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assembly and the second earbud assembly include a hous-
ing, an audio driver disposed within the housing, and a
wireless recerving umt operatively coupled to the audio
driver. The wireless recerving unit 1s configured to receive a
wireless data signal and drive the audio driver based on
audio data transmitted in the wireless data signal. The
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ured to removably couple to the first earbud assembly by a
first detachable connector, and the second end of the tether
1s configured to removably couple to the second earbud
assembly by a second detachable connector. Methods also
relate to the wireless earbud system.
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WIRELESS EARBUDS AND RELATED
METHODS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

Notice: This is a broadening rveissue application of U.S.
Pat. No. 9,900,680 B2, issued Feb. 20, 2018, to Milam et al.

for WIRELESS EARBUDS AND RELATED METHODS.

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 62/2353,250, filed Nov. 10, 2015,
the disclosure of which 1s hereby incorporated herein 1n its
entirety by this reference.

TECHNICAL FIELD

The present disclosure relates generally to earbud head-
phones, and more specifically to earbuds configured to
receive a wireless data signal from a media device.

BACKGROUND

Earbud headphones are used to convert an electronic
signal into an audible sound, which i1s transmitted to the ear
of a person using the earbud headphones. Earbud head-
phones are used 1n conjunction with many different types of
clectronic devices, such as media players, hearing aids,
cellular telephones, televisions, computers, etc. In contrast
to what are referred to i1n the industry as “on-ear” head-
phones and “over-ear” headphones, earbud headphones are
relatively small headphones that rest within the concha of
the outer ear and are often referred to as “in-ear” head-
phones. Farbud headphones are retained in place by the
cooperation and mechanical interference between the earbud
headphone and the ear of the user. Some earbud headphones
include a portion that is sized and configured to extend from
a main body of the headphone into the external auditory
canal of the ear.

Earbud headphones are popular among users because they
are generally relatively small and portable. Moreover, when
a user 1s participating in various activities, earbud head-
phones interfere to a much lesser extent with the other
accessories or equipment of the user, such as helmets,
goggles, hats, and headbands compared to on-ear and over-
car headphones, which often include a headband or other
connecting structure (in addition to wining) extending
around the head of the user between each headphone.

Some earbud headphones may include wireless function-
ality. For example, data from a media player may be
transmitted by radio frequency (RF) signals from a media
device to a wireless earbud. Wireless protocols such as
Wi-Fi, BLUETOOTH®, or other protocols may be used for

wireless transmission.

BRIEF SUMMARY

In some embodiments, a wireless earbud system includes
a first earbud assembly and a second earbud assembly. Each
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of the first earbud assembly and the second earbud assembly
includes a housing, an audio driver disposed within the

housing, and a wireless recerving unit operatively coupled to
the audio driver. The wireless recerving unit 1s configured to
receive a wireless data signal and drive the audio driver
based on audio data transmitted in the wireless data signal.
The wireless earbud system further includes a tether with a
first end and a second end. The first end of the tether is
configured to removably couple to the first earbud assembly
by a first detachable connector, and the second end of the
tether 1s configured to removably couple to the second
carbud assembly by a second detachable connector.

In other embodiments, a wireless earbud system includes
a first earbud assembly and a second earbud assembly. Each
of the first earbud assembly and the second earbud assembly
include an audio driver, a wireless receiving unit operatively
coupled to the audio driver, the wireless receiving unit
configured to receive a wireless data signal, and an earbud
battery configured to supply power to one or both of the
audio driver and the wireless receiving unit. The wireless
carbud system also includes a tether including a first end
with a first detachable connector configured to mechanically
and electrically couple the first end of the tether to the first
carbud assembly, and a second end with a second detachable
connector configured to mechanically and electrically
couple the second end of the tether to the second earbud
assembly. The tether also includes an electronic control unit
disposed intermediate the first end of the tether and the
second end of the tether. The electronic control unit includes
a wireless unit configured to receive a wireless data signal
from a media device and to transmit an audio signal based
on the wireless data signal through electrical conductors 1n
the tether to the first and second earbud assemblies when the
first and second earbud assemblies are coupled to the first
and second ends of the tether, respectively, and an electronic
control unit battery configured to supply power to the
wireless unit.

In yet other embodiments, a method of forming a wireless
carbud system includes forming an electronic control unit
comprising a wireless unit, a battery, and a tether. The
method also includes forming first and second wireless
carbud assemblies, and configuring first and second ends of
the tether to removably couple to the first and second
wireless earbud assemblies. The method also 1ncludes con-
figuring one or both of the first and second wireless earbud
assemblies to recerve a wireless signal from a media device
and to drive audio drivers 1n the first and second wireless
carbud assemblies with an audio signal based on data
received from the media device when the first and second
ends of the tether are decoupled from the first and second
wireless earbud assemblies, and configuring the wireless
unit of the electronic control unit to receive a wireless signal
from the media device and to drive the audio drivers 1n the
first and second wireless earbud assemblies through electr-
cal conductors disposed within the tether with an audio
signal based on data received wirelessly from the media
device when the first and second ends of the tether are

respectively coupled to the first and second earbud assem-
blies.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1s a plan view of an embodiment of an earbud
system according to the disclosure;

FIG. 2 1s a schematic diagram of components of an earbud
according to the disclosure;
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FIG. 3 1s a schematic diagram showing operation of an
carbud system according to the disclosure;

FI1G. 4 15 a plan view of another embodiment of an earbud
system according to the disclosure;

FIG. 5 1s a plan view of yet another embodiment of an
carbud system according to the disclosure;

FIG. 6 1s a schematic diagram showing an operational
configuration of the earbud system of FIG. 5;

FIGS. 7A and 7B are perspective views of an earbud and
a detachable connector according to an embodiment of the
disclosure:

FIGS. 8A and 8B are perspective views of an earbud and
a detachable connector according to another embodiment of
the disclosure;

FIGS. 9A and 9B are perspective views of an earbud and
a detachable connector according to yet another embodiment
of the disclosure;

FIGS. 10A and 10B are perspective views of an earbud
and a detachable connector according to yet another embodi-
ment of the disclosure;

FIG. 11 1s a plan view of yet another embodiment of an
carbud system according to the disclosure; and

FIGS. 12A and 12B are perspective views of an electronic
control unit according to an embodiment of the disclosure.

DETAILED DESCRIPTION

The 1illustrations presented herein are not meant to be
actual views of any particular headphone or component
thereol, but are merely 1dealized representations employed
to describe various embodiments of the disclosure.

The disclosure relates to earbud headphones configured to
communicate wirelessly (e.g., through radio frequency (RF)
clectromagnetic waves) with a media device. The earbud
headphones may include a tether that mechanically and/or
clectrically couples the earbud headphones to one another.
The earbud headphones may function differently when con-
nected by the tether compared to when the earbud head-
phones are used without the tether.

