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(57) Abstract: An audio headset com-
prising at least one headset earpiece
comprising a speaker, an ear cushion
adapter, a microprocessor and a driver;
and a removable ear cup configured to
be removably attached to the headset ear
plece; wherein the microprocessor 1s
configured to recognize the removable
ear cup and adjust audio output through
the speaker based on parameters associ-
ated with the removable ear cup.
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INTERCHANGEABLE EAR CUPS FOR HEADPHONES

CROSS REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims the benefit of priority to U.S. Provisional Patent
Application No. 62/221,983, filed on September 22, 2015, Interchangeable Ear Cups for

Headphones, the entire contents of which are incorporated herein by reference.

SUMMARY

[0002] Various example embodiments of the present Iinvention are directed to a
headset comprising Interchangeable ear cups, wherein the headset can optimize audio

output based on the type of ear cup used.

[0003] In one example embodiment of the present Invention, an audio headset
comprises at least one headset earpiece comprising a speaker, an ear cushion adapter, a
microprocessor and a driver. A removable ear cup Is configured to be removably attached
to the headset ear piece wherein the microprocessor Is configured to recognize the
removable ear cup and adjust audio output through the speaker based on parameters

assoclated with the removable ear cup.

[0004] Other example embodiments of the present invention may include one or more
of the following features. The headset comprises a first set of identification components on
the headset earpiece and a second set of identification components on the removable ear
cup, wherein the first and second identification components couple when the removable
ear cup Is attached to the audio headset. The processor Is configured to recognize the
removable ear cup when the first and second identification components are coupled. The
audio headset further comprises a first magnetic tab associated with the headset earpiece
and a second magnetic tab associated with the removable ear cup, wherein the first and
second magnetic tabs are configured to align and magnetically couple when the removable
ear cup Is aligned with the headset ear piece. The first magnetic tab comprises a plurality
of magnetic tabs configured on a surface of the headset earpiece, and the second

magnetic tab comprises a plurality of magnetic tabs configured on a surface of the

-
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removable ear cup. The removable ear cup comprises an over ear cup, on ear cup, or In
ear cup. The microprocessor Is configured to adjust the audio output at the speaker based
on parameters associated with an over ear cup, on ear cup, or In ear cup. The
MmICroprocessor may receive user specified parameters to adjust the audio output at the
speaker based on a user choice of the type of ear cup attached to the earpiece. The
microprocessor Is configured to retain parameters associated with ear cup after removal of

the ear cup from the earpiece.

[00035] In yet another example embodiment of the present invention, a method
performed by an audio headset of playing audio for a user, the method comprises the
steps of determining a type of ear cushion coupled to the audio headset, and playing the
audio using playback settings associated with the determined type of ear cushion coupled

to the audio headset.

[0006] In still a further example embodiment of the present invention an audio
headset comprises a pair of headset earpieces, each ear piece comprising a speaker, an
ear cushion adapter, a microprocessor and a driver; and a first pair of removable ear cups
configured to be removably attached to the headset ear piece, wherein the microprocessor
assoclated with each ear piece Is configured to recognize the first pair of removable ear
cups and adjust audio output through the speaker based on parameters associated with
the first pair of removable ear cups; and a second pair of removable ear cups configured to
be removably attached to the headset ear piece, wherein the microprocessor associated
with each ear piece Is configured to recognize the second pair of removable ear cups and

adjust audio output through the speaker based on parameters associated with the second

pair of removable ear cups.

[0007] Additional example embodiments of the present invention may include one or
more of the following features. The audio headset further comprises a generic set of
identification components on each headset earpiece; a first set of identification
components on the first pair of removable ear cups configured to couple with the generic
set of identification components, and a second set of identification components on the
second pair of removable ear cups configured to couple with the generic set of

identification components, wherein the first and second sets of identification components

