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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to ear-
bud headphones, and more specifically to earbuds con-
figured to receive a wireless data signal from a media
device.

BACKGROUND

[0002] Earbud headphones are used to convert an
electronic signal into an audible sound, which is trans-
mitted to the ear of a person using the earbud head-
phones. Earbud headphones are used in conjunction
with many different types of electronic devices, such as
media players, hearing aids, cellular telephones, televi-
sions, computers, etc. In contrast to what are referred to
in the industry as "on-ear" headphones 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" headphones. Earbud
headphones are retained in place by the cooperation and
mechanical interference between the earbud headphone
and the ear of the user. Some earbud headphones in-
clude a portion that is sized and configured to extend
from a main body of the headphone into the external au-
ditory canal of the ear.
[0003] Earbud headphones are popular among users
because they are generally relatively small and portable.
Moreover, when a user is participating in various activi-
ties, earbud headphones interfere to a much lesser ex-
tent with the other accessories or equipment of the user,
such as helmets, goggles, hats, and headbands com-
pared to on-ear and over-ear headphones, which often
include a headband or other connecting structure (in ad-
dition to wiring) extending around the head of the user
between each headphone.
[0004] Some earbud headphones may include wire-
less functionality. 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.
[0005] The document US 2015/0230019 A1 discloses
an electronic wearable device including an electrical cord
for carrying electrical signals. An electrical power module
includes an interface for detachable connection to the
electrical cord. A first audio module includes an interface
for detachable connecting to the electrical cord. A second
audio module includes an interface for detachable con-
necting to the electrical cord. The electrical cord is con-
figured to support the first audio module and the second
audio module thereon.
[0006] The document US 2005/0136839 A1 discloses
a modular wireless headset including wearable ear-
piece(s) and wearable microphone(s), wherein the ear-
piece and microphone may be physically separate de-

vices. The wearable earpiece renders inbound radio fre-
quencies received from a host device audible. The wear-
able earpiece may include a receiver module, data re-
covery module, and speaker module. The receiver mod-
ule may convert inbound RF signals into low intermediate
frequency (IF) signals. The data recovery module recov-
ers audio signals from the low IF signals.
[0007] The document WO 2016/032011 A1 discloses
a wireless headset including a main body and sub-bodies
detachably attached to both lateral ends of the main body
by a retractable cable. Earpieces are detachably at-
tached to the sub-bodies and configured to output a
sound when supportedly installed in the sub-bodies and
a controller is configured to output the sound wirelessly
through the earpieces when the earpieces are separated
from the sub-bodies.
[0008] The document EP 2 506 597 A1 discloses a
wireless listening device that can be used in conjunction
with a host device to provide an end user a pleasurable
listening experience especially during periods of physical
activity. The host device can take the form of a portable
media player.
[0009] The document WO 2012/024656 A2 discloses
ear bud headphones configured for use with a portable
media player including a main body portion with an ex-
tended curvature configuration. The ear bud headphones
include a speaker housing and an extension that form a
gap between the speaker housing and the extension. The
user can secure a portion of the user’s outer ear in the
gap such that the ear bud is securely and comfortably
held in place within a user’s ear.

DISCLOSURE

[0010] The invention is defined by the appended set
of claims.
[0011] According to an aspect of the invention, a wire-
less earbud system includes a first earbud assembly and
a second earbud assembly. Each of the first earbud as-
sembly and the second earbud assembly includes a
housing, an audio driver disposed within the housing,
and a wireless receiving unit operatively coupled to the
audio driver. The wireless receiving unit is configured to
receive a wireless data signal and drive the audio driver
based on audio data transmitted in the wireless data sig-
nal. 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 ear-
bud assembly by a first detachable connector, and the
second end of the tether is configured to removably cou-
ple to the second earbud assembly by a second detach-
able connector. The tether also includes an electronic
control unit disposed intermediate the first end of the teth-
er and the second end of the tether.
[0012] In another aspect, a wireless earbud system in-
cludes a first earbud assembly and a second earbud as-
sembly. Each of the first earbud assembly and the second
earbud assembly include an audio driver, a wireless re-
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ceiving 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 earbud system also includes
a tether including a first end with a first detachable con-
nector configured to mechanically and electrically couple
the first end of the tether to the first earbud 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 electronic control unit includes a wireless unit con-
figured to receive a wireless data signal from a media
device and to transmit an audio signal based on the wire-
less data signal through electrical conductors in 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 elec-
tronic control unit battery configured to supply power to
the wireless unit.
[0013] Also according to another aspect of the inven-
tion, a method of forming a wireless earbud system in-
cludes forming an electronic control unit comprising a
wireless unit, a battery, and a tether. The method also
includes forming first and second wireless earbud as-
semblies, and configuring first and second ends of the
tether to removably couple to the first and second wire-
less earbud assemblies. The method also includes con-
figuring one or both of the first and second wireless ear-
bud assemblies to receive a wireless signal from a media
device and to drive audio drivers in 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 assemblies, and con-
figuring the wireless unit of the electronic control unit to
receive a wireless signal from the media device and to
drive the audio drivers in the first and second wireless
earbud assemblies through electrical conductors dis-
posed 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 cou-
pled to the first and second earbud assemblies.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

FIG. 1 is a plan view of an embodiment of an earbud
system according to the disclosure;
FIG. 2 is a schematic diagram of components of an
earbud according to the disclosure;
FIG. 3 is a schematic diagram showing operation of
an earbud system according to the disclosure;
FIG. 4 is a plan view of another embodiment of an
earbud system according to the disclosure;
FIG. 5 is a plan view of yet another embodiment of
an earbud system according to the disclosure;

FIG. 6 is a schematic diagram showing an opera-
tional 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 embod-
iment 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 ear-
bud and a detachable connector according to yet
another embodiment of the disclosure;
FIG. 11 is a plan view of yet another embodiment of
an earbud system according to the disclosure; and
FIGS. 12A and 12B are perspective views of an elec-
tronic control unit according to an embodiment of the
disclosure.