FIG. 1 1s a plan view of a wireless earbud system 100
according to the disclosure. The wireless earbud system 100
may include a first earbud 102 and a second earbud 104. The
first earbud 102 and the second earbud 104 may include a
first earbud housing 106 and a second earbud housing 108,
respectively. The wireless earbud system 100 includes a
tether 110 formed of a lightweight, flexible material, such as
a woven labric cord, a polymer (plastic, elastomeric, etc.)
cord, etc. The tether 110 may include a first end 112 and a
second end 113. The first end 112 and the second end 113
may 1include detachable connectors 114 and 116, respec-
tively. The detachable connectors 114 and 116 may be
configured to mechanically couple the first end 112 of the
tether 110 to the first earbud 102, and the second end 113 of
the tether 110 to the second earbud 104. For example, each
ol the detachable connectors 114 and 116 may include a plug
configured for insertion nto a corresponding recess of the
first or second earbud 102, 104.

The first and second wireless earbuds 102 and 104 may be
used 1n conjunction with the tether 110 to, e.g., prevent loss
ol an individual one of the first and second earbuds 102 and
104. In some embodiments, connection of the tether 110
may alter the functionality of the wireless earbuds, as
described 1n detail below 1n connection with FIGS. 4, 5, and
6. In some embodiments, the detachable connectors 114 and
116 may not include electrical connections configured to
establish electrical commumnication between the first and
second wireless earbuds 102 and 104, such that the connec-
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tions between the detachable connectors 114 and 116 and the
first and second wireless earbuds 102 and 104 1s only
mechanical and not electrical. In such embodiments, the
detachable connectors 114 and 116 may not comprise any
clectrically conductive material. In other embodiments, the
detachable connectors 114 and 116 may include electrical
connections configured to establish electrical communica-
tion between the first and second wireless earbuds 102 and
104 and circuitry within the tether 110. Such electrical
connections are described 1n detail below 1n connection with
FIGS. 10A and 10B.

FIG. 2 1s a schematic representation of components 117
within an earbud headphone (e.g., the first earbud 102 or the
second earbud 104 of FIG. 1). The components 117 within
the earbud headphone may include, without limitation, an
audio transducer 118, a wireless audio umit 120, and a battery
122. The audio transducer 118 may be an electromechanical
device configured to receive an analog electrical signal
containing audio information and convert the electrical
energy to sound waves (e.g., physical vibrations with a
frequency of about 20 Hz to about 20 kHz). In some
embodiments, each of the first earbud 102 and the second
carbud 104 may include a plurality of audio transducers 118.
In some embodiments, each of the first earbud 102 and the
second earbud 104 may include an enclosure tuned with
respect to the audio transducer 118 to enhance (e.g.,
increase) the output of the audio transducer 118 within a
particular range of frequencies. In addition, some embodi-
ments may include a tuned port or a tuned diaphragm
configured to enhance the output of the audio transducer 118
within a particular frequency range.

The wireless audio unit 120 may include circuitry con-
figured to receive wireless signals and transmit wireless
signals. The wireless audio unit 120 may also include
circuitry configured to decode a digital wireless signal. For
example, the wireless audio unit 120 may include circuitry
configured to convert a digital signal to an analog audio
signal. In one embodiment, the wireless unit may include an
RF receiver 126 operatively coupled to a digital-to-analog
converter (DAC) 128. An audio amplifier 130 may be
operatively coupled to an analog output of the DAC 128 and
configured to amplify the analog audio output from the DAC
128 to a level suitable to drive the audio transducer 118. The
wireless audio unit 120 may also include an RF transmitter
(not shown) configured to broadcast a wireless signal, as
discussed below.

The battery 122 may be configured to supply electrical
current to the wireless audio unit 120. In other words,
current from the battery 122 may be consumed by the RF
receiver 126, the DAC 128, and the audio amplifier 130. The
battery 122 may be, for example, a rechargeable lithtum-1on
battery, or any other battery with suitable energy density.

In some embodiments, the first earbud 102 and the second
carbud 104 may include components and circuitry to provide
active noise cancelling (ANC) functionality. For example,
cach of the first earbud 102 and the second earbud 104 may
include a microphone for converting ambient noises to
clectrical signals. Signal processing circuitry may generate
clectrical signals representing sounds 1dentical to the ambi-
ent sounds but 1 opposite phase. The opposite-phase ambi-
ent sounds may be reproduced through the audio transducer
118 to cancel the ambient sounds.

FIG. 3 1s a schematic diagram showing an operational
mode of the wireless earbud system 100 (FIG. 1). A media
device 134 may be configured to broadcast a wireless signal
136 containing data representing an audio signal. The media
device 134 may be, for example, a handheld device such as
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a cellular “smart™ phone, a tablet computer, a digital music
player, a laptop computer, a desktop computer, etc. In the
embodiment shown 1n FIG. 3, the wireless earbuds 102 and
104 may operate 1n a so-called “master-slave” configuration.
For example, one of earbuds 102 and 104 may be designated
the master. An RF recerver in the master earbud (e.g., RF
received 126 (FIG. 2) 1n the earbud 102) may receive the
wireless signal 136 from the media device 134. The wireless
signal 136 from the media device 134 may be separated 1nto
left and right audio channels by circuitry and/or software
routines associated with the master earbud. Data from one
audio channel (e.g., one of left or right) may be converted to
an audio signal, amplified, and played through an audio
transducer 118 (FIG. 2) in the master earbud. Data from the
other audio channel (e.g., the other of the left or night
channels) may be transmitted wirelessly (e.g., by wireless
signal 137) from an RF transmitter within the master earbud
to an RF receiver (e.g., RF recerver 126) within the slave
carbud, where the data 1s converted to an audio signal,
amplified, and played through an audio transducer 118 1n the
slave earbud.

Operation as the master earbud may consume signifi-
cantly more power than operation as the slave earbud, as the
master earbud must separate the channels and re-transmit
one of the channels to the slave earbud. Accordingly, 1n
some embodiments, each of the earbuds 102 and 104 may be
configured to alternately function as master and slave. For
example, the earbuds 102 and 104 may switch between
master and slave roles on a regular, periodic basis to
maintain generally equal battery charge between the earbud
102 and the earbud 104. In other embodiments, the particu-
lar earbud that functions as the master or slave may be
chosen by other routines based on remaining charge 1n each
battery and/or other parameters. Furthermore, while the
above description assumes the earbuds 102 and 104 are
functioning as a stereo pair, some data streams broadcast by
the media device 134 may include only a single channel of
audio data (i1.e., monophonic sound). Such data may be
received and played by one of the earbuds 102 and 104, or
may be received and played simultaneously by both of the
carbuds 102 and 104.