2.
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couple to the generic set of identification components In a unique configuration with
respect to each other. The processor Is configured to recognize the removable ear cup
when the identification components are coupled. The first pair of removable ear cups
COMPrisSes an over ear cup, an on ear cup, or an in ear cup. I'he second pair of removable
ear CUpsS Comprises an over ear cup, an on ear cup, or an In ear cup. The first pair of
removable ear cups comprises a different type of ear cup than the second pair of
removable ear cups. The processor Is configured to provide an audio output associated
with the type of ear cup coupled to the ear piece, wherein the audio output Is a standard
profile for ear cups comprising over ear cups, on ear cups, or In ear cups. Ihe processor
IS configured to provide an audio output associated with the specific ear cup coupled to the
ear plece, wherein the specific ear cup Is associated with a user profile. The first pair of
removable ear cups and the second pair of removable ear cups each comprise a left and
right pair of removable ear cups. The microprocessor for each ear piece 1s configured to
provide an output to the speaker associated to the right or left ear cup, wherein the output

IS assoclated with a specific user profile for each ear of the user.

DETAILED DESCRIPTION

[0008] Systems, methods, and devices for providing wireless headphones that are
connectable to a mobile application and play back audio received from the mobile
application (or other source) based on a type of ear cups of the headphones (e.g. on-ear

and/or over-ear) are described.

[0009] In some embodiments, the systems and methods determine a type of ear
cushion coupled to and audio headset, and play audio using playback settings associated
with the determined type of ear cushion coupled to the audio headset. For example, the
systems and methods may identify a type of cushion as an over-ear or on-ear cushion, and
modify playback settings (e.g., equalization (EQ), bass or treble levels, and so on) or

otherwise process the audio to be played back based on the type of cushion.

[0010] In some embodiments, an audio headset Includes an ear cushion adapter

containing a microprocessor and a driver, and an ear cushion configured to be removably

3-
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attached to the ear cushion adapter. For example, the ear cushion adapter may include
identification components that couple to identification components of the ear cushion when
the ear cushion Is removable attached to the ear cushion adapter, and the microprocessor
IS configured to identify a type of the ear cushion based on the coupling of the identification
components of the ear cushion to the identification components of the ear cushion. As
another example, the ear cushion Is removably attached to the ear cushion adapter via

magnets that couple to magnets of the ear cushion adapter.

[0011] The following Is a detalled description of exemplary embodiments to illustrate
the principles of the Invention. The embodiments are provided to Iillustrate aspects of the
iInvention, but the invention 1s not limited to any embodiment. The scope of the invention

encompasses numerous alternatives, modifications and the equivalent.

[0012] Numerous specific details are set forth in the following description in order to
provide a thorough understanding of the Invention. However, the Invention may be
practiced according to the claims without some or all of these specific details. For the
purpose of clarity, technical material that 1s known In the technical fields related to the
Invention has not been described In detaill so that the invention I1s not unnecessarily

obscured.

[0013] Various embodiments are disclosed In the following detailed description and

accompanying drawings.
[0014] Figure 1 1s a block diagram illustrating a suitable communication environment.

[0015] Figures 2A-2C Illustrate various aspects of headphones with interchangeable

ear cushions.

[0016] Figure 3 Is a schematic diagram lllustrating components configured to identify

the type of ear cushion coupled to headphones.

[0017] Figures 4A-4B are schematic diagrams illustrating identification circuits for ear

cushions coupled to headphones.
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[00138] Figure 5 Is a flow diagram lllustrating a method for playing audio based on a

type of ear cushion coupled to headphones.

[0019] Figure 6 Is a block diagram Illustrating an example architecture of a computing
device.
[0020] As described herein, In some embodiments, the systems and methods provide

headphones with interchangeable ear cushions, and modify, enhance, or otherwise adjust
the playback of audio based on the type of ear cushions coupled to the headphones.
Figure 1 depicts a suitable communication environment 100, which includes an audio
headset or headphones 110 associated with a mobile device 130 supporting one or more

mobile applications 135, which communicate over a wireless network 125.

[0021] In some embodiments, the audio headset 110 communicates with the mobile
device 130 over the network 125, In order to recelve audio content (e.g., music, podcasts,
voice calls, and so on) from the mobile application 135. In some embodiments, the audio
headset 110 may also directly communicate with the mobile device 130 via Bluetooth® or

other near-field communication protocols, which provides the audio content to the audio
headset 110.