[0015] The illustrations presented herein are not meant
to be actual views of any particular headphone or com-
ponent thereof, but are merely idealized representations
employed to describe various embodiments of the dis-
closure.
[0016] The disclosure relates to earbud headphones
configured to communicate wirelessly (e.g., through ra-
dio frequency (RF) electromagnetic waves) with a media
device. The earbud headphones may include a tether
that mechanically and/or electrically couples the earbud
headphones to one another. The earbud headphones
may function differently when connected by the tether
compared to when the earbud headphones are used
without the tether.
[0017] FIG. 1 is a plan view of a wireless earbud system
100 according to the disclosure. The wireless earbud sys-
tem 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 fabric 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 include detachable
connectors 114 and 115, respectively. The detachable
connectors 114 and 115 may be configured to mechan-
ically 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 of the de-
tachable connectors 114 and 115 may include a plug 116
configured for insertion into a corresponding recess of
the first or second earbud 102, 104.
[0018] The first and second wireless earbuds 102 and
104 may be used in conjunction with the tether 110 to,
e.g., prevent loss of an individual one of the first and
second earbuds 102 and 104. In some embodiments,
connection of the tether 110 may alter the functionality
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of the wireless earbuds, as described in detail below in
connection with FIGS. 4, 5, and 6. In some embodiments,
the detachable connectors 114 and 115 may not include
electrical connections configured to establish electrical
communication between the first and second wireless
earbuds 102 and 104, such that the connections between
the detachable connectors 114 and 115 and the first and
second wireless earbuds 102 and 104 is only mechanical
and not electrical. In such embodiments, the detachable
connectors 114 and 115 may not comprise any electri-
cally conductive material. In other embodiments, the de-
tachable connectors 114 and 115 may include electrical
connections configured to establish electrical communi-
cation between the first and second wireless earbuds
102 and 104 and circuitry within the tether 110. Such
electrical connections are described in detail below in
connection with FIGS. 10A and 10B.
[0019] FIG. 2 is a schematic representation of compo-
nents 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 in-
clude, without limitation, an audio transducer 118, a wire-
less audio unit 120, and a battery 122. The audio trans-
ducer 118 may be an electromechanical device config-
ured to receive an analog electrical signal containing au-
dio 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 earbud 104 may
include a plurality of audio transducers 118. In some em-
bodiments, 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 embodiments
may include a tuned port or a tuned diaphragm configured
to enhance the output of the audio transducer 118 within
a particular frequency range.
[0020] The wireless audio unit 120 may include circuit-
ry configured 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 in-
clude 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 am-
plifier 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) config-
ured to broadcast a wireless signal, as discussed below.
[0021] 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 am-
plifier 130. The battery 122 may be, for example, a re-

chargeable lithium-ion battery, or any other battery with
suitable energy density.
[0022] In some embodiments, the first earbud 102 and
the second earbud 104 may include components and
circuitry to provide active noise cancelling (ANC) func-
tionality. For example, each of the first earbud 102 and
the second earbud 104 may include a microphone for
converting ambient noises to electrical signals. Signal
processing circuitry may generate electrical signals rep-
resenting sounds identical to the ambient sounds but in
opposite phase. The opposite-phase ambient sounds
may be reproduced through the audio transducer 118 to
cancel the ambient sounds.
[0023] FIG. 3 is a schematic diagram showing an op-
erational 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 a cellular "smart" phone, a
tablet computer, a digital music player, a laptop compu-
ter, a desktop computer, etc. In the embodiment shown
in FIG. 3, the wireless earbuds 102 and 104 may operate
in a so-called "master-slave" configuration. For example,
one of earbuds 102 and 104 may be designated the "mas-
ter." An RF receiver in the "master" earbud (e.g., RF re-
ceived 126 (FIG. 2) in the earbud 102) may receive the
wireless signal 136 from the media device 134. The wire-
less signal 136 from the media device 134 may be sep-
arated into 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 right channels) may be transmitted
wirelessly (e.g., by wireless signal 137) from an RF trans-
mitter within the "master" earbud to an RF receiver (e.g.,
RF receiver 126) within the "slave" earbud, where the
data is converted to an audio signal, amplified, and
played through an audio transducer 118 in the "slave"
earbud.
[0024] Operation as the "master" earbud may con-
sume significantly 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, in some embodiments, each
of the earbuds 102 and 104 may be configured to alter-
nately 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 gen-
erally equal battery charge between the earbud 102 and
the earbud 104. In other embodiments, the particular ear-
bud that functions as the "master" or "slave" may be cho-
sen by other routines based on remaining charge in 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 broad-
cast by the media device 134 may include only a single
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channel of audio data (i.e., monophonic sound). Such
data may be received and played by one of the earbuds
102 and 104, or may be received and played simultane-
ously by both of the earbuds 102 and 104.
[0025] In some embodiments, the media device 134
may broadcast a wireless signal that is received 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 corresponding to one of the left or
right channels to an analog audio signal (e.g., by process-
ing 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).
[0026] The wireless signal 136 may be broadcast by
the media device 134 based on established wireless pro-
tocols, such as the Bluetooth® Advanced Audio Distri-
bution Profile (A2DP). Additionally or alternatively, other
wireless protocols (e.g., Wi-Fi), may be used.
[0027] FIG. 4 illustrates another embodiment of a wire-
less earbud system 138 according to the disclosure. In
wireless earbud 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 in 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 con-
nected by the tether 140. For example, in the embodiment
shown in FIG. 3, the electronic components 142 may
include a battery 148 configured to provide power to op-
erate one or more of the RF receiver 126 (FIG. 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 is connected to the first earbud
144 and the second earbud 146. Furthermore, the battery
148 may be configured to charge (e.g., recharge) batter-
ies (e.g., battery 122 described in connection with FIG.
2) in the wireless earbuds 144 and 146 when the tether
140 is connected to the first earbud 144 and the second
earbud 146. When the tether 140 is 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
in the tether 140 and the batteries 122 within the individ-
ual earbuds 144 and 146. The battery 148 may be a lith-
ium-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, mini 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.).
[0028] FIG. 5 illustrates another wireless earbud sys-
tem 150 in accordance with the present disclosure. In
the embodiment of FIG. 5, a tether 152 may include an

