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(57) Abrege/Abstract:

A toothbrush (100) may Include an audio component (140) configured to operate as a microphone to receive an audio signal in a
first mode of operation and to operate as a speaker to output the audio signal through the body (148) of the toothbrush (100) In a
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(57) Abrege(suite)/Abstract(continued):

second mode of operation. Another toothbrush (100) may include a motor (271) for powering one or more moveable elements
(227) and a processor (392) to monitor and maintain a variable, such as the motor speed or voltage applied, associated with the
motor (271). Another toothbrush (100) may include a single operation mode button (Figures 13A- 13C) to change a mode of
operation of moveable elements (227) on the toothbrush (100) and audio signals transmitted through an output (148) of the
toothbrush (100).
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Abstract

A toothbrush (100) may include an audio component (140) configured to operate
as a microphone to receive an audio signal in a first mode of operation and to operate as a
speaker to output the audio signal through the body (148) of the toothbrush (100) 1n a
second mode of operation. Another toothbrush (100) may include a motor (271) for
powering one or more moveable elements (227) and a processor (392) to monitor and
maintain a variable, such as the motor speed or voltage applied, associated with the motor
(271). Another toothbrush (100) may include a single operation mode button (Figures
13A- 13C) to change a mode of operation of moveable elements (227) on the toothbrush
(100) and audio signals transmitted through an output (148) of the toothbrush (100).
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INTERACTIVE TOOTHBRUSH

This is a divisional of Canadian National Phase Patent Application Serial

No. 2,727,879 tiled June 26, 2008.
BACKGROUND OF THE INVENTION

[02] Aspects of the present disclosure relate to toothbrushes, and more
particularly to a toothbrush that can record and/or play music or other audio signals. Statistics
show that only a small percentage of the population 1in any country brushes their teeth for the
dentist-recommended time of two minutes. This can be especially true of younger children
and teenagers, who view to‘oth brushing as a mundane duty with few pleasurable aspects.
Accordingly, there 1s a need to create an environment that makes tooth brushing enjoyable so
that children and teenagers in particular will brush as often as they should and for the

recommended period of time.
BRIEF SUMMARY OF THE INVENTION

[03] Some aspects of the present disclosure may enable a person to know that
he/she has brushed his/her teeth for a period of time close to the professional recommendation

while enjoying a musical interlude of his/her choosing.

[04] In one aspect, a toothbrush is provided with a body configured to store a
speaker that i1s configured to output an audio signal through the body of the toothbrush and

configured to be angled with respect to the body to prevent water from contacting the speaker.

- [05] In another aspect, a toothbrush comprises a body configured to store an
audio component that 1s configured to operate as a microphone to receive an audio signal 1n a

first mode of operation and to operate as a speaker to output the audio signal through the body

of the toothbrush in a second mode of operation.

[06] In another aspect, a toothbrush comprises a motor for operation of one or
more moveable elements of the toothbrush and a processor configured to automatically

monitor and maintain a variable associated with the motor during operation of the motor.
1
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- [07] In another aspect, a toothbrush comprises a body, a portion of the body
being configured for gripping by a user; a storage unit including an output for transmitting a
stored audio Signal and a power source, wherein the storage unit 1s configured to be
removably housed within a cavity of the body; an oral care region attached to the body, the
oral care region including tooth cleaning elements configured to move when powered by the
power source; and a single operation mode button configured to change a mode of operation

of the toothbiush.

- [07a] In another aspect, there is provided a toothbrush, comprising: a motor
for operation of one or more moveable elements of the toothbrush; and a processor configured
to automatically monitor and maintain a variable associated with the motor during operation

of the motor.

- [08] A variety of different storage unit and toothbrush configurations are
discussed herein, each creating an enjoyable environment during tooth brushing. These

configurations advantageously provide improved oral hygiene for children and teenagers.
BRIEF DESCRIPTION OF THE DRAWINGS

[09] FIG. 1 1s a side view of an example of a toothbrush described herein.

[10] FIG. 2 is a bottom view of the surface of the toothbrush of FIG. 1 in

accordance with at least one aspect of the present disclosure.
[11] FIG. 3 is an exploded view of the toothbrush of FIG. 1 described herein.

[12] FIG. 4 is an exploded view of a connection arrangement of a storage unit

of the toothbrush of FIG. 1 and a signal source described herein.

- [13] FIG. 5 is an exploded view of an example of a toothbrush described

hereln.

[14] FIG. 6 is a cutaway side view illustrating internal components of the

toothbrush of FIG. 5 described herein.
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[15] FIG. 7 is an enlarged internal view of a toothbrush described herein.

[16] FIG. 8 1s an example functional block diagram of components of a

storage unit described herein.

| [17] FIG. 9 is a flow chart of an 1illustrative method for transferring music or

audio from a signal source to a toothbrush described herein.

[18] FIG. 10 1s a flow chart of an illustrative method for changing a mode of

operation of a toothbrush described herein.

[19] FIG. 11 1s a flow chart of another illustrative method for changing a

mode of operation of a toothbrush described herein.

| [20] FIG. 12 1s a tlow chart of another illustrative method for changing a

mode of operation of a toothbrush described herein.