[0022] As described herein, In some embodiments, the headphones 110 may be
configured with a variety of different interchangeable ear cushions (or, pads) 115, such as

over-ear cushions, on-ear cushions, and so on.

[0023] As depicted In Figure 2A, the headphones 110 Include an ear cushion adapter
or frame 210 that connects or couples the headphones 110 to the ear cushions 115. The
ear cushion adapter 210 may Include or contain a driver 215, or other components,
configured to produce sound, such as a dynamic type driver, an electrostatic driver, a

micro-driver, a balanced armature driver, and so on.

[0024] The ear cushion adapter 210 also Includes magnets or other attachment
components 217 located on or partially integrated with the adapter 210. The magnets 217

couple to magnets fixed to an ear cushion 115 when the ear cushion Is positioned to be

5.
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attached (removably, or otherwise) to the adapter 210. Thus, the adapter 210 includes

components that facilitate the attachment (and, un-attachment) of various interchangeable

ear cushions 115 to the headphones 110.

[0025] Figure 2B Illustrates various views of an over-ear cushion 220 that iIs
configured to be removably coupled to the ear cushion adapter 210. The over-ear
cushion 220 Includes an over-ear pad 222 and magnets 225 located on the cushion 220
such that they match up with the magnets 217 of the adapter 210 when the over-ear

cushion 220 i1s positioned to be attached to the adapter 210.

[0026] Figure 2C illustrates various views of an in-ear cushion 230 that i1s configured
to be removably coupled to the ear cushion adapter 210. The Iin-ear cushion 230 includes
an In-ear pad 232 and magnets 235 located on the cushion 230 such that they match up
with the magnets 217 of the adapter 210 when the In-ear cushion 230 Is positioned to be
attached to the adapter 210.

[0027] Figure 3 Is a schematic diagram lllustrating components configured to identify
the type of ear cushion 115 coupled to the headphones 110. As depicteq, the ear cushion
adapter 210 and the ear cushions 220, 230 Include i1dentification contacts 310 (electric
contacts), that, when an ear cushion 115 Is coupled to the adapter 210, facilitate an

identification of the type of ear cushion 115 attached to the headphones 110.

[0028] Figures 4A-4B are schematic diagrams illustrating identification circuits for ear
cushions coupled to the headphones 110. As depicted, once a cushion Is attached (e.g.,
via the magnetic attachment components), the identification contacts 310 of the cushion
contact the identification contacts associated with supply voltage 415 or identification

contacts associated with ground 417.

[0029] For example, coupling an over-ear cushion 220 to the adapter 210 will cause a
pull-up to VCC 415, and coupling an on-ear cushion 230 to the adapter 210 will cause a
pull-down to GND 417 on the ADC input pin of a microprocessor 410. The processor 410
identifies the cushion as an on-ear cushion 230 or an over-ear cushion 220, and adjusts,
sets, or modifies audio playback settings (either directly, via the headphones 110, or

iIndirectly, via the mobile application 135).
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[0030] For example, the microprocessor 410 may adjust or set the factory pre-set
DSP, tuning and/or EQ, based on the type of ear cushion 115 coupled to the headphones
110. The microprocessor may also perform other actions, such as enable/disable noise
cancellation features depending on the type of ear cushion, modify the volume output

range, and so on.

[0031] Figure 5 Is a flow diagram lillustrating a method 500 for playing audio based on
a type of ear cushion coupled to headphones. The method 500 may be performed by the
headphones 110 and/or the mobile application 135 (or, components therein) and,
accordingly, 1s described herein merely by way of reference thereto. It will be appreciated

that the method 500 may be performed on any suitable hardware.

[0032] In operation 510, the headphones 110 determine a type of ear cushion
coupled to and audio headset. For example, the microprocessor 410 with the headphones
110 may 1dentify the type of ear cushion coupled to the headphones 110 based on a signal

recelved from the identification contacts 310 when the ear cushion is coupled.