electronic control unit 154. The electronic control unit 154
may include, without limitation, one or more of a battery
156 similar to the battery 148 described in connection
with FIG. 3, an RF receiver, an RF transmitter, a DAC,
and an audio amplifier similar to those shown in connec-
tion 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 is disconnected from ear-
buds 160 and 162, the earbuds 160 and 162 may function
similarly to the earbuds 102 and 104 as shown and dis-
cussed with reference to FIG. 3. In other words, when
the tether 152 is 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.
[0029] When the tether 152 is connected to the ear-
buds 160 and 162, the wireless earbud system 150 may
operate as shown and described in connection with FIG.
6. A media device 134 may broadcast a wireless signal
136 containing audio data as described above in con-
nection with FIG. 3. An RF receiver similar to RF receiver
126 shown in 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 in the electronic control unit 154 to provide one or
more analog audio channels (e.g., left 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 in connection with FIG. 2.
Additionally or alternatively, the electronic control unit
154 may include one or more audio amplifiers configured
to amplify the analog audio signals to a level suitable to
drive audio drivers (e.g., audio transducers 118 de-
scribed in connection with FIG. 2). Such driver-level sig-
nals may be transferred through conductors within the
tether 152 and fed directly to audio drivers within the ear-
buds 160 and 162. In some embodiments, one or more
conductors in 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.
[0030] 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 play-
back of audio tracks from the media device 134. For ex-
ample, operation of the playback controls 158 may gen-
erate a wireless signal 159 broadcast from an RF trans-
mitter (not shown) within the electronic control unit 154.
The media device 134 may receive the wireless signal
and alter audio playback as directed by the user’s oper-
ation of the playback controls 158.
[0031] In some embodiments, the playback controls
may be buttons arranged on the electronic control unit
154. In other embodiments, the playback controls may
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be operated by, for example, manipulating (e.g., squeez-
ing) 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 us-
er.
[0032] 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 configured to sense biometric feedback
such as heart rate or body temperature, sensors config-
ured to sense movement (e.g., accelerometers), or other
sensors. Information collected by these sensors may be
transmitted wirelessly to the media device 134, where it
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.
[0033] When operating in the configuration described
with reference to FIG. 6, certain limitations of some wire-
less earbuds may be mitigated. For example, at times,
some wireless earbuds may suffer from uneven playback
between earbuds, e.g., when the playback of left and
right audio channels is not suitably synchronized and tim-
ing discrepancies between left and right audio channels
are audibly noticeable. When connected by the tether
152, synchronization between the left 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 relatively small and lightweight to en-
sure that the wireless earbuds remain in the user’s ear
during activity, some wireless earbuds may have insuf-
ficient battery life for extended periods of use. When con-
nected by the tether 152, the battery 156 in the electronic
control unit 154 may provide significant additional oper-
ating time to the wireless earbuds. Finally, connecting
the wireless earbuds 160 and 162 with the tether 152
may prevent loss of a single wireless earbud, particularly
during physical activity of the user (e.g., jogging, cycling,
etc.). Because the tether 152 is removable, the wireless
earbuds 160 and 162 can be used without the tether and
the electronic control unit 154 at times when such oper-
ation is desired.
[0034] FIGS. 7A through 10B show various implemen-
tations of detachable connectors (e.g., detachable con-
nectors 114 and 115 as described in connection with FIG.
1) according to embodiments of the disclosure. FIG. 7A
shows an embodiment 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, recep-
tacle, etc.) in a housing 172 of a wireless earbud 174.
The plug 170 may include resilient flanges 176 config-
ured to form an interference fit against 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.
[0035] FIGS. 8A and 8B show another embodiment of
a detachable connector 178. In this embodiment, a distal
end 180 of a tether 182 includes a loop 184 of resilient
material such as a flexible 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 in FIG. 8B.
[0036] FIGS. 9A and 9B show another embodiment of
a detachable connector 192. The detachable connector
192 includes a magnetic interface 194 positioned at a
distal end 196 of a tether 198. A complementary magnetic
interface 200 is disposed on a housing 202 of a wireless
earbud 204. One or both of the magnetic interface 194
and the complementary magnetic interface 200 may in-
clude one or more permanent physical magnets such as
ceramic magnets, rare earth magnets, etc. In some em-
bodiments, one of the magnetic interface 194 and the
complementary magnetic interface 200 may include
magnetic material while the other of the magnetic inter-
face 194 and the complementary magnetic interface 200
may include ferromagnetic material. Magnetic attraction
between the magnetic interface 194 and the complemen-
tary magnetic interface 200 may retain the distal end 196
of the tether 198 to the housing 202 of the wireless earbud
204, as shown in FIG. 9B.
[0037] FIGS. 10A and 10B show yet another embodi-
ment of a detachable connector 206. In this embodiment,
the detachable connector 206 includes a pin 208 extend-
ing from a connection interface 210 on a distal end 212
of a tether 214. A wireless earbud housing 216 may in-
clude a recess 218 into which the pin 208 may be insert-
ed. 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 earbud housing
216, and corresponding electrically conductive contacts
(not shown) may be disposed on the connection interface
210. When the pin 208 is fully inserted 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 in the teth-
er 214. The electrically conductive contacts 219 and the
corresponding electrically conductive contacts on the
connection interface 210 may enable transfer of electrical
signals between, e.g., the electronic control unit 154
(FIG. 5) and wireless earbuds 160 and 162 (FIG. 5) as
described above.
[0038] 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, de-
pending on the configuration of the wireless earbuds and
the functionality of the tether 214 and the electronic con-
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trol unit 154 and the required number of discrete electrical
pathways therebetween. Furthermore, conductive con-
tacts similar to conductive contacts 219 may be used in
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 is not limited to the specific embodiment of the
detachable connector shown in FIGS. 10A and 10B.
[0039] FIG. 11 illustrates another embodiment of a
wireless earbud system 220 in accordance with the
present disclosure. The wireless earbud system 220 in-
cludes an electronic control unit 222 with a housing 224
configured to accept wireless earbuds 226 and 228 for
storage and/or charging. In other words, the housing 224
of the electronic control unit 222 may include a recessed
area with a profile at least partially matching the shape
of the wireless earbuds 226 and 228 such that the wire-
less earbuds can be positioned at least partially within
the housing 224. Electrical contacts (not shown) may be
disposed within the housing 224 and positioned to make
contact with electrical contacts (e.g., conductive contacts
219 described in connection with FIG. 10A) on one or
both of the wireless earbuds 226 and 228 to charge bat-
teries (e.g., battery 122 discussed above in connection
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 in con-
nection 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 con-
trol unit 222 is not attached to a charging cable, the bat-
teries 122 within the earbuds may be charged by the
battery 156 within the electronic control unit 222. When
the electronic control unit 222 is attached to a charging
cable, the batteries 122 and the battery 156 may charge
simultaneously.
[0040] 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 con-
nection interface, e.g., similar to that described above in
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 recep-
tacles, etc.
[0041] 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 config-
ured to automatically power off each wireless earbuds
226, 228 when the wireless earbuds 226, 228 are con-
nected 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 pow-
er switches 232 may prevent excessive power consump-
tion when the earbuds are not in use and thus improve
(e.g., maximize) battery life. The power switches 232 may
be mechanical (e.g., plunger) switches or switches with-
out 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 as-
sociated with magnets of a magnetic connection interface
between the wireless earbuds 226 and 228).
[0042] FIGS. 12A and 12B illustrate another embodi-
ment of an electrical control unit 234 according to the
present disclosure. The electrical control unit 234 may
include playback controls 236 (FIG. 12B), such as play,
stop, next track, and previous track buttons. The electri-
cal 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 ref-
erence to FIG. 5. The electrical control unit 234 may in-
clude functionality similar to the electronic control unit
154 described with reference to FIG. 5.
[0043] In some embodiments, the wireless earbud sys-
tem 100 (FIG. 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 electronic control unit
154 (FIG. 5), 234 (FIGS. 12A and 12B), playback mode
(e.g., master-slave configuration or direct transmission
to both earbuds as discussed in connection with FIG. 3),
and other operational parameters of the earbud system.