[21] FIGs. 13A-13C are top views of an example of depression of a mode of

operation button for a toothbrush described herein.
[22] FIG. 14 1s a side view of an example of a toothbrush described herein.

[23] FIG. 15 1s a cutaway side view of an example of a storage unit of a

toothbrush

2a
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described herein.
DETAILED DESCRIPTION OF THE INVENTION

[24] The following detailed description 1s not intended to be understood In a
hmiting sense, but to be examples of the disclosure presented solely for 1llustration thereof,
and by reference to which in connection with the following description and the
accompanying drawings one skilled in the art may be advised of the advantages and
construction of the disclosure. In the various views of the drawings, like reference characters
designate like or similar parts.

[25] Figures 1-4 illustrate a toothbrush assembly 100 in accordance with at least
one aspect of the present disclosure. The toothbrush assembly 100 may include a power
toothbrush 120 having a body 125, a removable storage unit 140 that forms a portion of the
handle 126, and an operation mode button 128. The toothbrush 120 further may comprise a
head 124 or oral care regi;m having tooth cleaning elements 127, and a handle 126. Head 124
may be replaceable, or it may be permanently attached to handle 126. As used herein, the
term "tooth cleaning elements" or “‘cleaning elements” may includes any type of structure
that is commonly used or is suitable for use in providing oral health benefits (e.g., tooth
cleaning, tooth polishing, tooth whitening, massaging, stimulating, etc.) by making contact
with portions of the teeth and gums. Such tooth cleaning elements may include but are not
limited to tufts of bristles that can be formed to have a number of different shapes and sizes
and elastomeric cleaning members that can be formed to have a number of different shapes
and sizes, or a combination of both tufls of bristles and elastomeric cleaning members. The
tooth cleaning elements may be arranged on head 124 as desired.

[26] The toothbrush 120 may be a powered toothbrush including a power source

that drives a powered element, such as movable cleaning elements 127.

[27] Referring to Figures 1-4, the removable storage unit 140 further may comprise
an input 144 for connection to an audio device 160, a digital memory device 146 (shown in
dotted lines) for storing audio signals in digital form in which signal are received via the
input 144. The input can take on a variety of forms. For example, in one arrangement, input
144 may be a standard headphone jack (i.e. 2.5 mm). Referring to Figure 2, the removable
storage unit 140 may include an output 148 in the form of a speaker positioned on the
underside 149 of the unit 140 for audibly transmitting the digitally stored audio signals to the
user’s surroundings. The speaker may be of sealed construction for water resistance, for
example. The speaker 148 may be configured to be angled to prevent moisture/water

collection from pooling on the surface in order to prevent water from contacting the speaker.

3
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28] FIG. 15 1s a cutaway side view of an example of a storage unit of toothbrush
described herein. As shown in Figure 15, storage unit 140 may include a speaker 148 that is
configured to output audio 1501 through the base of the storage unit. The girth of the output
opemung 1503 of the speaker 148 may be configured to be angled with respect to a resting
surface 1505 of the storage umit 140. As such, since the speaker opening 1503 is angled with
respect to surface 1503, a larger speaker opening 1503 may be utilized to allow for a louder
audio output 1501. The angle of the speaker opening 1503 with respect to surface 1505 may
vary with respect to the girth of the speaker opening 1503 desired. In one embedment,
speaker opening 103 may be configured to be between 20 and 30 degrees, yet the present
disclosure 1s not so limited.

[29] Sull further, by angling speaker opening 1503 with respect to surface 1505, 1f
a user places the storage unit 140 on a surface 1505 that has a pool of water on the surface
1505, any possible moisture that may collect on the speaker opening 1503 surface may be
drained, as shown by broken reference line 1507. As such, a user does not worry about
cleaning a sink surface 1505 of all water before placing her toothbrush, with the storage unit
140 included, on the surface 1505.

[30] Additionally, the output 148 can be located at other parts of the storage unit
140. For example, as shown in Figure 14, speaker 148 may be configured on a side of
storage unit 140. In such a configuration, if the toothbrush 100 1s standing so that underside
149 is against a surface, such as a bathroom counter, music or other audio output still may be
heard without a muffled sound as the audio hits the surface beneath the underside 149. Still
other configurations allow for multiple speakers 148 and/or speaker system that may include
components to output sound in multiple directions.

[31] Although not shown in the Figures, a microphone may be included within one
or more of the components described herein. Such a microphone may be configured to allow
a user to input audio speech or sounds as desired by the user. In accordance with at least one
aspect of the present disclosure, speaker 148 may be an audio component configured to be
utilized as both a speaker for output and a rﬁicrophone for input. In accordance with one
mode of operation, the audio component may operate as a microphone to receive an audio
signal, such as speech or music. The received audio signal may be stored in a memory
within the toothbrush. Then, in another mode of operation, the same audio component may
be utilized as a speaker, such as speaker 148, to output an audio signal, such as the saved
audio signal or another stored audio signal. The different modes of operation may be

actuated by one or more operation mode buttons, such as operation mode button 128.