In some embodiments, the media device 134 may broad-
cast a wireless signal that 1s recerved directly by each of the
first earbud 102 and second earbud 104. In other words,
neither of the first earbud 102 and the second earbud 104
function as master or slave, but each receives the wireless
signal 136 directly from the media device 134. When
operating in this arrangement, each of the earbuds 102 and
104 convert a portion of the wireless signal 136 correspond-
ing to one of the left or right channels to an analog audio

signal (e.g., by processing a portion of the wireless signal
136 through the DAC 128 and audio amplifier 130) and play

the audio signal through an audio transducer 118 (FIG. 2).

The wireless signal 136 may be broadcast by the media
device 134 based on established wireless protocols, such as
the BLUETOOTH® Advanced Audio Distribution Profile
(A2DP). Additionally or alternatively, other wireless proto-
cols (e.g., Wi-F1), may be used.

FI1G. 4 illustrates another embodiment of a wireless ear-
bud system 138 according to the disclosure. In wireless
carbud system 138, a tether 140 may include electronic
components 142 configured to be operatively connected to
(e.g., by electrically conductive contacts 219 described

below 1n connection with FIGS. 10A and 10B) a first earbud
144 and a second earbud 146 when the first earbud 144 and
the second earbud 146 are connected by the tether 140. For
example, 1n the embodiment shown 1n FIG. 3, the electronic
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components 142 may include a battery 148 configured to
provide power to operate one or more of the RF receiver 126
(FI1G. 2), RF transmitter (not illustrated), DAC 128 (FIG. 2),
and audio amplifier 130 (FIG. 2) of each of the earbuds 144
and 146 when the tether 140 1s connected to the first earbud
144 and the second earbud 146. Furthermore, the battery 148
may be configured to charge (e.g., recharge) batteries (e.g.,
battery 122 described in connection with FIG. 2) i the
wireless earbuds 144 and 146 when the tether 140 1s
connected to the first earbud 144 and the second earbud 146.
When the tether 140 1s connected to one or both of the first
earbud 144 and the second earbud 146, the electronic
componentry within the earbuds 144 and 146 may draw
power from one or both of the battery 148 1n the tether 140
and the batteries 122 within the individual earbuds 144 and
146. The battery 148 may be a lithium-ion rechargeable
battery as discussed above, or a battery with different
chemistry and/or construction. In some embodiments, the
battery 148 may be charged by connecting a charging cable
(e.g., micro USB, min1 USB, USB-C) between a charging
port 149 operatively coupled to the battery 148 and a power
source (e.g., a USB port of a computer, charging station,
etc.).

FIG. 5 illustrates another wireless earbud system 150 1n
accordance with the present disclosure. In the embodiment
of FIG. §, a tether 152 may include an electronic control unit
154. The electronic control umt 154 may include, without
limitation, one or more of a battery 156 similar to the battery
148 described 1n connection with FIG. 3, an RF receiver, an
RF transmitter, a DAC, and an audio amplifier similar to
those shown in connection with FIG. 2, and playback
controls 158 such as a play button, stop button, skip to next
track, begin previous track, etc. When the tether 152 1s
disconnected from earbuds 160 and 162, the earbuds 160
and 162 may function similarly to the earbuds 102 and 104
as shown and discussed with reference to FIG. 3. In other
words, when the tether 152 1s disconnected from the earbuds
160 and 162, the earbuds 160 and 162 may receive a wireless
signal 136 (FIG. 3) from a media device 134 (FIG. 3) using
a master/slave or other arrangement as described above.

When the tether 152 1s connected to the earbuds 160 and
162, the wireless earbud system 150 may operate as shown
and described 1n connection with FIG. 6. A media device 134
may broadcast a wireless signal 136 containing audio data as
described above in connection with FIG. 3. An RF receiver
similar to RF receiver 126 shown 1n connection with FIG. 2
within the electronic control unit 154 may receive the
wireless signal 136. The wireless signal may be processed
(e.g., decoded) by the DAC 1n the electronic control unit 154
to provide one or more analog audio channels (e.g., leit and
right stereo audio channels). The left and right analog audio
channel signals may be directed to respective earbuds 160
and 162 through conductors (not shown) within the tether
152. The analog audio signals may be amplified by audio
amplifiers within the earbuds 160 and 162 similar to audio
amplifier 130 described above 1n connection with FIG. 2.
Additionally or alternatively, the electronic control unit 154
may include one or more audio amplifiers configured to
amplily the analog audio signals to a level suitable to drive
audio drnivers (e.g., audio transducers 118 described 1n
connection with FIG. 2). Such dniver-level signals may be
transierred through conductors within the tether 152 and fed
directly to audio drivers within the earbuds 160 and 162. In
some embodiments, one or more conductors 1n the tether
152 may function as an antenna to enhance reception of the
wireless signal 136 by the RF receiver within the electronic
control unit 154.
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The playback controls 158 on the electronic control unit
154 may be configured to generate signals that may be
transmitted wirelessly from the electronic control unit 154 to
the media device 134 to control playback of audio tracks
from the media device 134. For example, operation of the
playback controls 158 may generate a wireless signal 159
broadcast from an RF transmitter (not shown) within the
clectronic control umt 154. The media device 134 may
receive the wireless signal and alter audio playback as
directed by the user’s operation of the playback controls
158.

In some embodiments, the playback controls may be
buttons arranged on the electronic control unit 154. In other
embodiments, the playback controls may be operated by, for
example, manipulating (e.g., squeezing) the tether 152. For
example, at least a portion of the tether 152 may be
configured to generate a voltage signal (e.g., by changing
resistance) when squeezed by the user.

In some embodiments, the wireless earbuds 160 and 162,
the electronic control unit 154, or both may be configured to
collect information from the user and wirelessly transmit the
information to the media device 134. For example, the
wireless earbuds 160 and 162 may include sensors config-
ured to sense biometric feedback such as heart rate or body
temperature, sensors configured to sense movement (e.g.,
accelerometers), or other sensors. Information collected by
these sensors may be transmitted wirelessly to the media
device 134, where 1t may be organized and processed to
provide information (e.g., a heart rate graph, number of steps
taken, etc.) to be displayed to the user, posted to social media
websites, or similarly employed.