[0033] In operation 520, headphones 110 and/or mobile application 135 play (or,
cause to be played) audio using playback settings associated with the determined type of
ear cushion coupled to the audio headset. For example, the headphones 110 may i1dentify
a type of cushion as an over-ear or on-ear cushion, and modify playback settings (e.g.,
equalization (EQ), bass or treble levels, and so on) or otherwise process the audio to be

played back based on the type of cushion.

[0034] As another example, the mobile application 135 may receive Information
identifying the type of ear cushion coupled to the headphones 110, and perform various
modifications to playback settings associated with the audio streamed or transferred from
the mobile application 135 to the headphones 110. For example, the mobile application
135 may modify playback settings based on various identifiers for the ear cushion, such as

identifiers that indicate the type of ear cushion, as well as the shape of the ear cushion, the

material of the ear cushion, and so on.
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Examples of a Suitable Computing Environment

[0035] Figure 6 Illustrates a high-level block diagram showing an example
architecture of a computer 600, which may represent any electronic device, such as a
mobile device or a server, Including any node within a cloud service as described herein,
and which may implement the operations described above. The computer 600 Iincludes
one or more processors 610 and memory 620 coupled to an interconnect 630. The
iInterconnect 630 may be an abstraction that represents any one or more separate physical
pbuses, point to point connections, or both connected by appropriate bridges, adapters, or
controllers. The interconnect 630, therefore, may Include, for example, a system bus, a
Peripheral Component Interconnect (PCI) bus or PCIl-Express bus, a HyperTransport or
industry standard architecture (ISA) bus, a small computer system interface (SCSI) bus, a
universal serial bus (USB), [IC (I12C) bus, or an Institute of Electrical and Electronics

Engineers (IEEE) standard 1394 bus, also called “Firewire”.

[0036] The processor(s) 610 is/are the central processing unit (CPU) of the computer
600 and, thus, control the overall operation of the computer 600. In certain embodiments,
the processor(s) 610 accomplish this by executing software or firmware stored in memory
620. The processor(s) 610 may be, or may Iinclude, one or more programmable general-
purpose or special-purpose microprocessors, digital signal processors (DSPs),
programmable controllers, application specific integrated circuits (ASICs), programmable
logic devices (PLDs), field-programmable gate arrays (FPGASs), trusted platform modules

(TPMs), or a combination of such or similar devices.

[0037] The memory 620 Is or includes the main memory of the computer 600. The
memory 620 represents any form of random access memory (RAM), read-only memory
(ROM), flash memory, or the like, or a combination of such devices. In use, the memory
620 may contain code 670 containing Iinstructions according to the techniques disclosed

herein.

[0038] Also connected to the processor(s) 610 through the Interconnect 630 are a
network adapter 640 and a mass storage device 650. The network adapter 640 provides

the computer 600 with the ability to communicate with remote devices over a network and

_8-
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may be, for example, an Ethernet adapter. The network adapter 640 may also provide the

computer 600 with the ability to communicate with other computers.

[0039] The code 670 stored In memory 620 may be implemented as software and/or
firmware to program the processor(s) 610 to carry out actions described above. In certain
embodiments, such software or firmware may be Initially provided to the computer 600 by

downloading It from a remote system through the computer 600 (e.g., via network adapter
640).

CONCLUSION

[0040] The techniques Introduced herein can be Implemented by, for example,
programmable circuitry (e.g., one or more microprocessors) programmed with software
and/or firmware, or entirely in special-purpose hardwired circuitry, or in a combination of
such forms. Software or firmware for use in implementing the techniques introduced here
may be stored on a machine-readable storage medium and may be executed by one or

more general-purpose or special-purpose programmable microprocessors.

[0041] In addition to the above mentioned examples, various other modifications and
alterations of the Invention may be made without departing from the Invention.
Accordingly, the above disclosure 1s not to be considered as limiting, and the appended

claims are to be Iinterpreted as encompassing the true spirit and the entire scope of the

Invention.