4
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Operation of the audio component as a microphone or as a speaker may be implemented by
one or more different hardware, firmware, or software components to implement the desired
mode of operation. '

[32] The storage unit 140 further may include a record button 150 for recording
audio signals to the memory 146, and a play button 152 for playing the recorded audio
signals. In operation, the play feature may incorporate a timed playback aspect as described
herein. An electrical power source 154 (shown in dotted lines), such as a battery or the like,
may be provided 1n the storage unit 140 to power the record and playback features as well as
any powered element in the toothbrush 120. For example, a vibration generator 122 (shown
in dotted lines) may be located in the neck 123 to generate vibrations in the head 124. The
generator 122 can be powered by the power source 1354.

[33] Altematively, the storage unit 140 may plug into an outlet using a supplied
cable connection (not shown). Other control configurations may be used. In accordance
with at least one aspect of the present disclosure, the storage unit 140 of toothbrush 120 may
be configured so that the functions associated with the record button 150 and the play button
152 may be operational as a single button. In such a configuration, storage unit 140 may
determine whether the input 144 is connected to a signal source 160, in order to receive audio
signal(s) when the single button is activated, or whether the input 144 is connected to
toothbrush 120, in order to play the audio signal(s) when the single button is activated.
Although shown as a push button type input, button 128, record button 150, and/or play
button 152 may be any of a number of other types of input mechanisms or devices.

[34] In accordance with at least one aspect of the present disclosure, a user may
connect toothbrush 120 to a signal source 160 (here shown as an APPLE® 1POD® for
example) and activate the signal transfer from the source 160 to the memory 146 using a play
button on the signal source (not shown) and the record button 150. The record button 130
may be depressed once to record a certain period of music, such as three minutes for

example, or it may be held down for a period of time equal to the amount of music

transferred.

[35] The user then activates a timed playback of the stored music through the
speaker 148 by pressing play button 152 to play music for, for example, two minutes upon
pressing and holding button 152 for two seconds, or three minutes upon pressing and holding
button 152 for three seconds. Other durations may be set, which can correlate with a time
period other than two or three minutes, or it can designate a specific number of songs.

Alternatively, toothbrush 120 may be configured so that a user may simply press the play
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button 152 if a timed playback 1s not desired. Nevertheless, while any type of musical or
non-musical audio signals may be stored 1 the memory, the toothbrush 120 advantageously
enables the user to play audio signals pleasurable to him or her. In this way, the user can
have an enjoyable brushing experience and will likely brush his or her teeth for the entire
playback duration.

[36] Any audio content may be used. In various scenarios of use, for children and
teens, the audio signals may comprise audio digital webcasts, musical segments from a radio,
satellite audio device, computer network (e.g., Internet), or the user’s audio collection and the
like. In one scenano, for adults, the audio signals may compnse information-based news
summaries or stock reports for example that are automatically downloaded from the Internet.
These vanous functions of the toothbrush enhance the brushing experience and enables
longer duration brushing for improved oral hygiene. Any type of signal, such as audio and/or
video, can be stored in the digital memory 146 of the toothbrush assembly 100, as long as the
toothbrush assembly 100 includes an appropriate output to present such signal to a user. In
one aspect, toothbrush assembly 100 also may include a display screen (not shown) to
display video signals stored in the storage unit 140. Such uses, provide for musical videos to
be played on the toothbrush 100, for example.

[37] Any number of types of external audio and/or video sources may be utilized
including an MP3 player, a CD player, a cassette player, a computer, a satellite audio/video
receiver, or handheld digital satellite audio device and/or other signal sources.

[38] In the aspects of the oral device described to follow, the operation of
recording and/or storing audio signals, such as music, in a storage unit, for future playback 1s
in accordance with the embodiments of Figures 1-4. Furthermore, the described signal

source may be any external source as long as the signals are capable of being communicated
and transferred from the source to the toothbrush assembly. Thus, the connection between
the storage unit and the signal source does not have to be a direct physical connection, but
could be a wireless connection that utilizes, for example, Bluetooth® technology or the like.
The various illustrative arrangements of toothbrushes described herein each creates an
environment that makes tooth brushing enjoyable and more likely to be maintained for at
least the dentist-recommended period of time.

(39] In one operation, the storage unit 140 is removed from the body 125 (Figure
3) and connected to a signal source 160 by a direct connection with the nput 144. In the
embodiments of Figures 1-4 the input 144 generally comprises a headphone jack that extends

outwardly from the storage unit 140. The input 144 is concealed within the body 125 of the

6
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toothbrush 120 when the storage unit 140 1s connected therecto. Nevertheless, other input
connections are contemplated, such as a Universal Serial Bus (USB) connector/adapter,
which may be covered during use of the toothbrush 100 by a protecting cap (not shown), and
which may function to both communicate with a signal source 160 and a power source 154
such as a recharging base (not shown). In this regard, the physical attachment of the input
144 with the body 125 does not result in signals being transferred from the storage umt 140
to the body 125. The outward extension of the input 144 allows the storage unit 140 to be
directly connected or attached to the source 160 at a convenient location. The record button
150 and play button 152 function in a similar manner as described before, and a timed
playback feature could be incorporated as descnbed above.