When operating 1n the configuration described with ref-
erence to FIG. 6, certain limitations of some wireless
carbuds may be mitigated. For example, at times, some
wireless earbuds may sufler from uneven playback between
carbuds, e.g., when the playback of left and right audio
channels 1s not suitably synchronized and timing discrep-
ancies between left and right audio channels are audibly
noticeable. When connected by the tether 152, synchroni-
zation between the leit and right channels can be maintained
with high accuracy, at least because the left and right
channels are transmitted by the same wireless signal 136.
Moreover, as the batteries contained within the individual
wireless earbuds (e.g., battery 122 (FIG. 2)) must be rela-
tively small and lightweight to ensure that the wireless
carbuds remain 1 the user’s ear during activity, some
wireless earbuds may have insuflicient battery life for
extended periods of use. When connected by the tether 152,
the battery 156 in the electronic control unit 154 may
provide significant additional operating time to the wireless
carbuds. Finally, connecting the wireless earbuds 160 and
162 with the tether 152 may prevent loss of a single wireless
carbud, particularly during physical activity of the user (e.g.,
jogging, cycling, etc.). Because the tether 152 1s removable,
the wireless earbuds 160 and 162 can be used without the
tether and the electronic control unit 154 at times when such
operation 1s desired.

FIGS. 7A through 10B show various implementations of
detachable connectors (e.g., detachable connectors 114 and
116 as described 1in connection with FIG. 1) according to
embodiments of the disclosure. FIG. 7A shows an embodi-
ment of a detachable connector 164 similar to that described
with reference to FIG. 1. A distal end 166 of a tether 168 may
include a plug 170 configured to be inserted within a recess
(e.g., a bore, hole, receptacle, etc.) mn a housing 172 of a
wireless earbud 174. The plug 170 may include resilient
flanges 176 configured to form an interference fit against
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walls of the recess to retain the plug 170 within the recess,
thereby retaining the wireless earbud 174 on the tether 168,

as shown in FIG. 7B.

FIGS. 8A and 8B show another embodiment of a detach-
able connector 178. In this embodiment, a distal end 180 of
a tether 182 includes a loop 184 of resilient material such as
a tlexible polymer. A housing 186 of a wireless earbud 188
includes a peripheral groove 190. The loop 184 may fit at
least partially within the peripheral groove 190 to retain the

wireless earbud 188 on the tether 182, as shown 1n FIG. 8B.

FIGS. 9A and 9B show another embodiment of a detach-
able connector 192. The detachable connector 192 1ncludes
a magnetic mtertace 194 positioned at a distal end 196 of a
tether 198. A complementary magnetic interface 200 1s
disposed on a housing 202 of a wireless earbud 204. One or
both of the magnetic itertace 194 and the complementary
magnetic mterface 200 may include one or more permanent
physical magnets such as ceramic magnets, rare earth mag-
nets, etc. In some embodiments, one of the magnetic inter-
face 194 and the complementary magnetic interface 200
may include magnetic material while the other of the mag-
netic interface 194 and the complementary magnetic inter-
face 200 may include ferromagnetic material. Magnetic
attraction between the magnetic interface 194 and the
complementary magnetic interface 200 may retain the distal
end 196 of the tether 198 to the housing 202 of the wireless
earbud 204, as shown 1in FIG. 9B.

FIGS. 10A and 10B show yet another embodiment of a
detachable connector 206. In this embodiment, the detach-
able connector 206 includes a pin 208 extending from a
connection interface 210 on a distal end 212 of a tether 214.
A wireless earbud housing 216 may include a recess 218 1nto
which the pin 208 may be inserted. An interference {fit
between the pin 208 and the recess 218 may retain the tether
214 to the wireless earbud housing 216, as shown in FIG.
10B. Referring again to FIG. 10A, one or more electrically
conductive contacts 219 may be disposed on the wireless
carbud housing 216, and corresponding electrically conduc-
tive contacts (not shown) may be disposed on the connection
interface 210. When the pin 208 1s fully mserted within the
recess 218, the electrically conductive contacts 219 may be
brought into contact with the corresponding electrically
conductive contacts of the connection interface 210, thereby
connecting electrical circuitry within the wireless earbud
housing 216 with electrical conductors 1n the tether 214. The
clectrically conductive contacts 219 and the corresponding
clectrically conductive contacts on the connection 1nterface
210 may enable transier of electrical signals between, e.g.,
the electronic control unit 154 (FIG. 5) and wireless earbuds
160 and 162 (FIG. 5) as described above.

While three (3) conductive contacts 219 are shown above
in FIG. 10A, more than three, or less than three, conductive
contacts 219 may be employed, depending on the configu-
ration of the wireless earbuds and the functionality of the
tether 214 and the electronic control umt 154 and the
required number of discrete electrical pathways therebe-
tween. Furthermore, conductive contacts similar to conduc-
tive contacts 219 may be used 1n connection with any of the
detachable connectors (e.g., detachable connectors 164, 178,
192, 206) shown and described above. In other words,
inclusion of conductive contacts 1s not limited to the specific
embodiment of the detachable connector shown in FIGS.
10A and 10B.

FIG. 11 illustrates another embodiment of a wireless
carbud system 220 in accordance with the present disclo-
sure. The wireless earbud system 220 includes an electronic
control umt 222 with a housing 224 configured to accept
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wireless earbuds 226 and 228 for storage and/or charging. In
other words, the housing 224 of the electronic control unit
222 may 1include a recessed area with a profile at least
partially matching the shape of the wireless earbuds 226 and
228 such that the wireless earbuds can be positioned at least
partially within the housing 224. Electrical contacts (not
shown) may be disposed within the housing 224 and posi-
tioned to make contact with electrical contacts (e.g., con-
ductive contacts 219 described in connection with FIG.
10A) on one or both of the wireless earbuds 226 and 228 to
charge batteries (e.g., battery 122 discussed above in con-
nection with FIG. 2) within the wireless earbuds 226 and
228 using power from a battery within the electronic control
unit 222 (e.g., battery 156 as discussed above 1n connection
with FIG. 5) or a charging cable attached to the electronic
control unit 222 and plugged into a charging port 149 (FIG.
4). For example, when the electronic control unit 222 1s not
attached to a charging cable, the batteries 122 within the
carbuds may be charged by the battery 156 within the
clectronic control unit 222. When the electronic control unit
222 1s attached to a charging cable, the batteries 122 and the
battery 156 may charge simultaneously.

In some embodiments, the wireless earbuds 226 and 228
may attach to one another at an interface 230. For example,
interface 230 may be a magnetic connection interface, e.g.,
similar to that described above 1n connection with FIGS. 9A
and 9B. In other embodiments, the interface 230 may
include mechanical connectors, such as tabs or pins and
complementary slots or receptacles, efc.