Claims

1. A wireless earbud system (100), comprising:
a first earbud assembly and a second earbud as-
sembly, each of the first earbud assembly and the
second earbud assembly comprising:

a housing (106. 108, 172, 202, 216);
an audio driver disposed within the housing
(106. 108, 172, 202, 216); and
a wireless receiving unit operatively coupled to
the audio driver, the wireless receiving unit con-
figured to receive a wireless data signal and
drive the audio driver based on audio data trans-
mitted in the
wireless data signal;
the wireless
earbud system (100) additionally comprising a
tether (110, 140, 152, 168, 182, 198, 214, 240)
with a first end (112), a second end (113), and
an electronic control unit (154, 222) located be-
tween the first end (112) and the second end
(113), wherein the first end (112) of the tether
(110,.. 240) is configured to removably couple
to the first earbud assembly by a first detachable
connector, (114, 115) wherein the second end
(113) of the tether (110,.. 240) is configured to
removably couple to the second earbud assem-
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bly by a second detachable connector (114,
115), and
wherein one of the first earbud assembly and
the second earbud assembly is configured to
operate as a master and communicate directly
with a media device (134) when the first end
(112) and the second end (113) of the tether
(110,.. 240) are disconnected from the first ear-
bud assembly and the second earbud assembly,
and
wherein the electronic control unit (154, 222) is
configured to communicate directly with the me-
dia device (134), with the first earbud assembly
and the second earbud assembly communicat-
ing directly with the electronic control unit (154,
222), when the first end (112) of the tether (110,..
240) is connected to the first earbud assembly
and the second end (113) of the tether (110,..
240) is connected to the second earbud assem-
bly.

2. The wireless earbud system (100) of claim 1, where-
in each of the first detachable connector (114, 115)
and the second detachable connector (114, 115)
comprise electrical contacts operatively coupling the
electronic control unit (154, 222) in the tether (110,..
240) respectively with the first earbud assembly and
the second earbud assembly.

3. The wireless earbud system (100) of claim 2, where-
in the first earbud assembly comprises a first earbud
battery (122, 148, 156) and the second earbud as-
sembly comprises a second earbud battery (122,
148, 156), wherein the electronic control unit (154,
222) comprises a control unit battery, and wherein
one or both of the first earbud battery (122, 148, 156)
and the audio driver in the first earbud assembly,
and one or both of the second earbud battery (122,
148, 156) and the audio driver in the second earbud
assembly, are configured to draw electrical power
from the control unit battery when the first end (112)
of the tether (110,.. 240) is coupled to the first earbud
assembly and the second end (113) of the tether
(110,.. 240) is coupled to the second earbud assem-
bly.

4. The wireless earbud system (100) of claim 2 or claim
3, wherein the electronic control unit (154, 222) in
the tether (110,.. 240) comprises a wireless receiver
configured to receive a wireless data signal from a
media device (134) and transmit an audio signal
through the tether (110,.. 240) directly to the audio
drivers of the first and second earbud assemblies
through electrical conductors when the first and sec-
ond ends (112, 113)of the tether (110,.. 240) are re-
spectively coupled with the first and second earbud
assemblies.

5. The wireless earbud system (100) of any one of
claims 2 through 4, wherein the electronic control
unit (154, 222) comprises one or more playback con-
trols (158, 236), and wherein the wireless unit is con-
figured to transmit playback instructions from the
playback controls (158, 236) to a media device (134).

6. The wireless earbud system (100) of any one of
claims 2 through 5, wherein the electronic control
unit (154, 222) comprises a housing (224) configured
to store the first earbud assembly and the second
earbud assembly.

7. The wireless earbud system (100) of claim 6, where-
in the first earbud assembly and the second earbud
assembly are configured to couple to one another
for storage in the electronic control unit housing
(224).

8. The wireless earbud system (100) of claim 7, where-
in the first earbud assembly and the second earbud
assembly each include electronic switches (232)
configured to power off the first earbud assembly
and the second earbud assembly when the first ear-
bud assembly and the second earbud assembly are
coupled to one another.

9. The wireless earbud system (100) of claim 8, where-
in the electronic switches (232) are configured to au-
tomatically power on the first earbud assembly and
the second earbud assembly when the first earbud
assembly is decoupled from the second earbud as-
sembly.

10. The wireless earbud system (100) of any one of
claims 1 through 9, wherein the first detachable con-
nector (114, 115) and the second detachable con-
nector (114, 115) each comprise a peripheral groove
(190) in a portion of the first and second respective
earbud housings (106. 108, 172, 202, 216) and first
and second resilient loops (184) at the first and sec-
ond respective ends of the tether (110,.. 240), and
wherein the first and second resilient loops (184) are
configured to fit at least partially within a respective
one of the peripheral grooves (190) to retain the first
and second ends (112, 113) of the tether (110,.. 240)
to the first and second respective earbud housings
(106. 108, 172, 202, 216).

