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RINSING GLASS AND CHARGER COMBINATION
FOR A POWER TOOTHBRUSH

[0001] This invention relates generally to charging systems for power toothbrushes, and
more specifically concerns a charging system which also incorporates a rinsing glass for the

user.

[0002] Power toothbrushes often are used with a charger unit using inductive-type
charging to charge the battery in the power toothbrush. For inductive charging, the coil on a
charger unit that is connected to a wall outlet is inductively coupled to a pickup coil inside the
base of the power toothbrush. The resulting flux between the two coils, with the battery in the
toothbrush being connected to the pickup coil in the base of the toothbrush, results in the battery
being charged. The charger is arranged to hold and charge the toothbrush when the toothbrush is

not in use.

[0003] With such a charging arrangement, a user will typically rinse their brushed teeth
using a separate glass following use of the toothbrush. Many users, however, find the use of a
separate glass for rinsing inconvenient. Manual toothbrush users, on the other hand, have no
need for a separate charging unit, but do need to rinse following toothbrush use, just as users of
power toothbrushes do. Often, the manual toothbrush user will use the same glass for both

holding the toothbrush when not in use and for rinsing.

[0004] Accordingly, it would be desirable to combine the holding and charging function
for a power toothbrush with a rinsing function, in a single unit. However, there are challenges to
provide an efficient charging system with such an arrangement, given the much greater distance
between the respective coils in the charger and the handle than is the case for a conventional

charger arrangement.

[0005] Accordingly, what is disclosed herein is a combination of a power toothbrush and
a charging system therefor, comprising: a base unit having a concave upper surface portion
with a charging coil wound around an interior surface thereof, the base unit being connectable
to a source of electrical power, the base unit further having an outer lip at the upper edge

thereof; a rinsing vessel having a lower surface configured to fit onto the concave upper surface
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portion of the base unit and the outer lip of the upper edge of the base unit, the rinsing vessel
shaped and adapted to hold a toothbrush therein at an angle in the range of 0°-45° from vertical,
the vessel having sides configured to prevent the toothbrush from tipping over when placed in
the vessel, and further configured relative to the base unit and a handle portion of the toothbrush
that charging of a power toothbrush can occur over a distance in the range of 15-35 mm

between a pickup coil in the handle of the toothbrush and the charging coil in the base unit.

[0006] Figure 1 is a cross-sectional view of the combination of a charging unit, an
associated rinsing glass and a portion of a toothbrush handle positioned at a desired orientation

relative to the rinsing glass.

[0007] Figure 2 is a cross-sectional view showing a suitable position of the toothbrush

handle in a glass which fits onto the charger of Figure 1.

[0008] Figure 3 is a top plan view of the charging system glass with a power toothbrush

positioned therein.

[0009] A combination charging system and rinsing glass suitable for charging a power
toothbrush is shown generally at 10. It includes a charger portion base unit 12 which in the
embodiment shown is approximately 30 mm high. The charger portion can have various cross-
sectional configurations, including round, square, oval, etc. An upper surface 14 of the charger
12 has a concave center portion 15 with an outer edge or lip 17. The upper surface extends
downwardly from lip 17 to a flat surrounding outer part 19, which is approximately 5 mm wide.
From outer part 19, charger 12 extends downwardly to a flat base element 21. Charger 12 is
made from ABS material, approximately 2 mm thick. Wound around the interior surface 20 of
the concave center portion 15 is a charging coil 22. In the embodiment shown, charging coil 22
has approximately 41+ 10 windings. The height 23 of the charging coil is an important
dimension in the charging system, approximately 9 mm in the embodiment shown, although this

can be varied to some extent, within a range of 5-25 mm.

[00010] A second portion of the charging system 10 is a vessel 26. Vessel 26 may be
made of glass or plastic, although glass is generally preferred. Vessel 26 functions in the present
arrangement both as a holder for a power toothbrush 27 when it is not in use and as a rinsing

glass for the user when brushing is complete. Vessel 26 is approximately 80 mm high and
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slightly tapers outwardly from a lower boundary edge 28 to an upper edge 30 thercof. In the
embodiment shown, vessel 26 is approximately square in cross-section with rounded corners, as
shown in Figure 3, although other configurations, including circular, can be used. The
configuration of the lower edge is such that it mates with the upper surface 14 of charger 12, in
particular, the flat outer part 19 therecof. The base or lower surface 27 of vessel 26 has a center
portion 32 which is convex, as shown in Figures 1 and 2, surrounded by a trough portion 34
which is positioned between the convex portion 32 and the lower boundary edge 28 of the vessel.
In the embodiment shown, the convex portion 32 has a thickness of approximately 3 mm, thin
enough to permit charging, but thick enough to maintain structural integrity and strength,
although this can be varied to some extent. The lower boundary edge 28 in the embodiment
shown is approximately 80 mm in diameter or there is 80 mm between opposing edges, if the
edge 28 has a square configuration. Trough portion 34 is configured and arranged to fit over
outer edge/lip 17 of the charger so that the glass rests securely on the charger when not in use

and reliably supports the power toothbrush when it is positioned in the glass.