[40] Button 128 may be configured to operate as a single input button for multiple
modes of operation of the toothbrush 100. Button 128 may be configured to operate 1n a
number of different manners based upon how long the button 128 1s depressed, how many
times the button 128 is depressed, and/or the area of button 128 that 1s depressed. Single
mode of operation button 128 may be configured to operate motonized elements of
toothbrush 100 and output music and/or other audio in accordance with one or more modes
of operation.

[41] In accordance with one mode, the toothbrush 100 may be motorized for
movement of one or more cleaning elements and music and/or other audio may be outputted
from a speaker at a high volume. In accordance with another mode, the toothbrush 100 may
be motorized for movement of one or more cleaning elements and music and/or other audio
may be outputted from a speaker at a low volume. In accordance with still another mode, the
toothbrush 100 may be motorized for movement of one or more cleaning elements and no
music and/or other audio may be outputted from a speaker. In accordance with yet another
mode, the toothbrush 100 may not be motorized for movement of one or more cleaming
elements and music and/or other audio may be outputted from a speaker.

[42] Any of a number of different operations of the motorized cleaning elements of
the toothbrush 100 and/or the music or other audio output may be configured for a mode of
operation in accordance with one or more aspects of the present disclosure described herein.
For example, one mode of operation may be to output music or other audio from a pérticular
file, such as a particular play list of the user that is stored in the toothbrush 100. In another
mode of operation, the speed of the motonized cleaning elements of the toothbrush 100 may
change in accordance with music tempo, volume, or other features. Any of a number of

different modes of operation of the moving elements of toothbrush 100 and/or the music or
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other audio output from toothbrush 100 may be utilized in accordance with one or more
aspects of the present disclosure.

[43] Figures 10-12 illustrate methods for changing a mode of operation of a
toothbrush 1n accordance with at least one aspect of the present disclosure. A mode of
operation may be changed using a number of different input schemes. Figure 10 illustrates
an example where the mode of operation of a toothbrush i1s configured to change based upon
how long a user of the toothbrush depresses a mode of operation button on the toothbrush
before releasing the depression. Different modes of operation may use different volumes for
audio output, use different vibrations for one or more powered cleaning elements of the
toothbrush, power the audio output and not power the powered cleaming elements, power the
cleaning elements and not power the audio output, use different audio signals for output from
the audio output, etc.

[44] The process begins and at step 1001, a user of a toothbrush in accordance with
one or more features of the present disclosure depresses a mode of operation button on the
toothbrush. For example, with respect to Figure 1, the user may depress mode of operation
button 128. The method then moves to step 1003.

[45] In step 1003, a determination is made as to whether the user has released the
depressed mode of operation button within a first time period. For example, a first time
period may be defined to be one second. Ii a user depresseé the mode of operation button
and releases the button after two seconds, the determination of step 1003 would be that the
user did not release the depressed mode of operation button within the first time period, 1.e.,
within one second. If the user did release the mode of operation button within the first time
period, the process moves to step 1005 where the operation of the toothbrush occurs 1n a first
mode of operation. Such a condition may be that the toothbrush is motorized to operate and
music and/or other audio is outputted from the toothbrush at a high volume. If the user did
not release the mode of operation button within the first time period 1n step 1003, the process

moves to step 1007.

[46] In step 1007, a determination is made as to whether the user has released the
depressed mode of operation button within a second time period. For example, a second time

period may be defined to be more than one second up to and including two seconds. If a user

depresses the mode of operation button and.releases the button after three seconds, the
determination of step 1007 would be that the user did not release the depressed mode of
operation button within the second time period, i.c., between more than one second and two

seconds. If the user did release the mode of operation button within the second time period,

8
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the process moves to step 1009 where the operation of the toothbrush occurs in a second
mode of operation. Such a condition may be that the toothbrush i1s motorized to operate and
music and/or other audio is outputted from the toothbrush at a low volume. If the user did
not release the mode of operation button within the second time period in step 1009, the
process moves to step 1011.

[47] Instep 1011, a determination is made as to whether the user has released the
depressed mode of operation button within a third time period. For example, a third time
period may be defined to be more than two seconds up to and including three seconds. If a
user depresses the mode of operation button and releases the button after four seconds, the
determination of step 1011 would be that the user did not release the depressed mode of
operation button within the third time period, 1.e., between more than two seconds and three
seconds. Ifthe user did release the mode of operation button within the third time penod, the
process moves to step 1013 where the operation of the toothbrush occurs in a third mode of
operation. Such a condition may be that the toothbrush is motorized to operate and music
and/or other audio is not outputted from the toothbrush. If the user did not release the mode
of operation button within the third time period in step 1011, the process moves to step 1015,
where the operation of the toothbrush occurs in a fourth mode of operation. Such a condition
may be that the toothbrush is not motorized to operate and music and/or other audio is
outputted from the toothbrush.