11. The wireless earbud system (100) of any one of
claims 1 through 9, wherein the first detachable con-
nector (114, 115) and the second detachable con-
nector (114, 115) each comprise a magnetic inter-
face (194) on each of the first and second ends (112,
113) of the tether (110,.. 240) and a complementary
magnetic interface (200) on each of the first and sec-
ond earbud housings (106. 108, 172, 202, 216).

13 14 



EP 3 169 081 B1

9

5

10

15

20

25

30

35

40

45

50

55

12. The wireless earbud system (100) of any one of
claims 1 through 9, wherein the first detachable con-
nector (114, 115) and the second detachable con-
nector (114, 115) each comprise a plug (170) on
each of the first and second ends (112, 113) of the
tether (110,.. 240) configured for insertion within a
respective complimentary recess disposed in each
of the first and second earbud housings (106. 108,
172, 202, 216).

13. The wireless earbud system (100) of any one of
claims 1 through 12, wherein the wireless receiving
unit in the first earbud assembly and the wireless
receiving unit in the second earbud assembly are
each configured to receive a wireless signal from a
media device (134) and to send a wireless signal to
the wireless receiving unit in the other of the first
earbud assembly and the second earbud assembly.

14. The wireless earbud system (100) of any one of
claims 1 through 13, wherein at least one of the first
earbud assembly and the second earbud assembly
comprise a sensor configured to sense biometric
feedback, and wherein at least one of the wireless
receiving unit in the first earbud assembly and the
wireless receiving unit in the second earbud assem-
bly are configured to transmit a wireless data signal
based on the biometric feedback to a media device
(134).

15. A method of forming a wireless earbud system (100),
the method comprising:

forming an electronic control unit (154, 222)
comprising a wireless unit, a battery, and a teth-
er (110,.. 240);
forming first and second wireless earbud as-
semblies;
configuring first and second ends (112, 113) of
the tether (110,.. 240) to removably couple to
the first and second wireless earbud assem-
blies;
configuring one of the first and second wireless
earbud assemblies to operate in a master mode
and receive a wireless signal directly from a me-
dia device (134) and to drive audio drivers in the
first and second wireless earbud assemblies
with an audio signal based on data received di-
rectly from the media device (134) when the first
and second ends (112, 113) of the tether (110,..
240) are decoupled from the first and second
wireless earbud assemblies;
configuring the wireless unit of the electronic
control unit (154, 222) to receive a wireless sig-
nal directly from the media device (134) and to
drive the audio drivers in the first and second
wireless earbud assemblies through electrical
conductors disposed within the tether (110,..

240) with an audio signal based on data received
directly wirelessly from the media device (134)
when the first and second ends (112, 113) of the
tether (110,.. 240) are respectively coupled to
the first and second earbud assemblies.

Patentansprüche

1. Drahtloses Ohrhörersystem (100), umfassend:
eine erste Ohrhörerbaugruppe und eine zweite Ohr-
hörerbaugruppe, wobei jede von der ersten Ohrhö-
rerbaugruppe und der zweiten Ohrhörerbaugruppe
Folgendes umfasst:

ein Gehäuse (106. 108, 172, 202, 216);
einen Audiotreiber, der in dem Gehäuse (106.
108, 172, 202, 216) angeordnet ist; und
eine drahtlose Empfangseinheit, die mit dem
Audiotreiber betriebsfähig gekoppelt ist, wobei
die drahtlose Empfangseinheit konfiguriert ist,
um ein drahtloses Datensignal zu empfangen
und den Audiotreiber basierend auf Audiodaten
anzusteuern, die in dem drahtlosen Datensignal
übertragen werden; wobei das drahtlose Ohr-
hörersystem (100) zusätzlich ein Band (110,
140, 152, 168, 182, 198, 214, 240) mit einem
ersten Ende (112), einem zweiten Ende (113)
und einer elektronischen Steuereinheit (154,
222), die sich zwischen dem ersten Ende (112)
und dem zweiten Ende (113) befindet, umfasst,
wobei das erste Ende (112) des Bandes (110, ...
240) konfiguriert ist, um mit der ersten Ohrhö-
rerbaugruppe durch ein erstes lösbares Verbin-
dungsstück (114, 115) abnehmbar gekoppelt zu
sein, wobei das zweite Ende (113) des Bandes
(110, ... 240) konfiguriert ist, um mit der zweiten
Ohrhörerbaugruppe durch ein zweites lösbares
Verbindungsstück (114, 115) abnehmbar ge-
koppelt zu sein, und
wobei eine von der ersten Ohrhörerbaugruppe
und der zweiten Ohrhörerbaugruppe konfigu-
riert ist, um als Master zu dienen und mit einer
Medienvorrichtung (134) direkt zu kommunizie-
ren, wenn das erste Ende (112) und das zweite
Ende (113) des Bandes (110, ... 240) von der
ersten Ohrhörerbaugruppe und der zweiten
Ohrhörerbaugruppe getrennt sind, und wobei
die elektronische Steuereinheit (154, 222) kon-
figuriert ist, um mit der Medienvorrichtung (134)
direkt zu kommunizieren, wobei die erste Ohr-
hörerbaugruppe und die zweite Ohrhörerbau-
gruppe mit der elektronischen Steuereinheit
(154, 222) direkt kommunizieren, wenn das ers-
te Ende (112) des Bandes (110, ... 240) mit der
ersten Ohrhörerbaugruppe verbunden ist und
das zweite Ende (113) des Bandes (110, ... 240)
mit der zweiten Ohrhörerbaugruppe verbunden
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ist.

2. Drahtloses Ohrhörersystem (100) nach Anspruch 1,
wobei jedes von dem ersten abnehmbaren Verbin-
dungsstück (114, 115) und dem zweiten abnehmba-
ren Verbindungsstück (114, 115) elektrische Kon-
takte umfasst, welche die elektronische Steuerein-
heit (154, 222) in dem Band (110, ... 240) jeweils mit
der ersten Ohrhörerbaugruppe und der zweiten Ohr-
hörerbaugruppe betriebsfähig koppeln.

