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BRUSHHEAD FOR A POWER TOOTHBRUSH WITH MOVING PADDLE MEMBERS

This invention relates to power toothbrushes, and more specificaly concerns a
new brushhead for use with power toothbrushes.

Several power toothbrushes available from different manufacturers feature
multiple-motion brushhead action. The separate motions vary, including for example a
combination of rotary motion and longitudinal (back-and-forth) motion and/or in-and-out
(toward and away from the teeth) motion. In addition, some power toothbrushes feature a
brushhead moving in complex patterns, such as afigure eight. However, these multi-motion
brushheads typically have a least two significant disadvantages. The brushheads use
standard mechanical linkages, including cam-driven and gear-driven arrangements, to create
the multiple motions. These mechanical linkages require a significant amount of space,
which increases the size of the brushhead, as well as cost. In addition, such mechanical
linkages which operate in an effective frequency range similar to that of sonic frequency
toothbrushes (150-300 Hz) are typically quite noisy and usually experience excessive wear in
a short time of operation. These mechanical linkages also are frequently complex in order to
produce the desired multiple brushhead motions, and are therefore subject to short life and/or
breakdown.

The present arrangement produces multiple brushhead motions effective in
cleaning teeth a a resonant frequency without use of typical mechanical linkages and
therefore overcomes the disadvantages of conventional multi-motion toothbrush heads.

Accordingly, the brushhead for use with a power toothbrush having a back-
and-forth sweeping-type driving motion produced by a drive assembly comprises. a neck
portion configured for attachment to an extending portion of the drive assembly; and abristle
base member positioned a a distal end of the neck portion, the bristle base member including
a central portion and two paddle members on opposing sides of the central portion, the central
portion and the paddle members extending in cantilever fashion, respectively, from the distal
end of the neck portion, wherein opposing ends of the central portion and the paddle
members are free to move, wherein the central portion follows the movement of the drive
member in aback-and-forth sweeping motion for action along the teeth, while the two paddie

members move in and out, toward and away from the teeth.
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Figure 1is an elevational view of a power toothbrush with the brushhead of
the present invention.

Figure 2is atop view of abrushhead embodying the present invention.

Figure 3 is atop view of one embodiment of the bristle base portion of the
new brushhead, without bristles.

Figures 4A-4D are lateral cross-sectional views of the bristle base portion of
Figure 3, showing the relative motion of the bristle base during operation of the toothbrush.

Figure 5 is a top view of another embodiment of the bristle base portion,
without bristles.

Figures 6A-6D are lateral cross-sectional views of the bristle base of Figure 5,
showing the relative motion of the bristle base portion during operation of the toothbrush.

Figure 1 shows a power toothbrush generally a 10 which includes the
brushhead 12 of the present invention and a handle portion 14. Handle portion 14 in genera
includes a drive assembly 16 powered by a rechargeable battery 18 and controlled by a
microprocessor 20. The handle aso includes an on/off switch 22 and a control button 24 for
controlling the mode of operation of a multi-mode toothbrush. The drive assembly 16
includes a driveshaft 26 which produces a sweeping (partial rotation) motion of the
brushhead assembly 12. The rotational amplitude is 5-28°, with a preferred range of 7-14°.
The proper operation of the present brushhead 12 requires such a sweeping, i.e. partia
rotation, motion.

Brushhead 12 includes an elongated, slim neck portion 30 which ishollow at a
proximal end 32, into which driveshaft 26 securely fits. At the distal end 34 of neck portion
30 is a bristle base member 36 which is particularly configured and structured to produce a
multi-motion action involving separate portions of the bristle base assembly and hence the
bristles thereon, or alternatively, a single-motion action toward and away from the teeth of
the user. The multi-motion arrangement, however, is preferred, and is illustrated in the
brushhead of Figures 1, 2 and 3. The alternative motion arrangement is shown in Figure 5.

Referring now to Figures 2 and 3, the bristle base member includes a central
portion 34 and two side paddle member portions 36 and 38 on opposing sides of the central
portion. In the embodiment shown, the overall width of the brushhead is 13 mm, athough it

could be smaller, while the width of the central portion is approximately 2-5 mm and the
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width of each of the two paddle member portions isalso 2-5 mm. The central portion and the
two paddle members are substantially co-planar, with the two paddle members being
substantially identical. The central portion 34 and the two paddle members 36, 38 are
connected a their proximal ends to the distal end of the brushhead neck portion. The
opposing free ends 46, 48 of the two paddle members are free to move. In the embodiment
shown in Figures 2 and 3, the central portion 34 extends beyond the free ends of the two
paddle members 36, 38 and includes a cap-like end piece 50 which extends between the outer
sides of the two paddle members and forward of the free ends thereof, terminating in a curved
end surface 52. The central portion and the two paddle members can be integral with of the
neck portion of the brushhead, or they can be separate and connected thereto. Typicaly, the
entire bristle base member will be made of a plastic, such as polypropylene or polyester. In
the embodiment shown, the thickness of the paddles is approximately 2-5 mm, with 4 mm
being preferred.

