43 is in a plane substantially peerpendicular to the length direction A—A
and part 43A of the end surface 43 is aligned at a sloping alignment relative to this
plane. ' )

Fig . 4C also shows generally 47 the part of the handle 11 of this second
construction immediately adjacent to the head section 13 of Fig. 1 in a part cutaway
part sectioned view, drawn at a smaller scale than Figs 4A and 4B. In the part of the
handle 11 is an engagement socket 48, facing generally in the direction of the head
end of head section 13 and substantiaily conforming to the external shape and -
dimensions of the tubular body 41, which is engageable with the socket 48. A stub
axle (not shown) connected to the drive motor (not shown) extends into socket 28.

-11--
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The socket 48 is bounded by side surfaces and by an end surface 410 substantially
perpendicular to the length direction A - - A.

On the end surface 410 is a small wedge-shaped projection 46, which
corresponds closely in shape to the cavity 411. The projection 46 is positioned such
that when the plug part 40 is fully inserted in and engaged with socket 48 and in a
unique alignment with the socket 48 the projection 46 fits into cavity 411.

The outer surface of the tubular body 41 and the side surfaces of the socket 48
are further provided with bayonet connection engagement parts respectively 412, 413.
Typically three of these are present, arranged at 120° around the tubular body 41 and
socket 28.

Features 41 and 48 are also shown schematically in Fig. 1.

The construction shown in Fig. 4 works analogously to Fig. 2. The tubular
body 41 is introduced into the socket 48, and the bayonet connection parts 412, 413 O
operate as described with reference to Fig. 2.

The action of the projection 46 and the cavity 411 are shown more clearly in
Figs. 5 A-C. As shown in Fig. 5A, when the tubular body 41 is first inserted into
socket 48 in the direction of the arrow, before the head section 13 has been rotated to
bring the bayonet connection parts 212, 213 into alignment, the projection 26 and the"

cavity 211 are not in alignment. However the sloping part 43A of the end surface 43

and the end surface 410 of the socket define a space between them, into which
projection 46 fits, with the surfaces 43 and 410 in contact. As shown in Fig 3B, as the
body 41 is rotated in the direction of the arrow, the part 43A rides over the projection
46 in a ramp action, compressing the bridge part 45, which bends resiliently, i.e. O
arching towards the head end of the head section 13. As shown in Fig 5C, as the head
section 13 is rotated in the direction of the arrow to bring the bayonet connection parts
412, 413 into alignment with part 412 behind part 413, this rotation brings the
projection 46 and the cavity 411 into alignment. End stop features (not shown) may be
provided on the body 41 and/or socKet 48 to prevent further rotation of the body
which might bring the parts 212, 213 out of alignment, The resilience of the bridge
part 45 causes the cavity 411 to “snap” around projection 46 in a way that can be felt
by the user and may even be heard by the user. This gives the user a clear indication
that the bayonet-connection engagement parts 412, 413 are correctly aligned and
-12-
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securely engaged. Additionally the fitting of the projection 46 into cavity 411 helps to
retain the head section 13 securely in place on the handle during the use of the
toothbrush, for example against the vibration of the motor or use stresses.

Disengagement of the head section from the handle in the construction shown
in Figs SA-C is, analogously with Fig. 3, a reverse of the above described operation.

The action of the projection 46 and the cavity 411 in a modified construction
of Fig. 4 are shown more clearly in Figs. 6 A-C. This illustrates a modification of Fig.
4 in which the sloping part 43A of the end surface 43 is absent, i.e. the end surface 43
lies in a plane perpendicular to the length direction A—A. As shown in Fig. 6A, when
the tubular body 41 is first inserted into socket 48 in the direction of the arrow, before
the head section 13 has been rotated to bring the bayonet connection parts 412, 413
into alignment, the projection 46 and the cavity 411 are not in alignment, and the
projection 46 abuts against the end bridge part 45. Also the parts 412 are not deep
enough in the socket 48 to fit behind the parts 413, i.e. the part 412 is misaligned in
the longitudinal direction with part 413 by the distance “d”. As shown in Fig 6B, as
the body 41 is urged deeper into cavity 48 in the direction of the arrow the abutment
of the projection 46 against the bridge part 45 applies pressure to the part 45 bends
resiliently, i.e. arching towards the head end of the head section 13. The deformation*
of the bridge part 45 is sufficient to allow the body 41 to move the distance “d”
further into socket 48. As shown in Fig 6C, as the head section 13 is rotated in the
direction of the arrow to bring the bayonet connection parts 412, 413 into alignment
with part 412 behind part 413, this rotation brings the projection 46 and the cavity 411
into alignment. End stop features (not shown) may be provided on the body 41 and/or
socket 48 to prevent further rotation of the body which might bring the parts 412, 413
out of alignment. The resilience of the bridge part 45 causes the bridge part 45 to
“snap” back into its original shape so that cavity 411 fits around projection 46 ina
way that can be felt by the user and may even be heard by the user. This gives the
user a clear indication that the bayonet con.liection engagement parts 412, 413 are
correctly aligned and securely engaged. Additionally the fitting of the projection 46
into cavity 411 helps to retain the head section 13 securely in place on the handie
during the use of the toothbrush, for example against the vibration of the motor or use
stresses.
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Disengagement of the head section from the handle in the construction shown
in Figs 6A-C is, analogously with Figs. 3 and 5, a reverse of the above described

operation.
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Claims.
Toothbrush

1. A toothbrush comprising:

a handle containing an electric drive motor and having an engagement socket
for a head section;

a replaceable head section having a driveable toothbrush head and having a
plug part which is engageable with the socket;

the plug part has an end surface which when the plug part is engaged with
the socket faces in the direction of the handle, and the socket has an end surface
which faces generally in the direction of the head; wherein:

the end surface of the plug part is resiliently deformable in the handle - head
direction under the influence of pressure applied longitudinally to the end surface;

one of either the end surface of the plug part or the end surface of the socket
has a convexity thereon projecting along the head - handle direction, and the other
has a concavity therein which receives the projection when the plug part is engaged
with the socket.