The wireless earbuds 226 and 228 may each include a
power switch 232 disposed on or adjacent to the interface
230. The power switch 232 may be configured to automati-
cally power ofl each wireless earbuds 226, 228 when the
wireless earbuds 226, 228 are connected at the interface 230,
and to automatically power on the wireless earbuds when the
wireless earbuds are detached from one another at the
interface 230. The power switches 232 may prevent exces-
sive power consumption when the earbuds are not 1n use and
thus 1mprove (e.g., maximize) battery life. The power
switches 232 may be mechanical (e.g., plunger) switches or
switches without moving parts, such as magnetic switches
(e.g., hall effect switches) that change conductivity based on
the presence of a magnetic field (e.g., a magnetic field
associated with magnets of a magnetic connection interface
between the wireless earbuds 226 and 228).

FIGS. 12A and 12B illustrate another embodiment of an
clectrical control unit 234 according to the present disclo-
sure. The electrical control unit 234 may include playback
controls 236 (FIG. 12B), such as play, stop, next track, and
previous track buttons. The electrical control unit 234 may
also include a clip, e.g., a spring-loaded clip 238 (FIG. 12A)
configured to attach to a user’s clothing, e.g., collar, placket,
lapel, etc., for convenience. The electrical control unit 234
may include a tether 240 similar to, e.g., the tether 152
described above with reference to FIG. 5. The electrical
control unit 234 may include functionality similar to the
clectronic control unit 154 described with reference to FIG.
5.

In some embodiments, the wireless earbud system 100
(F1G. 1),138 (FIG. 4), 150 (FIG. 5, 6), or 220 (FIG. 11) may
include software executable by the media device 134 (FIG.
3). For example, such software may include a graphical user
interface (GUI) for display on a display screen of the media
device 134. The GUI may include information related to the
battery charge in each earbud, the battery charge in the
clectronic control umt 154 (FIG. 5), 234 (FIGS. 12A and

12B), playback mode (e.g., master-slave configuration or
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direct transmission to both earbuds as discussed in connec-
tion with FIG. 3), and other operational parameters of the
carbud system.

Additional non-limiting example embodiments of the
disclosure are set forth below.

Embodiment 1

A wireless earbud system, comprising: a first earbud
assembly and a second earbud assembly, each of the first
carbud assembly and the second earbud assembly compris-
ing: a housing; an audio driver disposed within the housing;
and a wireless receiving unit operatively coupled to the
audio driver, the wireless receiving unit configured to
receive a wireless data signal and drive the audio driver
based on audio data transmitted 1n the wireless data signal;
and a tether with a first end and a second end, wherein the
first end of the tether 1s configured to removably couple to
the first earbud assembly by a first detachable connector, and
wherein the second end of the tether i1s configured to
removably couple to the second earbud assembly by a
second detachable connector.

Embodiment 2

The wireless earbud system of Embodiment 1, wherein
each of the first detachable connector and the second detach-

able connector comprise electrical contacts operatively cou-
pling a control unit in the tether with the first earbud
assembly and the second earbud assembly.

Embodiment 3

The wireless earbud system of Embodiment 2, wherein
the first earbud assembly comprises a first earbud battery
and the second earbud assembly comprises a second earbud
battery, wherein the control unit comprises a control umt
battery, and wherein one or both of the first earbud battery
and the audio driver 1n the first earbud assembly, and one or
both of the second earbud battery and the audio driver 1n the
second earbud assembly, are configured to draw electrical
power from the control unit battery when the first end of the
tether 1s coupled to the first earbud assembly and the second
end of the tether 1s coupled to the second earbud assembly.

Embodiment 4

The wireless earbud system of Embodiment 2 or Embodi-
ment 3, wherein the control unit in the tether comprises a
wireless receiver configured to receive a wireless data signal
from a media device and transmit an audio signal through
the tether directly to the audio drivers of the first and second
carbud assemblies through electrical conductors when the
first and second ends of the tether are respectively coupled
with the first and second earbud assemblies.

Embodiment 5

The wireless earbud system of any one of Embodiments
1 through 4, wherein the first detachable connector and the
second detachable connector each comprise a peripheral
groove 1n a portion of the first and second respective earbud
housings and {first and second resilient loops at the first and
second respective ends of the tether, and wherein the first
and second resilient loops are configured to fit at least
partially within a respective one of the peripheral grooves to
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retain the first and second ends of the tether to the first and
second respective earbud housings.

Embodiment 6

The wireless earbud system of any one of Embodiments
1 through 4, wherein the first detachable connector and the
second detachable connector each comprise a magnetic
interface on each of the first and second ends of the tether
and a complementary magnetic interface on each of the first
and second earbud housings.

Embodiment 7

The wireless earbud system of any one of Embodiments
1 through 4, wherein the first detachable connector and the
second detachable connector each comprise a plug on each
of the first and second ends of the tether configured for
insertion within a respective complimentary recess disposed
in each of the first and second earbud housings.

Embodiment &

The wireless earbud system of any one of Embodiments
1 through 7, wherein the wireless receiving unit in the first
carbud assembly and the wireless receiving unit 1 the
second earbud assembly are each configured to receive a
wireless signal from a media device and to send a wireless
signal to the wireless receiving unit 1n the other of the first
carbud assembly and the second earbud assembly.

Embodiment 9

The wireless earbud system of any one of Embodiments
1 through 8, wherein at least one of the first earbud assembly
and the second earbud assembly comprise a sensor config-
ured to sense biometric feedback, and wherein at least one
of the wireless receiving unit in the first earbud assembly
and the wireless recerving unit 1n the second earbud assem-
bly are configured to transmit a wireless data signal based on
the biometric feedback to a media device.

Embodiment 10

A wireless earbud system, comprising: a first earbud
assembly and a second earbud assembly, each of the first
carbud assembly and the second earbud assembly compris-
ing: an audio driver; a wireless receiving unit operatively
coupled to the audio dniver, the wireless receiving unit
configured to receive a wireless data signal; and an earbud
battery configured to supply power to one or both of the
audio driver and the wireless recerving unit; and a tether
comprising: a first end with a first detachable connector
configured to mechanically and electrically couple the first
end of the tether to the first earbud assembly, a second end

with a second detachable connector configured to mechani-
cally and electrically couple the second end of the tether to
the second earbud assembly; and an electronic control unit
disposed intermediate the first end of the tether and the
second end of the tether, the electronic control unit com-
prising: a wireless unit configured to receive a wireless data
signal from a media device and to transmit an audio signal
based on the wireless data signal through electrical conduc-
tors 1n the tether to the first and second earbud assemblies
when the first and second earbud assemblies are coupled to
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the first and second ends of the tether, respectively; and an
clectronic control unit battery configured to supply power to

the wireless unit.