In operation, which is a key aspect of the invention, as the driveshaft 26
sweeps or rotates through a specified angle about axis 49, as shown in Figures 4A-4D, the
two side paddle members 36, 38 move in and out alternately, toward and away from the teeth,
while the central portion 39 rotates, as shown by arrows 41, 43. The bristles are not shown in
Figures 4A-4D for clarity. Figures 4A, 4B show the rotation in one direction, while Figures
4C, 4D show the rotation in the opposing direction. Thus, relative to the teeth, the centra
portion 39 with bristles thereon produces a scrubbing action along the teeth surfaces, while
the two paddle members produce an in-and-out, i.e. poking, motion relative to the teeth,
which is particularly effective for the interproximal areas between the teeth. Hence, a dua
motion brushhead is achieved without any mechanical linkages, due to the cantilever
arrangement of the two paddle members and a sweeping, i.e. partialy rotating, action of the
appliance driveshaft, which drives the central portion of the brushhead in a scrubbing-type
action on the teeth, but also produces the in and out action of the paddle members. As
indicated above, the multi-motion requires that the brushhead be driven rotationally in a side-
to-side (oscillating) manner about the axis of the neck portion. An appliance motor, driven
by a sinusoidal signal, produces the required driveshaft motion for the brushhead. For
sweeping motion toothbrushes, with a frequency in the range of 150-300 Hz, the in-and-out
action of the two paddle members will have the same frequency. The amplitude of the paddle

member motion is a function of paddle stiffness, paddle mass and loading of the brushhead
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by user action. The paddle stiffness is a function of the geometry of the paddle, described
above, and the modulus of éasticity of the brushhead material.

Accordingly, an effective multi-motion toothbrush is desirably achieved
having two important cleansing actions, produced by the arrangement and configuration of
the bristle base assembly itself without any additional mechanical cams or linkages.

The bristle base arrangement can also be used for just in-and-out (toward and
away from the teeth) single motion action. The structural arrangement of the brushhead is
shown in Figure 5 a 52. It includes two substantially identical paddle members 54 and 56
(except for the curved free ends) which are substantially co-planar. The physical dimensions
of the paddle members, the rotation of the driveshaft and the range of the poking motion is
similar to that of the embodiment of Figure 3. The space between the two paddle members in
this case is approximately 0.5-1 mm.

As shown in Figures 6A-6D, as the driveshaft 26 sweeps through a specific
angle, as shown by arrows 61 and 62 about axis 64, the two paddle members 54, 56
alternately move toward and away from the teeth, as shown by arrows 66, 68. Figures 6A,
6B show the movement of paddle members 54, 56 when the driveshaft rotates in one
direction, while Figures 6C and 6D show the movement of paddle members 54, 56 when the
driveshaft rotates in the other direction. With bristles attached to the paddie members, a
poking (in/out) motion is produced, which again is particularly effective for interproximal
cleaning.

Accordingly, a new brushhead for a power toothbrush has been disclosed
which is arranged and configured to produce a multi-motion action by virtue of the bristle
base structure and arrangement, when the brushhead structure is driven in a sweeping
(partialy rotating) motion, without any mechanical linkages or cams.

Although a preferred embodiment of the invention has been disclosed for
purposes of illustration, it should be understood that various changes, modifications and
substitutions may be incorporated in the embodiment without departing from the spirit of the

invention, which is defined by the claims which follow.
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CLAIMS:

1. A brushhead for use with a power toothbrush having a back-and-forth
sweeping-type driving motion produced by a drive assembly, comprising:

aneck portion configured for attachment to an extending driveshaft portion of
the drive assembly; and

abristle base member positioned at a distal end of the neck portion, the bristle
base member including a central portion and two paddle members on opposing sides of the
central portion, the central portion and the paddle members extending in cantilever fashion,
respectively, from the distal end of the neck portion, wherein opposing ends of the central
portion and the paddle members are free to move, wherein the central portion follows the
movement of the drive member in a back-and-forth sweeping motion for action along the

teeth, while the two paddle members move in and out, toward and away from the teeth.

2. The brushhead of clam 1, wherein the paddle members are each
approximately 12-36 mm long, 2-5 mm wide and 2-5 mm thick.

3. The brushhead of claim 2, wherein the paddle members are approximately
4 mm thick.

4. The brushhead of claim 1, wherein the sweeping action covers 5-20° and
wherein the in-and-out motion is for 0.5 mm-5mm.

5. The brushhead of claim 4, wherein the sweeping action is preferably in the
range of 7-14° and the in-and-out motion is approximately 2 mm.

6. The brushhead of claim 1, wherein the two paddle members are
substantially identical and co-planar with the central portion, and wherein the central portion
includes an end section a its distal end, the end section extending sightly beyond the
opposing ends of the paddle members and covers substantialy the entire width of the bristle
base member.
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7. A brushhead for use with a power toothbrush having a back-and-forth
sweeping-type driving action produced by a drive assembly, comprising:

a neck portion for attachment to an extending driveshaft portion of the drive
assembly; and

abristle base member, the bristle base member including two paddle members
supported, respectively, in cantilever fashion from a distal end of the neck portion, the other
end of each of the two paddle members being free to move in and out, in aternating motion,

toward and away from the teeth in response to the driving motion of the drive assembly.

8. The brushhead of clam 7, wherein the two paddle members are
substantially identical and co-planar, and wherein the two paddle members are separated by a
distance of approximately 0.5-1 mm.
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