[48] Figure 11 illustrates an example where the mode of operation of a toothbrush
is configured to change based upon how many times a user of the toothbrush depresses a
mode of operation button on the toothbrush. The process begins and at step 1101, a user ot a
toothbrush in accordance with one or more features of the present disclosure depresses a

mode of operation button on the toothbrush a single time. For example, with respect to

Figure 1, the user may depress mode of operation button 128. The method then moves to
step 1103.

[49] In step 1103, a determination is made as to whether the user has depressed the
mode of operation button a second time within a specified time period before locking on a
particular mode of operation. For example, a specified time period may be defined to lock to
a particular mode of operation if no depression of the mode of operation button occurs after
two seconds from the previous depression. If a user depresses the mode of operation button
in step 1101 and then does not depress the mode of operation button again within the
specified time period in step 1103, the determination of step 1103 would move to step 1105

to indicate that the user did not depress the mode of operation button a second time and the

9
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operation of the toothbrush occurs within a first mode of operation. Such a condition may be
that the toothbrush 1s motorized to operate and music and/or other audio is outputted from the
toothbrush at a high volume. If the user did depress the mode of operation button a second
time 1n siep 1103, the process moves to step 1107.

[S0] Instep 1107, a determination is made as to whether the user has depressed the
mode of operation button a third time within a specified time period before locking on a
particular mode of operation. For example, a specified time period may be defined to lock to
a particular mode of operation if no depression of the mode of operation button occurs after
two seconds from the previous depression. If a user does not depress the mode of operation
button again within the specified time period in step 1107, the determination of step 1107
would move to step 1109 to indicate that the user did not depress the mode of operation
button a third time and the operation of the toothbrush occurs within a second mode of
operation. Such a condition may be that the toothbrush is motorized to operate and music
and/or other audio is outputted from the toothbrush at a low volume. If the user did depress
the mode of operation button a third time 1n step 1107, the process moves to step 1111.

[S1] Instep 1111, a determination is made as to whether the user has depressed the
mode of operation button a fourth time within a specified time period before locking on a
particular mode of operation. For example, a specified time period may be defined to lock to
a particular mode of operation if no depression of the mode of operation button occurs after
two seconds from the previous depression. If a user does not depress the mode of operation
button again within the specified time period in step 1111, the determination of step 1111
would move to step 1113 to indicate that the user did not depress the mode of operation
button a fourth time and the operation of the toothbrush occurs within a third mode of
operation. Such a condition may be that the toothbrush is motorized to operate and music
and/or other audio is not outputted from the toothbrush. If the user did depress the mode of

operation button a fourth time in step 1111, the process moves to step 1115, to indicate

operation of the toothbrush to occur within a fourth mode of operation. Such a condition
may be that the toothbrush is not motorized to operate and music and/or other audio is

outputted from the toothbrush.
[52] Figure 12 illustrates an example where the mode of operation of a toothbrush

is configured to change based upon how a user of the toothbrush depresses a mode of
operation button on the toothbrush. The process begins and at step 1201, a user of a
toothbrush in accordance with one or more features of the present disclosure depresses a

mode of operation button on the toothbrush a single time. For example, with respect to
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Figure 1, the user may depress mode of operation button 128. The method then moves to

step 1203.

[53] Instep 1203, a determination is made as to whether the user has depressed the
mode of operation button in an upward direction, e.g., with more force applied to the top of
the button as shown in Figure 13A. If a user depresses the mode of operation button in step
1201, and in an upward direction, the determination of step 1203 would move to step 1205 to
operate of the toothbrush within a first mode of operation. Such a condition may be that the
toothbrush is motorized to operate and music and/or other audio is outputted from the
toothbrush at a high volume. If the user did not depress the mode of operation button n an
upward direction in step 1203, the process moves to step 1207.

[54] Instep 1207, a determination is made as to whether the user has depressed the
mode of operation button in a downward direction, e.g., with more force applied to the
bottom of the button as shown in Figure 13B. If a user depresses the mode of operation
button in a downward direction, the determination of step 1207 would move to step 1209 to
operate the toothbrush within a second mode of operation. Such a condition may be that the
toothbrush is motorized to operate and music and/or other audio is outputted from the
toothbrush at a low volume. If the user did not depress the mode of operation button 1n a
downward direction in step 1207, the process moves to step 1211.

[55] Instep 1211, a determination is made as to whether the user has depressed the
mode of operation button in a leftward direction, e.g., with more force applied to the left side
of the button as shown in Figure 13C. If a user depresses the mode of operation button in a
leftward direction, the determination of step 1211 would move to step 1213 to operate the
toothbrush within a third mode of operation. Such a condition may be that the toothbrush 1s
motorized to operate and music and/or other audio is not outputted from the toothbrush. If
the user did not depress the mode of operation button in a leftward direction in step 1211, the
process moves to step 1215 to operate the toothbrush within a fourth mode of operation.
Such a condition may be that the toothbrush is not motorized to operate and music and/or
other audio is outputted from the toothbrush.

[56] Any of a number of different modes of operation of the toothbrush at certain
speeds and/or music or other audio output at certain volumes may be utilized in accordance
with one or more aspects of the present disclosure described herein and the present disclosure
is not limited to the illustrative examples provided.