Embodiment 11

The wireless earbud system of Embodiment 10, wherein
the electronic control unit battery 1s configured to charge the
first earbud battery when the first end of the tether 1s coupled
to the first earbud assembly and to charge the second earbud
battery when the second end of the tether 1s coupled to the
second earbud assembly.

Embodiment 12

The wireless earbud system of Embodiment 10 or
Embodiment 11, wherein the electronic control unit battery
1s configured to supply power to operate at least one of the

first earbud audio driver and the first earbud wireless receiv-
ing unit when the first end of the tether 1s coupled to the first
carbud assembly, and to supply power to operate at least one
of the second earbud audio driver and the second wireless
receiving unit when the second end of the tether 1s coupled
to the second earbud assembly.

Embodiment 13

The wireless earbud system of any one of Embodiments
10 through 12, wherein the electronic control unit comprises
one or more playback controls, and wherein the wireless unit
1s configured to transmit playback instructions from the
playback controls to a media device.

Embodiment 14

The wireless earbud system of Embodiment 13, wherein
the one or more playback controls comprise one or more
buttons corresponding to one or more of playback instruc-
tions to play, stop, and proceed to a different audio track.

Embodiment 15

The wireless earbud system of any one of Embodiments
10 through 14, wherein the electronic control unit comprises
a housing configured to store the first earbud assembly and
the second earbud assembly.

Embodiment 16

The wireless earbud system of Embodiment 135, wherein
the first earbud assembly and the second earbud assembly
are configured to couple to one another for storage in the
clectronic control unit housing.

Embodiment 17

The wireless earbud system of Embodiment 16, wherein
the first earbud assembly and the second earbud assembly
cach comprise a complementary magnetic coupler, each
complementary magnetic coupler configured to interact to
couple the first earbud assembly to the second earbud
assembly.

Embodiment 18

The wireless earbud system of Embodiment 16 or
Embodiment 17, wherein the first earbud assembly and the
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second earbud assembly each include electronic switches
configured to power ofl the first earbud assembly and the
second earbud assembly when the first earbud assembly and
the second earbud assembly are coupled to one another.

Embodiment 19

The wireless earbud system of Embodiment 18, wherein
the electronic switches are configured to automatically
power on the first earbud assembly and the second earbud
assembly when the first earbud assembly 1s decoupled from
the second earbud assembly.

Embodiment 20

A method of forming a wireless earbud system, the
method comprising: forming an electronic control unit com-
prising a wireless unit, a battery, and a tether; forming first
and second wireless earbud assemblies; configuring first and
second ends of the tether to removably couple to the first and
second wireless earbud assemblies; configuring one or both
of the first and second wireless earbud assemblies to receive
a wireless signal from a media device and to drive audio
drivers 1n the first and second wireless earbud assemblies
with an audio signal based on data received from the media
device when the first and second ends of the tether are
decoupled from the first and second wireless earbud assem-
blies; and configuring the wireless unit of the electronic
control unit to receive a wireless signal from the media
device and to drive the audio drivers 1n the first and second
wireless earbud assemblies through electrical conductors
disposed within the tether with an audio signal based on data
received wirelessly from the media device when the first and
second ends of the tether are respectively coupled to the first
and second earbud assemblies.

While certain illustrative embodiments have been
described 1n connection with the figures, those of ordinary
skill n the art will recognize and appreciate that embodi-
ments encompassed by the disclosure are not limited to
those embodiments explicitly shown and described herein.
Rather, many additions, deletions, and modifications to the
embodiments described herein may be made without depart-
ing from the scope of embodiments encompassed by the
disclosure, such as those theremafter claimed, including
legal equivalents. In addition, features from one disclosed
embodiment may be combined with features of another
disclosed embodiment while still being encompassed within
the scope of embodiments encompassed by the disclosure as
contemplated by the inventors.

What 1s claimed 1s:

1. A wireless earbud system, comprising:

a first earbud assembly and a second earbud assembly,
cach of the first earbud assembly and the second earbud
assembly comprising:

a housing;

an audio driver disposed within the housing; and

a wireless receiving umt operatively coupled to the
audio driver, the wireless receiving unit configured
to receive a wireless data signal and drive the audio
driver based on audio data transmitted 1n the wireless
data signal; and

a tether with a first end, a second end, and a control unit
located between the first end and the second end,
wherein the first end of the tether i1s configured to
removably couple to the first earbud assembly by a first
detachable connector, wherein the second end of the
tether 1s configured to removably couple to the second
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carbud assembly by a second detachable connector, and
wherein at least one of the first earbud assembly and the
second earbud assembly 1s configured to operate as a
master and communicate directly with a media device
when the first end and the second end of the tether are
disconnected from the first earbud assembly and the
second earbud assembly, and wherein the control unit
is configured to operate as [a] t2e master and commu-
nicate directly with the media device, with the first
carbud assembly and the second earbud assembly oper-
ating as slaves and communicating directly with the
control unit, when the first end of the tether 1s con-
nected to the first earbud assembly and the second end
of the tether 1s connected to the second earbud assem-
bly.

2. The wireless earbud system of claim 1, wherein each of
the first detachable connector and the second detachable
connector comprise electrical contacts operatively coupling
the control unit 1n the tether respectively with the first earbud
assembly and the second earbud assembly.

3. The wireless earbud system of claim 2, wherein the first
carbud assembly comprises a first earbud battery and the
second earbud assembly comprises a second earbud battery,
wherein the control unit comprises a control unit battery, and
wherein one or both of the first earbud battery and the audio
driver in the first earbud assembly, and one or both of the
second earbud battery and the audio driver in the second
carbud assembly, are configured to draw electrical power
from the control unit battery when the first end of the tether
1s coupled to the first earbud assembly and the second end
of the tether 1s coupled to the second earbud assembly.

4. The wireless earbud system of claim 2, wherein the
control unit 1 the tether comprises a wireless receiver
configured to receive a wireless data signal from a media
device and transmit an audio signal through the tether
directly to the audio drivers of the first and second earbud
assemblies through electrical conductors when the first and
second ends of the tether are respectively coupled with the
first and second earbud assemblies.

5. The wireless earbud system of claim 1, wherein the first
detachable connector and the second detachable connector
cach comprise a peripheral groove 1n a portion of the first
and second respective earbud housings and first and second
resilient loops at the first and second respective ends of the
tether, and wherein the first and second resilient loops are
configured to fit at least partially within a respective one of
the peripheral grooves to retain the first and second ends of
the tether to the first and second respective earbud housings.

6. The wireless earbud system of claim 1, wherein the first
detachable connector and the second detachable connector
cach comprise a magnetic interface on each of the first and
second ends of the tether and a complementary magnetic
interface on each of the first and second earbud housings.

