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HEADSET WITH EXCHANGEABLE
SPEAKER

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates generally to portable
electronic devices, and more particularly to headsets for use
with portable electronic devices.

DESCRIPTION OF THE RELATED ART

[0002] Portable electronic devices have been popular for
decades yet continue to increase in popularity. Many modern
portable electronic devices are intended or suitable for
recording or playback of acoustic and/or video signals. For
example, portable CD or DVD players, MPEG players, MP-3
players, etc. provide a vast variety of forms of personal enter-
tainment. Whether audio and/or video entertainment, there
are numerous portable electronic devices to satisty any user’s
tastes.

[0003] Similarly, portable electronic devices in the form of
mobile phones, pagers, communicators, e.g., electronic orga-
nizers, personal digital assistants (PDAs), smartphones or the
like are also increasingly popular. Such devices allow a user
to communicate with others, store and manipulate data, create
text, etc., many times within the same device.

[0004] For many portable electronic devices, it is necessary
or desirable to have a headset, the headset typically compris-
ing one or more speakers, which may be in the form of one or
two earplugs. Typical headsets are either wireless (e.g., Blue-
tooth or the like) or wired. By using a headset, a user of a
mobile phone, for example, can enjoy more privacy such that
the others around him or her cannot hear the telephone con-
versation. Further, by using a suitable microphone in the
headset, a telephone call can still be successfully arrived at
even though there may be much background noise.

[0005] There are a wide variety of headset types, including
over-ear headsets, around-ear headsets, on ear headsets, in-
concha headsets, in-ear headsets, etc. Each type of headset
has advantages and disadvantages with regard to sound qual-
ity, ease of use, aesthetics, user comfort, etc.

[0006] Two popular headset designs, particularly for head-
sets used in connection with mobile phones, are the in-concha
headset and the in-ear headset. The in-concha headset design
generally includes a speaker that is, when properly posi-
tioned, received within the concha of the ear of a user (gen-
erally the area of the ear surrounding the opening of the ear
canal). The in-ear headset design generally includes a speaker
and/or insert that is at least partially received within the ear
canal of a user when properly positioned. These designs are
typically compact and are often supported by a small struc-
ture that is secured to the external portion of the ear (e.g., with
an ear hook) and/or supported and/or retained within the ear
by the concha or ear canal in what amounts to an interference
fit. Accordingly, the in-concha and in-ear designs are rela-
tively low profile and unobtrusive, while still providing qual-
ity sound.

[0007] Many users of both the in-concha and in-ear types
headsets may experience discomfort after a period of time of
use. The discomfort can be due to the fitment of the headset,
the type of material of which the headset is composed, or
simply sensitive ears. Often the onset of discomfortis delayed
and, accordingly, not apparent to the user when the user tests
the headset prior to purchase. Thus, a user may purchase a
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given design of headset only to later realize that the design is
uncomfortable and/or not well suited to the users needs.

SUMMARY

[0008] In view of the aforementioned shortcomings, there
is a strong need in the art for a headset that can be easily
converted between various design types (i.e., in-concha head-
sets, in-ear headsets, etc.) by an end user.

[0009] According to an aspect of the invention, an earpiece
speaker system comprises an earpiece body through which an
audio signal is provided, the earpiece body having a speaker
mount surface, and a plurality of speaker modules inter-
changeably mountable to the body. Each of these speaker
modules includes a mount surface for mating with the ear-
piece body speaker mount surface for securing the speaker
module thereto in order to reproduce the audio signal.
[0010] According to another aspect of the invention, the
earpiece body includes electrical contacts for making an elec-
trical connection with the speaker module when mounted
thereto, the electrical contacts configured to provide a suit-
able audio signal to a speaker of the speaker module.

[0011] According to another aspect of the invention, the
earpiece body includes at least two pairs of electrical con-
tacts, each respective pair for use with a respective different
type of speaker module.

[0012] According to another aspect of the invention, the at
least two pairs of electrical contacts are formed by three
electrical contacts.

[0013] According to another aspect of the invention, the
earpiece system further comprises a fastener for securing a
speaker module to the earpiece body.

[0014] According to another aspect of the invention, the
plurality of speaker modules in the earpiece system includes
at least one in-ear speaker module and at least one in-concha
speaker module.

[0015] According to another aspect of the invention, a first
pair of electrical contacts are configured to provide a suitable
electrical signal to the in-ear speaker module when mounted
thereto, and a second pair of contacts are configured to pro-
vide a suitable signal to the in-concha speaker module when
mounted thereto.

[0016] According to another aspect of the invention, an
earpiece body comprises a mount surface for receiving a
speaker module, a first pair of electrical contacts for provid-
ing a suitable electrical signal to a first speaker module type,
and a second set of electrical contacts for providing a suitable
electrical signal to a second speaker module type.