[57] Figures 5-6 illustrate another toothbrush assembly in accordance with at least

onc aspect of the present disclosure. The toothbrush assembly may include a power
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toothbrush 220 having a body 225, a removable storage unit 240 that may be inserted into an
opening or cavity 267 of body 225, and a button 228. The toothbrush 220 further may
include a head 224 having cleaning elements 227. The cleaning elements 227 further
comprise any known cleaning elements used in toothbrushes or other oral care implements,
such as, but not limited to nylon bristles, tufts of bristles, bristle walls, elastomernc elements,
and the like. The toothbrush 220 may be a power toothbrush including a motor/power source
271 (e.g., motor and battery combination, for example) that drives a shaft or rotor 273 for a
powered element, such as movable cleaning elements 227. Toothbrush 220, as shown, also
may include a latching door 263 that is operatively connected to the body 225 by a latching
mechanism 261. Door 263, as shown, may include a grill 265 to allow for output of audio
from a speaker. Any of a number of different types and/or configurations of door 267 and/or
latching mechanism 261 may be utilized. For example, door 263 may be a threaded type so
as to matingly engage the bottom of body 225 for closing the cavity 267. Nevertheless, other
configurations are possible.

[58] The removable storage unit 240 is similar in many respects to the removable
storage unit 120. Storage unit 240 is configured to be housed within cavity 267 of the body
225 of toothbrush 220. In an alternative configuration described above, removable storage
unit 140 is configured to be a portion of the outside surface of handle 126 or a portion of
handle 126.

[59] The removable storage unit 240 further comprises an input 244 for connection
to a source device (not shown), a memory (not shown) for storing audio and/or video
signal(s) received via the input 244, and an output 248 in the form of an integrated speaker
positioned on the underside of the unit 240 for transmitting the stored signal(s) through grill
265 to the user’s surroundings when the storage unit 240 is positioned within the body 225 of
toothbrush 220. Input 244 may be a standard headphone jack. Storage unit 240 further may
include a volume control 246 to allow a user to set the level of output through the speaker
748 The volume control 246 can be a slide switch, dial and the like. When housed within
the opening 263 of the body 225 of toothbrush 220, volume control 246 may be configured to
be depressible or slidable through aperture control 258. The aperture control 258 may have a
thin elastomeric material covering so that volume control 246 may be operated while
maintaining a liquid seal of the cavity 267. In one exemplary arrangement, storage unit 240
may includes a record button for recording the audio and/or video signal(s) to the memory.
In the arrangement, the storage unit 240 may be configured to automatically record when

sound from the source device (not shown) is detected. The sound from a source device
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triggers the storage unit 240 to record audio signals.

[60] Storage unit 240 may include one or more a play buttons 251, 253, and 255
for playing recorded audio and/or video signal(s). For example, the storage unit 240 may
store three separate songs. When housed within the opening 263 of the body 225 of
toothbrush 220, button 251, 253, and 255 may be configured to be depressible through
aperture 252, 254, and 256, respectively. The aperture 252, 254, 256 may have a thin
elastomeric material covering so that buttons 251, 253, and 255 may be depressible through
body 225, while maintaining a liquid seal of the cavity 267.

[61] Upon activation/interaction with button 251, a first audio file may be
outputted to the speaker 248. Alternatively, if button 255 is depressed, a third audio file may
be outputted to the speaker 248. The use of different audio files may allow different people
to use the same storage unit 240 in different personal toothbrushes 240 and/or may allow a
single user to store multiple songs for playback purposes. In one such eﬁam;ale, a parent may
want a child to hear an upbeat song when brushing in the morning to motivate the child to
start her day, while the parent may want the child to hear a bedtime song when brushing
before bedtime to motivate the child to get ready to sleep.

[62] The play feature may incorporate a timed playback feature as described above.
A power source (e.g., battery) may be provided in the storage unit 240 to power the record
and playback features as well as any powered element in the toothbrush 220. For example, a
vibration generator may be located in the neck of toothbrush 220 to generate vibrations in the
head 224, which generator is powered by the power source.

[63] Alternatively, storage unit 240 may plug into an outlet using a suppled cable
connection (not shown). Although shown as a push button type input, button 228, and play
buttons 251, 253, and 255 may be any of a number of other types of input mechanisms.

[64] As shown in Figure 7, body 225 of toothbrush 220 may include an input
socket 275. Input socket 275 may be configured to connect the power source 271 to the input
244. Input socket 275 may be a standard headphone plug input receiver. Input socket 275
may be configured internal to or external from the motor/power source 271. In the example
shown in Figure 7, input socket 275 is physically connected to motor/power source 271. In
one arrangement, motor/power source 271 is attached to a connection determination unit 281.
Connection determination unit 281 is configured to determine whether an input 244 is
connected to the input socket 275. If an input 244 is detected by connection determination
unit 281, toothbrush 220 is then configured to be able to play back audio and/or video

signal(s) from storage unit 240 upon depression of a button, such as button 228.
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[65] Figure 8 illustrates an exemplary block diagram of components of a storage
unit in accordance with at least one aspect of the present disclosure. One or more of the
components of Figure 8 may be included within one or more printed circuit boards. An
1lustrative printed circuit board may be 18mm x 50mm with a 16kHz sample rate. As
shown, the components of a storage unit may include an input plug 344 in the form of a 1/8
inch stereo plug coupled to an analog audio input component 395. An integrated speaker
348, such as an 8 Ohm NXT speaker, may be coupled to an amplifier 294, such as a 2 Watt
audio amplifier. I[nput received from the input plug 344 through the analog audio input
component 395 1s sent to a compression CODEC 391. Signal(s) for output are sent to the
speaker 348 though the amplifier 394 from the compression CODEC 391. Compression
CODEC 391 is shown in communication with a microprocessor 392.