7. The wireless earbud system of claim 1, wherein the first
detachable connector and the second detachable connector
cach comprise a plug on each of the first and second ends of
the tether configured for insertion within a respective com-
plimentary recess disposed in each of the first and second
carbud housings.

8. The wireless earbud system of claim 1, wherein the
wireless recerving umt 1n the first earbud assembly and the
wireless receiving unit in the second earbud assembly are
cach configured to selectively operate as a master and
receive a wireless signal directly from a media device and to
send a wireless signal to the wireless receiving unit 1n the
other of the first earbud assembly and the second earbud
assembly.
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9. The wireless earbud system of claim 1, wherein at least
one of the first earbud assembly and the second earbud
assembly comprise a sensor configured to sense biometric
teedback, and wherein at least one of the wireless receiving
unit 1n the first earbud assembly and the wireless receiving,
unit 1n the second earbud assembly are configured to trans-
mit a wireless data signal based on the biometric feedback
to a media device.

10. A wireless earbud system, comprising;:

a first earbud assembly and a second earbud assembly,
cach of the first earbud assembly and the second earbud
assembly comprising:
an audio driver:

a wireless receiving unit operatively coupled to the
audio driver, the wireless receiving unit configured
to receive a wireless data signal; and

an earbud battery configured to supply power to one or
both of the audio driver and the wireless receiving
unit; and

a tether comprising:

a first end with a first detachable connector configured
to mechanically and electrically couple the first end
of the tether to the first earbud assembly,

a second end with a second detachable connector
configured to mechanically and electrically couple
the second end of the tether to the second earbud
assembly; and

an electronic control unit disposed intermediate the first
end of the tether and the second end of the tether, the
clectronic control unit comprising:

a wireless unit configured to receive a wireless data
signal from a media device and to transmit an
audio signal based on the wireless data signal
through electrical conductors 1n the tether to the
first and second earbud assemblies when the first
and second earbud assemblies are coupled to the
first and second ends of the tether, respectively;
and

an electronic control unit battery configured to sup-
ply power to the wireless unit;

wherein at least one of the first earbud assembly and the
second earbud assembly 1s configured to operate as a
master and communicate directly with a media device
when the first end and the second end of the tether are
disconnected from the first earbud assembly and the
second earbud assembly, and wherein the control unit
is configured to operate as [a] tke master and commu-
nicate directly with the media device, with the first
carbud assembly and the second earbud assembly oper-
ating as slaves and communicating directly with the
control unit, when the first end of the tether 1s con-
nected to the first earbud assembly and the second end
ol the tether 1s connected to the second earbud assem-
bly.

11. The wireless earbud system of claim 10, wherein the
clectronic control unit battery 1s configured to charge the
first earbud battery when the first end of the tether 1s coupled
to the first earbud assembly and to charge the second earbud
battery when the second end of the tether 1s coupled to the
second earbud assembly.

12. The wireless earbud system of claim 10, wherein the
clectronic control unit battery 1s configured to supply power
to operate at least one of the first earbud audio driver and the
first earbud wireless recerving unit when the first end of the
tether 1s coupled to the first earbud assembly, and to supply
power to operate at least one of the second earbud audio
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driver and the second wireless receiving unit when the
second end of the tether 1s coupled to the second earbud
assembly.

13. The wireless earbud system of claim 10, wherein the
clectronic control unit comprises one or more playback
controls, and wherein the wireless unit 1s configured to
transmit playback instructions from the playback controls to
a media device.

14. The wireless earbud system of claim 13, wherein the
one or more playback controls comprise one or more buttons
corresponding to one or more of playback instructions to
play, stop, and proceed to a diflerent audio track.

15. The wireless earbud system of claim 10, wherein the
clectronic control unit comprises a housing configured to
store the first earbud assembly and the second earbud
assembly.

16. The wireless earbud system of claim 15, wherein the
first earbud assembly and the second earbud assembly are
configured to couple to one another for storage in the
clectronic control unit housing.

17. The wireless earbud system of claim 16, wherein the
first earbud assembly and the second earbud assembly each
comprise a complementary magnetic coupler, each comple-
mentary magnetic coupler configured to interact to couple
the first earbud assembly to the second earbud assembly.

18. The wireless earbud system of claim 16, wherein the
first earbud assembly and the second earbud assembly each
include electronic switches configured to power ofl the first
carbud assembly and the second earbud assembly when the
first earbud assembly and the second earbud assembly are
coupled to one another.

19. The wireless earbud system of claim 18, wherein the
clectronic switches are configured to automatically power on
the first earbud assembly and the second earbud assembly
when the first earbud assembly 1s decoupled from the second
carbud assembly.

20. A method of forming a wireless earbud system, the
method comprising:

forming an electronic control unit comprising a wireless

unit, a battery, and a tether;

forming first and second wireless earbud assemblies;

configuring first and second ends of the tether to remov-

ably couple to the first and second wireless earbud
assemblies;
configuring one or both of the first and second wireless
carbud assemblies to operate 1n a master mode and
receive a wireless signal directly from a media device
and to drive audio dnivers in the first and second
wireless earbud assemblies with an audio signal based
on data received directly from the media device when
the first and second ends of the tether are decoupled
from the first and second wireless earbud assemblies:

configuring the wireless unit of the electronic control unit
to operate in [a] #2e master mode and receive a wireless
signal directly from the media device and to drive the
audio drivers 1n the first and second wireless earbud
assemblies through electrical conductors disposed
within the tether with an audio signal based on data
received directly wirelessly from the media device
when the first and second ends of the tether are respec-
tively coupled to the first and second earbud assem-
blies; and

configuring both of the first and second wireless earbud

assemblies to operate 1n a slave mode and receive the
wireless signal directly from the wireless unit of the
clectronic control unit and to drive audio drivers in the
first and second wireless earbud assemblies with an
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audio signal based on data received directly from the
wireless unit of the electronic control unit when the first
and second ends of the tether are respectively coupled
to the first and second wireless earbud assemblies.

21. A wireless earbud system, comprising:

a first earbud assembly and a second earbud assembly,

each of the first earbud assembly and the
second earbud assembly comprising:
a housing:
an audio driver disposed within the housing, and
a wireless rveceiver operatively coupled to the audio
driver, the wireless receiver configured to receive a
wireless data signal and dvive the audio driver respon-
sive to audio data transmitted in the wireless data
signal utilizing civcuitry and/or software routines of the
fivst earbud assembly orv second earbud assembly;,

whevrein the circuitry and/or the software rvoutines of each
of the first earbud assembly and the second earbud
assembly is configured to switch the wireless receiver of
each of the first earbud assembly and the second
earbud assembly between operating as a master to
receive a first wireless data signal from a media device
and operating as a slave to receive a second data signal
from the first earbud assembly or second earbud assem-
bly comprising the wireless rveceiver configured as the
master on a regular, periodic basis.