3. Drahtloses Ohrhörersystem (100) nach Anspruch 2,
wobei die erste Ohrhörerbaugruppe eine erste Ohr-
hörerbatterie (122, 148, 156) umfasst und die zweite
Ohrhörerbaugruppe eine zweite Ohrhörerbatterie
(122, 148, 156) umfasst, wobei die elektronische
Steuereinheit (154, 222) eine Batterie der Steuer-
einheit umfasst, und wobei eine(r) oder beide von
der ersten Ohrhörerbatterie (122, 148, 156) und dem
Audiotreiber in der ersten Ohrhörerbaugruppe und
eine(r) oder beide von der zweiten Ohrhörerbatterie
(122, 148, 156) und dem Audiotreiber in der zweiten
Ohrhörerbaugruppe konfiguriert sind, um elektri-
sche Energie von der Batterie der Steuereinheit ab-
zunehmen, wenn das erste Ende (112) des Bandes
(110, ... 240) mit der ersten Ohrhörerbaugruppe ge-
koppelt ist und das zweite Ende (113) des Bandes
(110, ... 240) mit der zweiten Ohrhörerbaugruppe
gekoppelt ist.

4. Drahtloses Ohrhörersystem (100) nach Anspruch 2
oder 3, wobei die elektronische Steuereinheit (154,
222) in dem Band (110, ... 240) einen drahtlosen
Empfänger umfasst, der konfiguriert ist, um ein
drahtloses Datensignal von einer Medienvorrichtung
(134) zu empfangen und ein Audiosignal über das
Band (110, ... 240) direkt an die Audiotreiber der ers-
ten und zweiten Ohrhörerbaugruppen über elektri-
sche Leiter zu senden, wenn die ersten und zweiten
Enden (112, 113) des Bandes (110, ... 240) jeweils
mit den ersten und zweiten Ohrhörerbaugruppen ge-
koppelt sind.

5. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 2 bis 4, wobei die elektronische Steuer-
einheit (154, 222) ein oder mehrere Wiedergabebe-
dienelemente (158, 236) umfasst, und wobei die
drahtlose Einheit konfiguriert ist, um Wiedergabean-
weisungen von den Wiedergabebedienelementen
(158, 236) an eine Medienvorrichtung (134) zu sen-
den.

6. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 2 bis 5, wobei die elektronische Steuer-
einheit (154, 222) ein Gehäuse (224) umfasst, das
konfiguriert ist, um die erste Ohrhörerbaugruppe und
die zweite Ohrhörerbaugruppe zu lagern.

7. Drahtloses Ohrhörersystem (100) nach Anspruch 6,
wobei die erste Ohrhörerbaugruppe und die zweite
Ohrhörerbaugruppe konfiguriert sind, um zur Lage-
rung in dem Gehäuse (224) der elektronischen Steu-
ereinheit miteinander gekoppelt zu sein.

8. Drahtloses Ohrhörersystem (100) nach Anspruch 7,
wobei die erste Ohrhörerbaugruppe und die zweite
Ohrhörerbaugruppe jeweils elektronische Schalter
(232) umfassen, die konfiguriert sind, um die erste
Ohrhörerbaugruppe und die zweite Ohrhörerbau-
gruppe auszuschalten, wenn die erste Ohrhörerbau-
gruppe und die zweite Ohrhörerbaugruppe mitein-
ander gekoppelt sind.

9. Drahtloses Ohrhörersystem (100) nach Anspruch 8,
wobei die elektronischen Schalter (232) konfiguriert
sind, um die erste Ohrhörerbaugruppe und die zwei-
te Ohrhörerbaugruppe automatisch einzuschalten,
wenn die erste Ohrhörerbaugruppe von der zweiten
Ohrhörerbaugruppe entkoppelt ist.

10. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 1 bis 9, wobei das erste lösbare Verbin-
dungsstück (114, 115) und das zweite lösbare Ver-
bindungsstück (114, 115) jeweils eine umlaufende
Rille (190) in einem Abschnitt der ersten und zweiten
jeweiligen Ohrhörergehäuse (106. 108, 172, 202,
216) und erste und zweite federelastische Ösen
(184) an den ersten und zweiten jeweiligen Enden
des Bandes (110, ... 240) umfassen, und wobei die
ersten und zweiten federelastischen Ösen (184)
konfiguriert sind, um mindestens teilweise in eine
jeweilige der umlaufenden Rillen (190) zu passen,
um die ersten und zweiten Enden (112, 113) des
Bandes (110, ... 240) an den ersten und zweiten je-
weiligen Ohrhörergehäusen (106. 108, 172, 202,
216) festzuhalten.

11. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 1 bis 9, wobei das erste lösbare Verbin-
dungsstück (114, 115) und das zweite lösbare Ver-
bindungsstück (114, 115) jeweils eine magnetische
Schnittstelle (194) an jedem von den ersten und
zweiten Enden (112, 113) des Bandes (110, ... 240)
und eine passende magnetische Schnittstelle (200)
an jedem der ersten und zweiten Ohrhörergehäuse
(106. 108, 172, 202, 216) umfassen.

12. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 1 bis 9, wobei das erste lösbare Verbin-
dungsstück (114, 115) und das zweite lösbare Ver-
bindungsstück (114, 115) jeweils einen Stecker
(170) an jedem der ersten und zweiten Ende (112,
113) des Bandes (110, ... 240) umfassen, der zur
Einfügung in eine jeweilige passende Vertiefung, die
an jedem von den ersten und zweiten Ohrhörerge-
häusen (106. 108, 172, 202, 216) angeordnet ist,
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konfiguriert ist.

13. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 1 bis 12, wobei die drahtlose Empfangs-
einheit in der ersten Ohrhörerbaugruppe und die
drahtlose Empfangseinheit in der zweiten Ohrhörer-
baugruppe jeweils konfiguriert sind, um ein drahtlo-
ses Signal von einer Medienvorrichtung (134) zu
empfangen und ein drahtloses Signal an die draht-
lose Empfangseinheit in der anderen von der ersten
Ohrhörerbaugruppe und der zweiten Ohrhörerbau-
gruppe zu senden.

14. Drahtloses Ohrhörersystem (100) nach einem der
Ansprüche 1 bis 13, wobei mindestens eine von der
ersten Ohrhörerbaugruppe und der zweiten Ohrhö-
rerbaugruppe einen Sensor umfasst, der konfiguriert
ist, um eine biometrisehe Rückmeldung zu erfassen,
und wobei mindestens eine von der drahtlosen Emp-
fangseinheit in der ersten Ohrhörerbaugruppe und
der drahtlosen Empfangseinheit in der zweiten Ohr-
hörerbaugruppe konfiguriert ist, um ein drahtloses
Datensignal basierend auf der biometrischen Rück-
meldung an eine Medienvorrichtung (134) zu sen-
den.