[0017] According to another aspect of the invention, the
first and second pairs of electrical contacts are formed by
three electrical contacts.

[0018] According to another aspect of the invention, an
earpiece comprises the earpiece body and a speaker module
mounted thereto.

[0019] According to another aspect of the invention, an
earpiece speaker comprises an earpiece body through which
an audio signal is provided, a speaker for reproducing the
audio signal, and a plurality of ear inserts removably attach-
able to the at least one of the earpiece body and the speaker,
wherein the plurality of ear inserts include at least one in-ear
insert and at least one in-concha insert.

[0020] To the accomplishment of the foregoing and related
ends, the invention, then, comprises the features hereinafter
fully described and particularly pointed outin the claims. The
following description and the annexed drawings set forth in
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detail certain illustrative embodiments of the invention.
These embodiments are indicative, however, of but a few of
the various ways in which the principles of the invention may
be employed. Other objects, advantages and novel features of
the invention will become apparent from the following
detailed description of the invention when considered in con-
junction with the drawings.

[0021] It should be emphasized that the term “comprises/
comprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or
components but does not preclude the presence or addition of
one or more other features, integers, steps, components or
groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a perspective view of a mobile phone and
a headset having an earpiece speaker system in accordance
with an exemplary embodiment of the invention.

[0023] FIG.2is a perspective assembly view of an earpiece
speaker system including an in-concha speaker module in
accordance with an exemplary embodiment of the invention.
[0024] FIG. 3 is a perspective view of the assembled ear-
piece speaker system of FIG. 2.

[0025] FIG. 4is a perspective assembly view of an earpiece
speaker system including an in-ear speaker module in accor-
dance with an embodiment of the invention.

[0026] FIG. 5 is a perspective view of the assembled ear-
piece speaker system of FIG. 4.

DETAILED DESCRIPTION OF EMBODIMENTS

[0027] The present invention will now be described with
reference to the figures, in which like reference labels are
used to refer to like elements throughout.

[0028] FIG.1illustrates an exemplary headset 22 including
an earpiece in accordance with the invention. The headset 22
is connectable to a portable electronic device, such as mobile
phone 24, by a wireless connection (e.g., Bluetooth or the
like) or via a cord 28 and connector 30. The connector 30 can
be configured to be removably connectable to the mobile
phone 24 via a corresponding connector 32 included within
the mobile phone 24. The headset 22 illustrated in FIG. 1 is
merely exemplary in nature and is but one type of headset that
can be used in conjunction with the earpiece system of the
preset invention.

[0029] When connected to the phone 24, either by a wired
connection or a wireless connection, the headset 22 allows a
user of the mobile phone 24 to experience personal hand-free
(PHF) communications with someone at the other end of a
call. Again, the illustrated headset 22 is merely exemplary in
nature and other headsets can be used in accordance with the
invention, such as headsets commonly used with portable
MP3 player, etc.

[0030] Turning now to FIGS. 2-6, and in accordance with
the invention, an earpiece speaker system 40 is illustrated.
The earpiece speaker system 40 illustrated in FIGS. 2-6 fea-
tures an earpiece body 42 and a plurality of exchangeable
speaker modules that allow the earpiece speaker system 40 to
function as either an in-concha earpiece or an in-ear earpiece
as part of the aforementioned headset 22. The speaker mod-
ules are easily exchangeable such that a user can exchange
speaker modules as desired.

[0031] InFIGS. 2 and 3, the earpiece speaker system 40 is
equipped with an in-concha speaker module 44. It will be
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appreciated that an in-concha speaker module 44, when prop-
erly worn, rests about the opening of a user’s ear canal. The
earpiece speaker system 40 includes an earpiece body 42,
through which an audio signal is provided (e.g., via the hard
wire cord 28 or wireless connection), and the speaker module
44 mounted thereto. The earpiece body 42 has a generally
cylindrical stem portion 46 and a head portion 48, although
virtually any shape may be used as will be appreciated. The
earpiece body 42 and speaker module 44 can be made of any
suitable material such as metal, plastic, or a plastic composite,
for example.

[0032] A speaker module mount surface 50 extends
between the stem portion 46 and the head portion 48 and is
configured to mate with a corresponding mount surface 52 of
a mount portion 54 of the speaker module 44. The speaker
module mount surface 50 is recessed slightly within the ear-
piece body 42 such that when the speaker module 44 is
installed, the mount portion 54 is generally flush with an outer
surface of the earpiece body. The speaker module mount
surface 50 of the earpiece body 42 includes an opening or
recess 56 for receiving a protrusion, such as hook 58, that
extends from the mount portion 54 of the speaker module 44.
The recess 56 and hook 58 cooperate to retain the speaker
module 44. A threaded bore 60 in the head portion 48 of the
speaker module mount surface 50 is adapted to receive a
fastener, such as a screw 62, for releasably securing the
speaker module 44 to the earpiece body 42. It will be appre-
ciated that other ways of securing the speaker module 44 to
the earpiece body 42 can be used such as, for example, an
adhesive, a magnetic coupling, a hook and loop type fastener
(e.g., Velcro), snap fit, etc.