22. The wireless earbud system of claim 21, wherein the
circuitry and/or the software of the first earbud assembly is
configured to separate the audio data into a first audio
channel and a second audio channel, to send the first audio
channel to the audio driver of the first earbud assembly, and
to send the second audio channel to the second earbud
assembly when the first earbud assembly is operating as the
master.

23. The wireless earbud system of claim 22, wherein the
circuitry and/or the software of the first earbud assembly is
configured to separate the audio data into a right audio
channel and a second audio channel, to send a first of the
right and left audio channels to the audio driver of the first
earbud assembly, and to send a second of the vight and left
audio channels to the second earbud assembly utilizing the
wireless receiver of the first earbud assembly when the first
earbud assembly is operating as the master.

24. The wireless earbud system of claim 21, wherein the
wireless receiver of the first earbud assembly comprises a
wireless transmitter and whervein the wireless veceiver of the
second earbud assembly is configured to receive the second
data signal from the first earbud assembly wirelessly when
the first earbud assembly is operating as the master.

25. The wireless earbud system of claim 21, wherein each
of the first earbud assembly and the second earbud assembly
comprises a battery, and wherein the wireless civcuitry
and/or the software rvoutines of each of the first earbud
assembly and the second earbud assembly is further con-
figured to switch the wireless receiver of each of the first
earbud assembly and the second earbud assembly between
operating as the slave and operating as the master based on
remaining charge in each battery.

26. The wireless earbud system of claim 21, wherein the
wireless receiver comprises a radio-frequency receiver
operatively coupled to a digital-to-analog converter.

27. The wireless earbud system of claim 21, wherein at
least one of the first earbud assembly or the second earbud
assembly comprises a sensorv configured to sense biometric
feedback, and wherein at least one of the wireless receiver
in the first earbud assembly or the wireless receiver in the
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second earbud assembly is configured to transmit a wireless
data signal comprising the biometric feedback to the media
device.

28. The wireless earbud system of claim 21, further
comprising a tether having a first end and a second end, the

first end of the tether configured to removably couple to the
first earbud assembly by a first detachable connector, the

second end of the tether configured to removably couple to
the second earbud assembly by a second detachable con-
neclor.

29. The wireless earbud system of claim 28, wherein each
of the first eavbud assembly and the second earbud assembly
comprises a detachable comnnector configured to receive
detachable connectors of the tether, each detachable con-
nector free of an electrical connection configured to estab-
lish electrical communication between the first earbud
assembly and the second earbud assembly.

30. The wireless earbud system of claim 28, wherein each
of the first earbud assembly and the second earbud assembly
comprises a detachable comnnector configured to receive

detachable connectors of the tether, each detachable con-
nector comprising an electrical connection configured to
establish electrical communication between the first earbud
assembly and the second earbud assembly via the tether.
31. The wireless earbud system of claim 30, wherein each
detachable connector of the first earbud assembly and the
second earbud assembly comprises one of a magnetic inter-

Jace configured for magnetic attachment to a corresponding

magnetic interface of the tether or a recess sized and shaped
to receive a plug or a pin of the tether therein.

32. A wireless earbud system, comprising:

a first earbud assembly and a second earbud assembly,
each of the first earbud assembly and the second
earbud assembly comprising:

a housing;

an audio driver disposed within the housing: and

a wireless receiver operatively coupled to the audio
driver, the wireless rveceiver configured to receive a
wireless data signal and drive the audio dviver respon-
sive to audio data transmitted in the wireless data
signal;

wherein the wireless rveceiver of the first earbud assembly
is configured to intermittently operate as a master to
receive a first wireless data signal from a media device
and the wireless veceiver of the second earbud assem-
bly is configured to intermittently operate as a slave to
receive a second data signal from the first earbud
assembly;

wherein the wireless veceiver of the second earbud assem-
bly is configured to intermittently operate as the master
to receive a first wireless data signal from the media
device and the wireless receiver of the first earbud
assembly is configured to intermittently operate as the
slave to receive a second data signal from the second
earbud assembly; and

wherein circuitry and/or software routines of each of the
first earbud assembly and the second earbud assembly
is configured to switch the wireless veceiver of each of
the first earbud assembly and the second earbud assem-
bly between operating as the master and operating as
the slave on a rvegular, periodic basis.

33. The wireless earbud system of claim 32, wherein the
circuitry and/or software rvoutines of the first earbud assem-
bly is configured to separate the audio data into a first audio
channel and a second audio channel, to send the first audio
channel to the audio driver of the first earbud assembly, and
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to send the second audio channel to the second earbud
assembly when the first earbud assembly is operating as the
master.

34. The wireless earbud system of claim 32, wherein each
of the first earbud assembly and the second earbud assembly
comprises a battery, and wherein the circuitry and/or soft-
ware routines of the first earbud assembly is further con-
figured to switch operation the wireless receiver of the first
earbud assembly between master and slave, and the wireless

receiver of the second earbud assembly is further configured

to switch the wireless veceiver of the second earbud assem-
bly to operate between slave and master based on remaining
charge in each battery.

35. The wireless earbud system of claim 32, further
comprising a tether having a first end and a second end, the
first end of the tether configured to removably couple to the
first earbud assembly by a first detachable connector, the
second end of the tether configured to removably couple to

the second earbud assembly by a second detachable con-
necltov.
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36. The wireless earbud system of claim 35, wherein each
of the first earbud assembly and the second earbud assembly
comprises a detachable comnnector configured to receive
detachable connectors of a tether, each detachable connec-
tor free of an electrical connection configured to establish
electrical communication between the first earbud assembly
and the second earbud assembly.

37. The wireless earbud system of claim 35, wherein each
of the first earbud assembly and the second earbud assembly
comprises a detachable comnnector comnfigured to receive
detachable connectors of the tether, each detachable con-
nector comprising an electrical connection configured to
establish electrical communication between the first earbud
assembly and the second earbud assembly via the tether.

38. The wireless earbud system of claim 37, whervein each
detachable connector of the first earbud assembly and the
second earbud assembly comprises one of a magnetic inter-
Jace configured for magnetic attachment to a corresponding
magnetic interface of the tether or a vecess sized and shaped

to rveceive a plug or a pin of the tether therein.
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Specification
Column 9, Line 60, change “(FIG. §, 6),” to --(FIGS. §, 6),--

In the Claims

Claim 8, Column 14, Line 63, change ““as a master” to --as e master--
Claim 21, Column 17, Line 9, change ““a housing:” to --a housing;--
Claim 32, Column 18, Line 37, change “‘the housing: and” to --the housing; and--
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