15. Verfahren zum Bilden eines drahtlosen Ohrhörer-
systems (100), wobei das Verfahren folgende Schrit-
te umfasst:

Bilden einer elektronischen Steuereinheit (154,
222), die eine drahtlose Einheit, eine Batterie
und ein Band (110, ...240) umfasst;
Bilden von ersten und zweiten drahtlosen Ohr-
hörerbaugruppen;
Konfigurieren von ersten und zweiten Enden
(112, 113) des Bandes (110, ... 240), um die ers-
ten und zweiten drahtlosen Ohrhörerbaugrup-
pen abnehmbar zu koppeln;
Konfigurieren einer von den ersten und zweiten
drahtlosen Ohrhörerbaugruppen, um in einem
Master-Modus zu funktionieren und ein drahtlo-
ses Signal direkt von einer Medienvorrichtung
(134) zu empfangen und um Audiotreiber in den
ersten und zweiten drahtlosen Ohrhörerbau-
gruppen mit einem Audiosignal anzusteuern,
das auf Daten basiert, die direkt von der Medi-
envorrichtung (134) empfangen werden, wenn
die ersten und zweiten Enden (112, 113) des
Bandes (110, ... 240) von den ersten und zwei-
ten drahtlosen Ohrhörerbaugruppen entkoppelt
sind;
Konfigurieren der drahtlosen Einheit der elek-
tronischen Steuereinheit (154, 222), um ein
drahtloses Signal direkt von der Medienvorrich-
tung (134) zu empfangen und die Audiotreiber
in den ersten und zweiten drahtlosen Ohrhörer-
baugruppen über elektrische Leiter, die in dem

Band (110, ... 240) angeordnet sind, mit einem
Audiosignal anzusteuern, das auf Daten basiert,
die direkt drahtlos von der Medienvorrichtung
(134) empfangen werden, wenn die ersten und
zweiten Enden (112, 113) des Bandes (110, ...
240) jeweils mit den ersten und zweiten Ohrhö-
rerbaugruppen gekoppelt sind.

Revendications

1. Système d’écouteurs sans fil (100), comprenant:
un premier ensemble écouteur et un second ensem-
ble écouteur, chacun du premier ensemble écouteur
et du second ensemble écouteur comprenant:

un boîtier (106, 108, 172, 202, 216);
un pilote audio disposé à l’intérieur du boîtier
(106, 108, 172, 202, 216); et
une unité de réception sans fil couplée de ma-
nière fonctionnelle au pilote audio, l’unité de ré-
ception sans fil étant configurée pour recevoir
un signal de données sans fil et piloter le pilote
audio sur la base de données audio transmises
dans le signal de données sans fil;
le système d’écouteurs sans fil (100) compre-
nant en outre un câble d’attache (110, 140, 152,
168, 182, 198, 214, 240) avec une première ex-
trémité (112), une seconde extrémité (113) et
une unité de commande électronique (154, 222)
située entre la première extrémité (112) et la se-
conde extrémité (113), la première extrémité
(112) du câble d’attache (110, ..., 240) étant
configurée pour se coupler de manière amovible
au premier ensemble écouteur par un premier
connecteur détachable (114, 115), la seconde
extrémité (113) du câble d’attache (110, ..., 240)
étant configurée pour se coupler de manière
amovible au second ensemble écouteur par un
second connecteur détachable (114, 115), et
dans lequel l’un du premier ensemble écouteur
et du second ensemble écouteur est configuré
pour fonctionner en tant que maître et commu-
niquer directement avec un dispositif multimédia
(134) lorsque la première extrémité (112) et la
seconde extrémité (113) du câble d’attache
(110, ..., 240) sont déconnectées du premier en-
semble écouteur et du second ensemble écou-
teur, et dans lequel l’unité de commande élec-
tronique (154, 222) est configurée pour commu-
niquer directement avec le dispositif multimédia
(134), avec le premier ensemble écouteur et le
second ensemble écouteur communiquant di-
rectement avec l’unité de commande électroni-
que (154, 222), lorsque la première extrémité
(112) du câble d’attache (110, ..., 240) est con-
nectée au premier ensemble écouteur et que la
seconde extrémité (113) du câble d’attache

19 20 



EP 3 169 081 B1

12

5

10

15

20

25

30

35

40

45

50

55

(110, ..., 240) est connectée au second ensem-
ble écouteur.

2. Système d’écouteurs sans fil (100) selon la reven-
dication 1, dans lequel chacun du premier connec-
teur détachable (114, 115) et du second connecteur
détachable (114, 115) comprend des contacts élec-
triques couplant de manière fonctionnelle l’unité de
commande électronique (154, 222) dans le câble
d’attache (110, ..., 240) respectivement au premier
ensemble écouteur et au second ensemble écou-
teur.

3. Système d’écouteurs sans fil (100) selon la reven-
dication 2, dans lequel le premier ensemble écouteur
comprend une première batterie d’écouteur (122,
148, 156) et le second ensemble écouteur comprend
une seconde batterie d’écouteur (122, 148, 156),
l’unité de commande électronique (154, 222) com-
prenant une batterie d’unité de commande, et l’un
ou les deux de la première batterie d’écouteur (122,
148, 156) et du pilote audio dans le premier ensem-
ble écouteur, et l’un ou les deux de la seconde bat-
terie d’écouteur (122, 148, 156) et du pilote audio
dans le second ensemble écouteur, sont configurés
pour tirer une puissance électrique à partir de la bat-
terie d’unité de commande lorsque la première ex-
trémité (112) du câble d’attache (110, ..., 240) est
couplée au premier ensemble écouteur et que la se-
conde extrémité (113) du câble d’attache (110, ...,
240) est couplée au second ensemble écouteur.

4. Système d’écouteurs sans fil (100) selon la reven-
dication 2 ou la revendication 3, dans lequel l’unité
de commande électronique (154, 222) dans le câble
d’attache (110, ..., 240) comprend un récepteur sans
fil configuré pour recevoir un signal de données sans
fil à partir d’un dispositif multimédia (134) et trans-
mettre un signal audio par l’intermédiaire du câble
d’attache (110, ..., 240) directement aux pilotes
audio des premier et second ensembles écouteurs
par l’intermédiaire de connecteurs électriques lors-
que les première et seconde extrémités (112, 113)
du câble d’attache (110, ..., 240) sont couplées res-
pectivement aux premier et second ensembles
écouteurs.