[004 2] The various embodiments are described above with reference to flowchart
llustrations and/or block diagrams of methods, apparatus (systems) and computer
program products. It will be understood that each block of the flowchart illustrations and/or
block diagrams, and combinations of blocks In the flowchart illustrations and/or block
diagrams, can be Implemented by computer program instructions. These computer
program Instructions may be provided to a processor of a general purpose computer,
special purpose computer, or other programmable data processing apparatus to produce a

machine, such that the instructions, which execute via the processor of the computer or

9-
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other programmable data processing apparatus, create means for implementing the

functions/acts specified in the flowchart and/or block diagram block or blocks.

[0043] A "machine-readable storage medium”, as the term Is used herein, Includes
any mechanism that can store information in a form accessible by a machine (a machine
may be, for example, a computer, network device, cellular phone, personal digital assistant
(PDA), manufacturing tool, any device with one or more processors, etc.). For example, a
machine-accessible storage medium Includes recordable/non-recordable media (e.g.,
read-only memory (ROM); random access memory (RAM); magnetic disk storage media;

optical storage media; flash memory devices; etc.), etc.

[0044] These computer program Instructions may also be stored In a computer
readable medium that can direct a computer, other programmable data processing
apparatus, or other devices to function in a particular manner, such that the instructions
stored In the computer readable medium produce an object of manufacture Including
instructions which implement the function/act specified in the flowchart and/or block

diagram block or blocks.

[0045] The computer program instructions may also be loaded onto a computer, other
programmable data processing apparatuses, or other devices to cause a series of
operational steps to be performed on the computer, other programmable apparatus or
other devices to produce a computer implemented process such that the instructions which
execute on the computer or other programmable apparatus provide processes for
Implementing the functions/acts specified In the flowchart and/or block diagram block or

blocks.

[0046] The aforementioned flowchart and diagrams lllustrate the architecture,
functionality, and operation of possible Implementations of systems, methods and
computer program products according to various embodiments. In this regard, each block
In the flowchart or block diagrams may represent a module, segment, or portion of code,
which comprises one or more executable instructions for mplementing the specified logical
function(s). It should also be noted that, In some alternative implementations, the

functions noted In the block may occur out of the order noted In the figures. For example,

-10-
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two blocks shown In succession may, In fact, be executed substantially concurrently, or the
blocks may sometimes be executed In the reverse order, depending upon the functionality
iInvolved. It will also be noted that each block of the block diagrams and/or flowchart
llustration, and combinations of blocks In the block diagrams and/or flowchart illustration,
can be Implemented by special purpose hardware-based systems that perform the
specified functions or acts, or combinations of special purpose hardware and computer

instructions.

[0047] Although various features of the invention may be described In the context of a
single embodiment, the features may also be provided separately or in any suitable
combination. Conversely, although the invention may be described herein in the context of
separate embodiments for clarity, the invention may also be implemented In a single

embodiment.

) it

[0048] Reference In the specification to "some embodiments”, "an embodiment”, “one
embodiment”™ or “other embodiments® means that a particular feature, structure, or
characteristic described Iin connection with the embodiments Is Included In at least some

embodiments, but not necessarily all embodiments, of the inventions.

[0049] It IS to be understood that the phraseology and terminology employed herein is

not to be construed as limiting and are for descriptive purpose only.

[0050] It Is to be understood that the details set forth herein do not construe a

limitation to an application of the invention.

[0051] Furthermore, It Is to be understood that the invention can be carried out or
practiced In various ways and that the invention can be implemented in embodiments other

than the ones outlined In the description above.

Y 1 Y Lt

[0052] It Is to be understood that the terms “including”, “"comprising’, “consisting” and
grammatical variants thereof do not preclude the addition of one or more components,
features, steps, or integers or groups thereof and that the terms are to be construed as

specifying components, features, steps or integers.

-11-
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CLAIMS

We claim:

1. An audio headset comprising:

at least one headset earpiece comprising a speaker, an ear cushion adapter,

a microprocessor and a driver; and

a removable ear cup configured to be removably attached to the headset ear piece;

wherein the microprocessor I1s configured to recognize the removable ear cup and
adjust audio output through the speaker based on parameters associated with the

removable ear cup.