[0033] The illustrated earpiece body 42 has three electrical
contacts 64 for making an electrical connection with the
speaker module 44 for transmitting audio signals thereto
when the speaker module 44 is mounted to the earpiece body
42. The electrical contacts 64 are configured to provide a
suitable audio signal to the speaker module 44 for reproduc-
tion by a speaker 66 of the speaker module 44. Accordingly,
the electrical contacts 64 are configured to make contact with
electrical contacts on the mount surface 52 of speaker module
44. Such speaker module contacts are not visible in FIG. 2 or
3

[0034] Turning now to FIGS. 4 and 5, the earpiece speaker
system 40 is shown equipped with an in-ear speaker module
80. The in-ear speaker module 80, when properly worn,
extends at least partially into an ear canal of a user. The
earphone speaker system 40 in FIGS. 4 and 5 is generally
identical to the earphone speaker system 40 in FIGS. 2 and 3,
except that the in-ear speaker module 80 has replaced the
in-concha speaker module 44.

[0035] As mentioned, the speaker modules are easily
exchangeable. Accordingly, the in-ear speaker module 80 has
a mounting surface 82 that is essentially identical to the
mounting surface 52 of the in-concha speaker module 44. As
such, the mounting surface 82 is configured to mate with the
speaker module mount surface 50 of the earpiece body 42.
Speaker module 80 is installed on the earpiece body 42 in the
same manner as speaker module 44 and thus, hook 58 coop-
erates with recess 56 to secure the speaker module 80 to the
earpiece body 42 at a first location, while a fastener, screw 62,
secures the speaker module 80 to the head portion 48 of the
earpiece body 42. Accordingly, it will be appreciated that
exchanging the speaker modules is merely a matter of remov-
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ing screw 62, detaching speaker module 44 from the earpiece
body 42, and installing speaker module 80 in place of speaker
module 44.

[0036] Itwill be appreciated that other ways of securing the
speaker modules 44 and 80 to the earpiece body can be
employed. For example, the speaker modules 44 and 80 and/
or the earpiece body 22 can be configured to connect via a
snap fit, for example.

[0037] In FIG. 5 the earpiece speaker system 40 is illus-
trated with the speaker module 80 secured to the earpiece
body 42. As will be appreciated, the speaker module 80
includes an ear canal insert tip 88 (e.g., ear rubber) that is
insertable at least partially into an ear canal of a user. The ear
canal tip 88 is typically made of a soft and/or flexible material,
such silicone or rubber, to provide a snug yet comfortable fit
when the tip is inserted into the ear canal. It will be appreci-
ated that the ear canal tip 88 can be removably attachable to
the speaker module 80 so that a user can exchange ear canal
tips of various sizes and of different materials for maximum
flexibility and comfort.

[0038] Itwill be appreciated that depending on whether the
in-concha speaker module 44 or in the in-ear speaker module
80 is installed on the earpiece body 42, it may be desirable to
provide different audio signals to each respective speaker
module. By way of example, it may be desirable to provide an
audio signal to the in-concha speaker module 44 that provides
greater bass response, as such tones are more likely to attenu-
ate and/or be dispersed prior to reaching a user’s eardrum
when using the in-concha speaker module 44. In contrast,
when using the in-ear speaker module 80 which generally
seals against the user’s ear canal and, therefore, usually
directs all audio to the user’s eardrum, an audio signal having
less bass response may be appropriate. In addition, or in the
alternative, other forms of different audio processing may be
appropriate depending on whether the in-concha speaker
module 44 or the in-ear speaker module 80 is utilized.
[0039] In order to provide different processing of the audio
signals to the in-concha speaker module 44 and the in-ear
speaker module 80, it is desirable to enable the earpiece
speaker system 40 to identify which speaker module 44 or 80
is mounted to the earpiece body 42. For example, the afore-
mentioned set of three electrical contacts 64 is provided on
the earpiece body 42. The in-concha speaker module 44 uti-
lizes a first pair of the three electric contacts 64 when installed
on the earpiece body 42. The in-ear speaker module 80 uti-
lizes a second, different pair of speaker contacts 64 when
installed on the earpiece body 42. Based on the load presented
across the respective pairs of contacts, the audio processing
circuitry (not shown) is able to detect which particular
speaker module 44 or 80 is mounted to the earpiece body 42.
Accordingly, it will be appreciated that suitable audio pro-
cessing circuitry, either in the, for example, earpiece body 42
or in the portable electronic device, or both, can be provided
to sense which speaker module 44 or 80 is attached to the
earpiece body 42, and provide a suitable audio signal to the
attached speaker module via the relevant electrical contacts
64, etc. In this regard, each earpiece module can include an
electronic identifier that can be read by the audio processing
circuitry when the earpiece module is installed on the ear-
piece body 42. Similarly, different earpiece module types can
have different impedances that can be detected by the audio
processing circuitry, for example.