5. Système d’écouteur sans fil (100) selon l’une quel-
conque des revendications 2 à 4, dans lequel l’unité
de commande électronique (154, 222) comprend
une ou plusieurs commandes de lecture (158, 236),
et dans lequel l’unité sans fil est configurée pour
transmettre des instructions de lecture depuis les
commandes de lecture (158, 236) vers un dispositif
multimédia (134).

6. Système d’écouteurs sans fil (100) selon l’une quel-
conque des revendications 2 à 5, dans lequel l’unité

de commande électronique (154, 222) comprend un
boîtier (224) configuré pour stocker le premier en-
semble écouteur et le second ensemble écouteur.

7. Système d’écouteurs sans fil (100) selon la reven-
dication 6, dans lequel le premier ensemble écouteur
et le second ensemble écouteur sont configurés pour
se coupler l’un à l’autre en vue d’un stockage dans
le boîtier d’unité de commande électronique (224).

8. Système d’écouteurs sans fil (100) selon la reven-
dication 7, dans lequel le premier ensemble écouteur
et le second ensemble écouteur comprennent cha-
cun des commutateurs électroniques (232) configu-
rés pour mettre hors tension le premier ensemble
écouteur et le second ensemble écouteur lorsque le
premier ensemble écouteur et le second ensemble
écouteur sont couplés l’un à l’autre.

9. Système d’écouteurs sans fil (100) selon la reven-
dication 8, dans lequel les commutateurs électroni-
ques (232) sont configurés pour mettre automatique-
ment sous tension le premier ensemble écouteur et
le second ensemble écouteur lorsque le premier en-
semble écouteur est découplé du second ensemble
écouteur.

10. Système d’écouteurs sans fil (100) selon l’une quel-
conque des revendications 1 à 9, dans lequel le pre-
mier connecteur détachable (114, 115) et le second
connecteur détachable (114, 115) comprennent
chacun une rainure périphérique (190) dans une par-
tie des premier et second boîtiers d’écouteur respec-
tifs (106, 108, 172, 202, 216) et des première et se-
conde boucles élastiques (184) au niveau des pre-
mière et seconde extrémités respectives du câble
d’attache (110, ..., 240), et dans lequel les première
et seconde boucles élastiques (184) sont configu-
rées pour s’encastrer au moins partiellement à l’in-
térieur de l’une respective des rainures périphéri-
ques (190) pour retenir les première et seconde ex-
trémités (112, 113) du câble d’attache (110, ..., 240)
sur les premier et second boîtiers d’écouteur respec-
tifs (106, 108, 172, 202, 216).

11. Système d’écouteurs sans fil (100) selon l’une quel-
conque des revendications 1 à 9, dans lequel le pre-
mier connecteur détachable (114, 115) et le second
connecteur détachable (114, 115) comprennent
chacun une interface magnétique (194) sur chacune
des première et seconde extrémités (112, 113) du
câble d’attache (110, ..., 240) et une interface ma-
gnétique complémentaire (200) sur chacun des pre-
mier et second boîtiers d’écouteur (106, 108, 172,
202, 216).

12. Système d’écouteurs sans fil (100) selon l’une quel-
conque des revendications 1 à 9, dans lequel le pre-
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mier connecteur détachable (114, 115) et le second
connecteur détachable (114, 115) comprennent
chacun une fiche (170) sur chacune des première
et seconde extrémités (112, 113) du câble d’attache
(110, ..., 240) configurée pour une insertion à l’inté-
rieur d’un renfoncement complémentaire respectif
disposé dans chacun des premier et second boîtiers
d’écouteur (106, 108, 172, 202, 216).

13. Système d’écouteurs sans fil (100) selon l’une quel-
conque des revendications 1 à 12, dans lequel l’unité
de réception sans fil dans le premier ensemble écou-
teur et l’unité de réception sans fil dans le second
ensemble écouteur sont chacune configurées pour
recevoir un signal sans fil à partir d’un dispositif mul-
timédia (134) et pour envoyer un signal sans fil à
l’unité de réception sans fil dans l’autre du premier
ensemble écouteur et du second ensemble écou-
teur.

14. Système d’écouteurs sans fil (100) selon l’une quel-
conque des revendications 1 à 13, dans lequel au
moins l’un du premier ensemble écouteur et du se-
cond ensemble écouteur comprend un capteur con-
figuré pour détecter une rétroaction biométrique, et
dans lequel au moins l’une de l’unité de réception
sans fil dans le premier ensemble écouteur et de
l’unité de réception sans fil dans le second ensemble
écouteur est configurée pour transmettre un signal
de données sans fil sur la base de la rétroaction bio-
métrique au dispositif multimédia (134).

15. Procédé de formation d’un système d’écouteurs
sans fil (100), le procédé comprenant :

former une unité de commande électronique
(154, 222) comprenant une unité sans fil, une
batterie et un câble d’attache (110, ..., 240);
former des premier et second ensembles écou-
teurs sans fil;
configurer des première et seconde extrémités
(112, 113) du câble d’attache (110, ..., 240) pour
se coupler de manière amovible aux premier et
second ensembles écouteurs sans fil;
configurer l’un des premier et second ensem-
bles écouteurs sans fil pour fonctionner dans un
mode maître et recevoir un signal sans fil direc-
tement à partir d’un dispositif multimédia (134)
et pour piloter des pilotes audio dans les premier
et second ensembles écouteurs sans fil avec un
signal audio sur la base de données reçues di-
rectement à partir du dispositif multimédia (134)
lorsque les première et seconde extrémités
(112, 113) du câble d’attache (110, ..., 240) sont
découplées des premier et second ensembles
écouteurs sans fil;
configurer l’unité sans fil de l’unité de commande
électronique (154, 222) pour recevoir un signal

sans fil directement à partir du dispositif multi-
média (134) et pour piloter les pilotes audio dans
les premier et second ensembles écouteurs
sans fil par l’intermédiaire de conducteurs élec-
triques disposés à l’intérieur du câble d’attache
(110, ..., 240) avec un signal audio sur la base
de données reçues directement de manière
sans fil à partir du dispositif multimédia (134)
lorsque les première et seconde extrémités
(112, 113) du câble d’attache (110, ..., 240) sont
couplées respectivement aux premier et second
ensembles écouteurs.
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