[66] Microprocessor 392 is configured to perform all of the functions for
processing signal(s), performing computer-readable instructions, and reading from and
writing to a memory 393. As shown, microprocessor 392 communicates with a memory 393,
such as a 2 MB flash RAM. Audio signals received via input plug 344 are stored in memory
393 and may be outputted to speaker 348. Power is provided by one or more batteries 354 to
supply electrical power through a DC to DC converter 396 to one or more components of the
storage umnit.

[67] Recordation component 397 is shown coupled to microprocessor 392.
Recordation component 397 may include instructions for the microprocessor 392 to record
the audio signal(s) to memory 393 through input plug 344. Brush component 398 1s shown
coupled to microprocessor 392. Brush component 398 may include instructions for the
microprocessor 392 to operate a motor (not shown) for a powered element (not shown) such
as movable cleaning elements. Instructions with respect to recordation component 397
and/or brush component 398 may be included within memory 393 and/or some other
memory, such as a ROM memory.

[68] In one aspect, an oral care device, such as a toothbrush, a tongue cleaner,
and/or a flossing device, may be configured to automatically record sound when the sound
from a source device is detected. The sound from a source device triggers the oral care
device to record the audio signal, 1.e., the sound.

[69] In one aspect, an oral care device may include an oral care region attached to
a body with a portion of the body being configured for gripping by a user as described heren.
This oral care device further may include a memory within the body of the device. The

memory may be configured to store one or more audio signals.
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[70] A processor, which may be located within the body of the oral care device,
may be configured to automatically record to the memory an audio signal from an external
audio source, such as an MP3 player, a CD player, a radio, a television, and a person’s voice.
The processor may be configured to automatically record when the audio signal is detected.
As such, the detection of the audio signal triggers the recording of the signal without any user
selection to actually record the audio signal. Finally, a speaker may be included in the oral
care device to output the stored audio signal. Any of a number of components described
herein may bé included in such an oral care device as well. Such components may include,
but are not limited to a play button on the body configured to activate the processor to send
the stored audio signal to the speaker, the oral care region including tooth cleaning elements,
a power source within the body, the oral care region including at least one powered element,
and various operational buttons to activate/deactivate powered elements and/or the output of
stored audio signals.

71] FIG. 9 is a flow chart of an illustrative method for transferring music from a
signal source to a toothbrush assembly in accordance with at least one aspect of the present
disclosure. The process starts at step 901 where power to an external source, such as a music
player, is activated by a user. Such may be the case when a user turns on the music player.
At step 903, the user selects a particular signal on the source of interest. In one example, this
may be a case where the user selects a particular 2-4 minutes song to be recorded.
Proceeding to step 905, the user inserts the input headphone jack of a storage unit, such as
input 244 of storage unit 240, into the headphone output socket of the source device, such as
source device 160. At this point, although not shown, the user may set the output level of the
source device to medium or low.

[72] At step 907, the user presses the play button on the source device to play the
selected song of interest. The storage unit may be configured to trigger recordation of the
song when sound is detected. Alternatively, a record button, such as record button 150,
associated with the storage unit may be depressed by the user to start the recordation process.
In any configuration, at step 909, the selected signal of interest 1s recorded in the memory of
the storage unit, such as memory 393. While the storage unit is recording, a previous file or

song can be automatically overwritten. Upon completion of the recordation of the song and

proceeding to step 911, the user inserts the storage unit into the handle of a toothbrush where
the input jack of the storage unit interfaces with a socket in the toothbrush. Such an
illustrative configuration is shown in Figure 7 where input socket 275 of toothbrush 220

interfaces with input 244 of storage unit 240. In this example, storage unit 244 is shown In

15



CA 02856799 2014-07-11

WO 2009/151461 PCT/US2008/068298

the body 225 of toothbrush 220.

[73] At step 913, the user presses the play button on the toothbrush. In one such
example shown in Figure 6, the user may depress button 228 to activate the output of music.
Finally, at step 915, the user brushes her teeth with the toothbrush while watching and/or
listening to output from the storage unit. For example, 1f a song of interest has been
recorded, the song is outputted through a speaker, such as speaker 248. In one configuration,
the time for the song may correlate to the desired amount of time for the user to brush her
teeth, such as two minutes.

[74] Referring to Figures 1 and 5, in another aspect, a vibratory device 122 can be
provided to vibrate the toothbrush 120, 220 or a portion thereof, such as the head 124, 224 or
a portion thereof. The vibration-producing device can be used to vibrate tooth cleaning
elements 127, 227 and/or soft tissue cleaning elements.