[00011] A third part of the charging system is the power toothbrush 38 itself. When not in
use, the toothbrush is positioned within the glass, as shown in the figures. Typically, the vessel
26 is configured so that the handle of the toothbrush sits at an angle 6 of 28° in the embodiment
shown. This angle can vary, such as over a range of 0-45°. However, the arrangement must be
such that the toothbrush can sit in the glass without tipping the glass over. Typically, for a
toothbrush which is 192 mm long, 83 mm thereof will be within the vessel 26, i.e. below the

upper edge 30 of the vessel.

[00012] The toothbrush generally can be any power toothbrush. However, for best results,
a lower end of handle 40 portion of the toothbrush (Figure 1) includes a ferrite core 42, which
improves the flux coupling. In the embodiment shown, ferrite core 42 fits in the center of the
lower end of the handle and has an exterior diameter of approximately 9.4 mm and a height 43 of
approximately 8.0 mm. The edges of the core are typically champfered. The ferrite core assists
in the charging function for the combination. Wound around the lower end of the handle in a
bobbin portion 44 thereof is a pickup coil 46. In the embodiment shown, the bobbin portion 44

has a base diameter of approximately 12.4 mm and an outer edge diameter of approximately 17.5
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mm. The open space for the winding is approximately 3.9 mm wide. The pickup coil 46 in the

embodiment shown has approximately 60 windings.

[00013] The distance 48 between the bottom of the charging coil and the top of the pickup
coil, generally referred to as the charging distance, is another significant dimension and, in the
embodiment shown, is 24 mm, within a range of 15-35 mm. This is in contrast to a typical
charging distance of 1 mm or so. The charging system also typically includes a capacitor, so that
the two coils can be tuned to improve charging efficiency. In the embodiment shown, there is

maximum coupling at 80 KHz.

[00014] The above arrangement provides both a reliable charging system for the power
toothbrush, but also provides a convenient rinsing glass for the user with the same combination
of elements. The toothbrush is positioned in the rinsing glass when the toothbrush is not in use,

as opposed to being positioned within a conventional charging unit.

[00015] In operation, the user will first remove the toothbrush from the glass vessel 26,
with the toothbrush being fully charged. The user will then brush his/her teeth in a conventional
manner, rinse the toothbrush and then remove the glass from the charger and use the glass to
rinse out the mouth. The glass will then be rinsed with clean water and repositioned on the
charger, at which point the toothbrush can be positioned in the glass for storage and recharging

until the next use.

[00016] 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. The combination of a power toothbrush and a charging system therefor,

comprising:

a base unit (12) having a concave upper surface portion (15) with a charging coil
(22) wound around an interior surface (20) thereof, the base unit being connectable to a source of

electrical power, the base unit further having an outer lip (17) at the upper edge thereof; and

a rinsing vessel (26) having a lower surface (27) configured to fit onto the
concave upper surface portion of the base unit and the outer lip of the upper edge of the base
unit, the rinsing vessel shaped and adapted to hold a toothbrush therein at an angle in the range
0f 0°-45° from vertical, the vessel having sides configured to prevent the toothbrush from tipping
over when placed in the vessel, and further configured relative to the base unit and a handle
portion of the toothbrush that charging of a power toothbrush can occur over a distance in the
range of 15-35 mm between a pickup coil (46) in the handle of the toothbrush and the charging

coil in the base unit.

2. The combination of claim 1, wherein the rinsing vessel has a lower surface
configuration and dimensions which substantially match the configuration and dimensions of the

upper surface of the base unit.
3. The combination of claim 1, wherein the rinsing vessel is made of glass.

4. The combination of claim 1, wherein the rinsing vessel is made from a plastic

material.

5. The combination of claim 1, wherein the rinsing vessel has an interior
configuration such that the toothbrush sits at an angle of approximately 28° from vertical when it

is positioned in the vessel.

6. The combination of claim 1, wherein the toothbrush has a ferrite core (42)
positioned in its lower end, and wherein the pickup coil is wound around a bobbin member (44)

which surrounds the ferrite core.
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7. The combination of claim 1, wherein the charging distance (48) between the

charging coil and the pickup coil is approximately 24 mm.

8. The combination of claim 1, wherein the wvessel has a thickness of

approximately 3 mm at a lower end thereof, adjacent the concave portion of the charger.

9. The combination of claim 1, wherein the height (23) of the charging coil is

approximately 9mm.

10. The combination of claim 1, wherein the pickup coil has approximately 60

windings and wherein the charging coil has approximately 41 £+ 10 windings.

11. The combination of claim 1, wherein the charger has a base section which
extends downwardly from the outer lip to a lower base element surface which rests on a counter

surface in use.
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