2. A toothbrush according to claim 1 wherein the head section is an elongate *
structure having the driveable toothbrush head at one end, having a plug part
engageable with the socket at the opposite end.

3. A tothbrush according to claim 1 or 2 wherein the plug part is in the form

of a hollow, tubular body defined by a body wall and having an end surface which
faces in the direction of the handle.

4, A twothbrush according to any one of the preceding claims wherein the

convexity is on the end surface of the plug part, and the is located in the end surface
of the socket.

5. A toothbrush according to any one of claims 1 to 3 wherein the concavity is

located in the end surface of the plug part, and the convexity is located on the end
surface of the socket.
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6. A toothbrush according to any one of claims 3 to 5 wherein the end surface
of the plug part of the head section is made resiliently deformable by means of an
aperture adjacent to the end surface and passing completely through the body wall,
and which is bounded by a resiliently flexible bridge part partly or wholly bridging
the aperture on the gide of the aperture adjacent to the end surface, a surface of the
bridge part being an end surface of the plug part of the head section.

7. A toothbrush according to claim 6 wherein the aperture is in the form of a

slot.

8. A toothbrush according to claim 7 wherein the aperture is substantially
parallel-sided and rectangular over at least part of its length, and with its length
direction in the circumferential direction of the plug part.

9. A toothbrush according to any one of the preceding claims wherein the
convexity is in the form of a well-defined projection from a plane in which the end
surface of the plug part or the socket respectively lies.

10. A toothbrush according to any one of the preceding claims wherein the
convexity on the end surface of respectively the plug part of head section or the
socket is a small bump with sloping ramped side surfaces.

11. A toothbrush according to any one of the preceding claims wherein the
concavity in the end surface respectively of the socket or the plug part of the head
conforms substantially to the shape and side of the convexity on the end surface
respectively of the head section or the socket.

12. A toothbrush according to any one of claims 1 to 11 wherein the convexity

is on the end surface of the bridge part.

-16 -
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13. A toothbrush according to any one of claims 1 to 11 wherein the concavity is
in the end surface of the bridge part.

14. A toothbrush according to claim 1 wherein the head section is an elongate
structure having the driveable toothbrush head at one end, having a plug end part
engageable with the socket at the opposite end, the plug part of the head section
which is engageable with the socket is in the form of a hollow, tubular body having
an end surface which faces in the direction of the handle and is defined by a body
wall, a projection is located on the end surface of the plug part, and the cavity is
located in the end surface of the socket, an aperture is located adjacent to the end
surface and passing completely through the body wall, and is bounded by a
resiliently flexible bridge part bridging the aperture on the side of the aperture
adjacent to the end surface, a surface of the bridge part being an end surface of the

plug part of the head section, and the projection is on the end surface of the bridge
part.

15. A toothbrush according to claim 1 wherein the head section is an elongate
structure having the driveable toothbrush head at one end, having a plug end part )
engageable with the socket .at the opposite end, the plug part of the head section
which is engageable with the socket is in the form of a hollow, tubular body having
an end surface which faces in the direction of the handle and is defined by a body
wall, the projection is located on the end surface of the socket, and the cavity is
located in the end surface of the socket, an aperture is located adjacent to the end
surface and passing completely through the body wall, and is bounded by a
resiliently flexible bridge part bridging the aperture on the side of the aperture
adjacent to the end surface, a surface of the bridge part being an end surface of the
plug part of the head section, and the cavity is in the end surface of the bridge part.

16. A toothbrush according to any one of the preceding claims wherein the plug
part of the head section and the socket are provided with engagement features to

facilirate a locking but releasable engagement of the plug part with the socket.

-17-
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17. A toothbrush according to claim 16 wherein the engagement features
comprise a bayonet connection.

18. A toothbrush according to claim 8 or 11 wherein a part of the end surface of
the plug part other than where the cavity is located is aligned at a sloping alignment
relative to the part of the end surface of the socket at which the projection is
located.

19. A replaceable head section suitable for use with an electric toothbrush as
claimed in any one of the preceding claims.

20. A replaceable head section for an electrical toothbrush being an elongate
structure having a driveable toothbrush head at one end, having a plug end part at
the opposite end, the plug part of the head section being in the form of a hollow,
tubular body having an end surface and being defined by a body wall, an aperture
located adjacent to the end surface and passing completely through the body wall,
the aperture being bounded by a resiliently flexible bridge part bridging the aperture
onthesidcoftheapermadjicemmtheendsurfaoe. a surface of the bridge part
being an end surface of the plug part of the head section, and a projection on the
end surface of the bridge part.

21. A replaceable head section for an electrical toothbrush being an elongate
structure having a driveable toothbrush head at one end, having a plug end part at
the opposite end, the plug part of the head section being in the form of a hollow,
tubular body having an end surface and being defined by a body wall, an aperture
located adjacent to the end surface and passing completely through the body wall,
the aperture being bounded by a resiliently flexible bridge part bridging the aperture
on the side of the aperture adjacent to the end surface, a surface of the bridge part

being an end surface of the plug part of the head section, and a cavity on the end
surface of the bridge part.
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22. An injection moulding process in which flexible plastics materials are
injected into a mould having a mould cavity which defines the shape and dimensions
of one or more component parts of the toothbrush as claimed in any of the
preceding claims.

23.  An injection mould having a cavity therein suitable for a process as claimed
in claim 22.

-19 -
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