[75] A wide variety of vibratory devices can be used to produce vibrations over a
wide range of frequencies to meet the needs of a particular application. Varous types of
vibratory devices are commercially available, such as transducers. One example of a
vibratory device provides frequencies in the range of about 100 to 350 kHz. The vibration
frequencies may be of different waveforms, including sinusoid, square, sawtooth and the like.
Nevertheless, other values and waveforms are possible. A vibratory device may be located 1n
head of the toothbrush or neck thereof. When activated, the vibratory device 1s powered by
battery (and controlled by electronics on the circuit board or switching system) so as to
induce vibrations in the head of the toothbrush and thereby enhance teeth-cleaning action
imparted by the tooth cleaning elements. In alternate embodiments, a vibratory device may
include a micro motor attached to a shaft, with the shaft coupled to an eccentric rotating
about an axis parallel to the longitudinal axis of the toothbrush. In still other embodiments, a
vibratory-producing device may include an eccentric that is driven by a micro motor in a
translatory manner.

[76] A switch, such as a button 128, 228, toggle switch, rotating dial, or the like,
can be provided for activating the vibratory device. A vibratory device often has a power
source, such as a battery. Activating the switch can cause the vibration-producing device to
operate for a user-defined interval (e.g., during the time that a button is depressed or a switch
is in an engaged position), or alternatively can activate a timing circuit that causes the
vibratory device to operate for a predetermined interval. If a timing circuit is used, the
associated interval either may be preset or may be adjustable, e.g., by a user-activated

rotating dial.
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[77] Additional operational configurations may exist in order to conirol one or
more aspects of a motor utilized 1n accordance with one or more aspects of the present
disclosure. Controls configurations in the form of circuitry, software, and/or firmware may
be utilized in accordance with one or more aspects of the present disclosure in order to
control aspects of a motor for moving cleaning elements or other components of a toothbrush
in accordance with one or more aspects of the present disclosure. Controls may be
implemented to maintain a constant voltage on the motor. In such a condition, the voltage
across the motor may remain generally the same during operation regardless of the load
placed on the motor, such as by the force applied by a user brushing her teeth. The voltage
may be momtored to ensure a particular level is maintained. Other controls may be
implemented to maintain a constant speed of operation of the motor. In such a condition, the
speed of operation of the motor may be monitored and the voltage applied to the motor may
be adjusted periodically to compensate for load fluctuations and maintain a constant speed
regardless of the load.

[78] In one embodiment, referring to Figures 1, 3, 5 and 6, a ratio of the length of
the neck 123, 223 and head 124, 224 to the height of the toothbrush (measured from the
distal bottom end 149 to the distal top of head 124, 224) ranges from 1:10 to 2:5. In another
example, the noted neck/head length to the toothbrush height ratio ranges from 1:20 to 1:30.
Nevertheless, other values of the noted ratios are possible. In one embodiment, the external
height of the toothbrush, ergonomically sized for children, ranges from about 160mm to
200mm. In other arrangements, the height of the toothbrush ranges from about 160mm to
194 mm; to less than 194 mm or 190 mm. Nevertheless, other heights of the toothbrush
assembles are possible. In one arrangement, the width of the handle 10 can range between 19

mm to 28 mm. In another arrangement, the depth of the handle 10 ranges between 19 mm to

27 mm. In other embodiments, the depth ranges between 19 mm to 21 mm. In a ¢ylindrical
configuration, the handle 10 may have a diameter ranging from 19 mm to 28 mm.
Nevertheless, other values are possible. These ergonomic configurations provide for a
toothbrush to have a neck/head length to reach within the depth of the oral cavity, while
balancing the need for musculoskeletal strength of a child to manipulate the toothbrush.
Accordingly, these configurations or combinations thereof enable an easily maneuverable
electric toothbrush for children and provide for an enjoyable brushing experience to improve
oral hygiene.

[79] Designations such as “first” and “second” are for illustrative purposes and can

be interchanged. While the disclosure has been described with respect to specific examples
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including presently preferred modes of carrying out the disclosure, those skilled in the
art will appreciate that there are numerous variations and permutations of the above

described systems and techniques. Thus, the scope of the disclosure should be

construed broadly as set forth in the appended claims.
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CLAIMS:

1. A toothbrush, comprising: a motor for operation of one or more moveable

elements of the toothbrush; and a processor configured to automatically monitor and maintain

- a variable associated with the motor during operation of the motor.

2. The toothbrush of claim 1, wherein the variable is a voltage applied to the
motor.
3. - The toothbrush of claim 2, wherein the processor further is configured to

change a second variable associated with the motor based upon a change in a load applied to

the motor.

4, The toothbrush of claim 1, wherein the variable is a speed of operation of the
motor.

5. - The toothbrush of claim 4, wherein the processor further 1s configured to adjust

a second variable associated with the motor based upon a change 1n a load applied to the

moior.

0. The toothbrush of claim 3, Wherein the second variable 1s a voltage applied to

the motor.
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