2. The audio headset of claim 1 further comprising a first set of identification
components on the headset earpiece and a second set of identification components on the
removable ear cup, wherein the first and second identification components couple when

the removable ear cup Is attached to the audio headset.

3. The audio headset of claim 2 wherein the processor Is configured to recognize

the removable ear cup when the first and second identification components are coupled.

4. The audio headset of claim 1 further comprising a first magnetic tab associated
with the headset earpiece and a second magnetic tab associated with the removable ear
cup, wherein the first and second magnetic tabs are configured to align and magnetically

couple when the removable ear cup Is aligned with the headset ear piece.

-12-
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S. The audio headset of claim 4 wherein the first magnetic tab comprises a plurality
of magnetic tabs configured on a surface of the headset earpiece, and the second
magnetic tab comprises a plurality of magnetic tabs configured on a surface of the

removable ear cup.

6. The audio headset of claim 1 wherein the removable ear cup comprises an over

ear cup, on ear cup, or in ear cup.

/. The audio headset of claim 1 wherein the microprocessor Is configured to adjust
the audio output at the speaker based on parameters associated with an over ear cup, on

ear cup, or in ear cup.

8. The audio headset of claim 7 wherein the microprocessor may receive user
specified parameters to adjust the audio output at the speaker based on a user choice of

the type of ear cup attached to the earpiece.

9. The audio headset of claim 1 wherein the microprocessor Is configured to retain

parameters associated with ear cup after removal of the ear cup from the earpiece.

10. A method performed by an audio headset of playing audio for a user, the
method comprising:

determining a type of ear cushion coupled to the audio headset; and

playing the audio using playback settings associated with the determined type of

ear cushion coupled to the audio headset.

11. An audio headset comprising:

a pair of headset earpieces, each ear piece comprising a speaker, an ear

cushion adapter, a microprocessor and a driver; and
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a first pair of removable ear cups configured to be removably attached to the
headset ear piece, wherein the microprocessor associated with each ear piece Is
configured to recognize the first pair of removable ear cups and adjust audio output
through the speaker based on parameters associated with the first pair of removable ear

cups; and

a second pair of removable ear cups configured to be removably attached to the
headset ear piece, wherein the microprocessor associated with each ear piece Is
configured to recognize the second pair of removable ear cups and adjust audio output
through the speaker based on parameters associated with the second pair of removable

ear cups.

12. The audio headset of claim 11 further comprising:

a generic set of identification components on each headset earpiece;

a first set of identification components on the first pair of removable ear cups
configured to couple with the generic set of identification components, and

a second set of identification components on the second pair of removable ear cups
configured to couple with the generic set of identification components,

wherein the first and second sets of identification components couple to the generic

set of identification components In a unique configuration with respect to each other.

13. The audio headset of claim 12 wherein the processor i1s configured to recognize

the removable ear cup when the identification components are coupled.

14. The audio headset of claim 11 wherein the first pair of removable ear cups

COMPrises an over ear cup, an on ear cup, or an in ear cup.

15. The audio headset of claim 11 wherein the second pair of removable ear cups

COMPrises an over ear cup, an on ear cup, or an in ear cup.
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16. The audio headset of claim 11 wherein the first pair of removable ear cups

comprises a different type of ear cup than the second pair of removable ear cups.

17. The audio headset of claim 11 wherein the processor I1s configured to provide
an audio output associated with the type of ear cup coupled to the ear piece, wherein the
audio output Is a standard profile for earcups comprising over ear cups, on ear cups, or In

ear cups.

18. The audio headset of claim 11 wherein the processor Is configured to provide
an audio output associated with the specific ear cup coupled to the ear piece, wherein the

specific ear cup Is associated with a user profile.

19. The audio headset of claim 11 wherein the first pair of removable ear cups and
the second pair of removable ear cups each comprise a left and right pair of removable ear
Cups.

20. The audio headset of claim 19 wherein the microprocessor for each ear piece Is
configured to provide an output to the speaker associated to the right or left ear cup,

wherein the output I1s associated with a specific user profile for each ear of the user.
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