[0040] It will now be appreciated that the earpiece speaker
system 40 as described offers a user the ability to switch
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between an in-concha type earpiece speaker system and an
in-ear type earpiece speaker system with relative ease and
without the need to configure or otherwise adjust the audio
signal provided to the earpiece speaker system. Accordingly,
the earpiece speaker system 40 provides enhanced function-
ality to a user by allowing the user to select the type of
earpiece desired based on comfort or a particular application.
[0041] TItwill also be appreciated that other types of speaker
modules, in addition to the in-ear type and in-concha type, can
be provided. Further, the use of speaker modules that are
mountable to the earpiece body allows a plurality of speaker
modules to be designed such that a user can customize the
earpiece speaker system as desired. Various speaker modules
can be provided of not only various design types (e.g. in-
concha, in-ear, etc.), but also with speakers of varying quality
and/or having various other features, for example. Further, as
advancements are made in speaker technology, a user can
upgrade the earpiece speaker system with a speaker module
having the latest technology, without having to replace the
entire headset or earpiece speaker system.

[0042] Although the invention has been shown and
described with respect to certain preferred embodiments, it is
obvious that equivalents and modifications will occur to oth-
ers skilled in the art upon the reading and understanding of the
specification. The present invention includes all such equiva-
lents and modifications, and is limited only by the scope of the
following claims.

1. An earpiece speaker system comprising:

an earpiece body through which an audio signal is pro-
vided, the earpiece body having a speaker mount sur-
face; and

a plurality of speaker modules interchangeably mountable

to the body;

wherein each of the speaker modules includes a mount

surface for mating with the earpiece body speaker mount
surface for securing the speaker module thereto in order
to reproduce the audio signal.

2. An carpiece speaker system as set forth in claim 1,
wherein the earpiece body includes electrical contacts for
making an electrical connection with the speaker module
when mounted thereto, the electrical contacts configured to
provide a suitable audio signal to a speaker of the speaker
module.

3. An earpiece system as set forth in claim 2, wherein the
earpiece body includes at least two pairs of electrical con-
tacts, each respective pair for use with a respective different
type of speaker module.

4. An earpiece system as set forth in claim 3, wherein the at
least two pairs of electrical contacts are formed by three
electrical contacts.

5. An earpiece system as set forth in claim 1, further com-
prising a fastener for securing a speaker module to the ear-
piece body.

6. An earpiece system as set forth in claim 1, wherein the
plurality of speaker modules includes at least one in-ear
speaker module and at least one in-concha speaker module.

7. An earpiece system as set forth in claim 6, wherein the
earpiece body includes a first pair of electrical contacts con-
figured to provide a suitable electrical signal to the in-ear
speaker module when mounted thereto, and a second pair of
contacts configured to provide a suitable signal to the in-
concha speaker module when mounted thereto.

8. An carpiece speaker system as set forth in claim 1,
wherein the speaker module mount surface of the earpiece
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body has a recess or protraction for mating with a correspond-
ing recess or protrusion on the mounting surface of the
speaker module when mounted thereto.

9. A headset including the earpiece speaker system as set
forth in claim 1.

10. An earpiece body through which an audio signal is
provided, the earpiece body comprising;

a mount surface for receiving a speaker module;

a first pair of electrical contacts for providing a suitable

electrical signal to a first speaker module type; and

a second set of electrical contacts for providing a suitable

electrical signal to a second speaker module type.

11. An earpiece body as set forth in claim 10, wherein the
first and second pairs of electrical contacts are formed by
three electrical contacts.

12. An earpiece including the earpiece body as set forth in
claim 10, and a speaker module mounted thereto.
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13. An earpiece body as set forth in claim 10, wherein the
first pair of electrical contacts are configured to provide a
suitable electrical signal to a in-ear speaker module.

14. An earpiece body as set forth in claim 10, wherein the
first pair of electrical contacts are configured to provide a
suitable electrical signal to a in-concha speaker module.

15. An earpiece speaker comprising:

an earpiece body through which an audio signal is pro-

vided;

a speaker for reproducing the audio signal; and

aplurality of ear inserts removably attachable to the at least
one of the earpiece body and the speaker;

wherein the plurality of ear inserts include at least one
in-ear insert and at least one in-concha insert.
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