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speaker apparatus and the handheld electronic device,
and also provides power to operate and/or charge the
handheld electronic device. When the speaker apparatus
is connected with the handheld electronic device, the au-
dio transducer serves as both a loudspeaker and a mi-
crophone for use in, for example, telephone communi-
cations using a wireless communication apparatus of the
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates generally to handheld
electronic devices and, more particularly, to a speaker
assembly for use with a handheld electronic device.

Background Information

[0002] Numerous types of handheld electronic devices
are known. Examples of such handheld electronic devic-
esinclude, forinstance, personal data assistants (PDAs),
handheld computers, two-way pagers, cellular tele-
phones, and the like. Many handheld electronic devices
alsofeature awireless or other communication capability,
although other handheld electronic devices are stand-
alone devices that are functional without communication
with other devices. Such handheld electronic devices are
generally intended to be portable, and thus are of a rel-
atively compact configuration. With advances in technol-
ogy, handheld electronic devices are built to have pro-
gressively smaller form factors yet have progressively
greater numbers of applications and features resident
thereon.

[0003] An advantage provided by handheld electronic
devicesis the mobility afforded the user. One such mobile
use of a handheld electronic device is use in a vehicle.
Such handheld electronic devices have not, however,
been without limitation.

[0004] When a person is driving a vehicle, distractions
to the driver in conjunction with use of the handheld elec-
tronic device are desirably minimized. However, the use
of a handheld electronic device in, for example, a tele-
phone application, while driving can cause distractions
to the driver due to the driver’s need to observe and ma-
nipulate certain buttons on the device, as well as the need
for the driver to hold the device in particular position
against the user’s head. In this last regard, such holding
requires the attention of the user in maintaining an ap-
propriate position on the head, and additionally requires
a hand to hold the device, a hand which potentially could
be better used holding a steering wheel than holding a
handheld electronic device.

[0005] Itis noted that the need for a user to be able to
listen to output from a handheld electronic device can
arise in numerous situations in addition to the situation
of a user’s participation in a telephone conversation. It
thus would be desirable to provide a solution thatreduces
distraction to a user of a handheld electronic device
and/or that facilitates use of a handheld electronic device,
particularly when the user is driving or otherwise in a
vehicle.
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SUMMARY OF THE INVENTION

[0006] An improved speaker apparatus for use in as-
sociation with a handheld electronic device includes an
actuator, an audio transducer, and a connection that is
connectable with the handheld electronic device. The
speaker apparatus additionally includes a power system
that is connectable with a power source. The connection
enables the communication of audio signals between the
speaker apparatus and the handheld electronic device,
and also provides power to operate and/or charge the
handheld electronic device. When the speaker apparatus
is connected with the handheld electronic device, the au-
dio transducer serves as both a loudspeaker and a mi-
crophone for use in, for example, telephone communi-
cations using a wireless communication apparatus of the
handheld electronic device.

[0007] Accordingly, an aspectof the invention is to pro-
vide an improved speaker apparatus that has an audio
transducer and that enables the communication of audio
signals between the audio transducer and a handheld
electronic device.

[0008] Another aspect of the invention is to provide an
improved speaker apparatus having a case, and further
having an acuator disposed on the case.

[0009] Another aspect of the invention is to provide an
improved speaker apparatus that provides a connection
thatis connectable with a handheld electronic device and
that communicates audio signals to and from the hand-
held electronic device.

[0010] Another aspect of the invention is to provide an
improved speaker apparatus having a connection that
provides power to a handheld electronic device.

[0011] Another aspect of the invention is to provide an
improved system including a speaker apparatus and a
handheld electronic device and permitting audio signals
into and from the handheld electronic device to be pro-
vided from and to, respectively, and audio transducer of
the speaker apparatus.

[0012] These and other aspects of the invention are
provided by an improved system, the general nature of
which can be stated as including a handheld electronic
device and a speaker apparatus. The handheld electron-
ic device comprises a wireless communication appara-
tus, and the speaker apparatus comprises a case, an
audio transducer disposed on the case, and a connec-
tion. The connection is connected with the handheld elec-
tronic device. The speaker apparatus is structured to pro-
vide power to the handheld electronic device over the
connection. The connection is structured to transfer be-
tween the handheld electronic device and the speaker
apparatus audio signals to enable audio signals from the
handheld electronic device to be output as audible output
by the audio transducer and to enable audio signals from
the audio transducer to be transmitted by the wireless
communication apparatus.

[0013] Other aspects of the invention are provided by
an improved speaker apparatus that is structured to be
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connected with a handheld electronic device having a
wireless communication apparatus. The general nature
of the speaker apparatus can be stated as including a
case, an audio transducer disposed on the case, and a
connection structured to be connected with the handheld
electronic device. The connection comprises a power
connection structured to provide power to the handheld
electronic device.

[0014] Still other aspects of the invention are provided
by an improved speaker apparatus that is structured to
be connected with a handheld electronic device having
a wireless communication apparatus. The general nature
of the speaker apparatus can be stated as including a
case, an audio transducer disposed on the case, an ac-
tuator disposed on the case, and a connection structured
to be connected with the handheld electronic device. The
speaker apparatus is structured to generate an actuation
signal responsive to an actuation of the actuator. The
connection is structured to communicate the actuation
signal to the handheld electronic device to at least one
ofi) accept anincoming audio transmission from the wire-
less communication apparatus and ii) initiate an audio
transmission to the wireless communication apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A further understanding of the invention can be
gained from the following Description of the Preferred
Embodiment when read in conjunction with the accom-
panying drawings in which:

[0016] Fig. 1 is a perspective view of an improved
speaker apparatus in accordance with the invention; and
[0017] Fig. 2 is a schematic view of an improved sys-
tem including the speaker apparatus of Fig. 1.

[0018] Similar numerals refer to similar parts through-
out the specification.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] An improved speaker apparatus 4 is indicated
generally in Fig. 1. The speaker apparatus 4 is depicted
in Fig. 2 as being connected with a handheld electronic
device 8 to together form a system 12 that includes the
speaker apparatus 4. The system 12, and more particu-
larly the speaker apparatus 4, is connected with a power
source 16 that is external to the system 12 and may, for
example, include a power source on a vehicle such as a
cigarette lighter connected with a battery, a wall power
outlet, and the like. As will be described in greater detail
below, the speaker apparatus 4 advantageously enables
a user to take advantage of certain capabilities of the
handheld electronic device 8 in a largely hands-free fash-
ion, that is, with minimal hand effort.

[0020] The speaker apparatus 4 can be generally stat-
ed as including a case 20 upon which are disposed an
actuator 24, an audio transducer 28, and an electronic
apparatus 32. The speaker apparatus 4 additionally in-
cludes a connection 36 that is connectable with the hand-
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held electronic device 8, and it further includes a power
system 40 that is connectable with the power source 16.
In the present exemplary embodiment, the power system
40 is characterized by a power cable 44 that extends
between the case 20 and the power source 16, although
other configurations will be apparent.

[0021] It can be seen from Fig. 1 that the exemplary
actuator 24 is a large pushbutton disposed on case 20.
The exemplary actuator 24 is relatively large and is easily
seen and accessed by a user.

[0022] In the present exemplary embodiment, the au-
dio transducer 28 is a speaker connected with the elec-
tronic apparatus 32. The exemplary audio transducer 28
serves as both a loudspeaker to output audible sounds
that can be perceived by the user as well as a microphone
that can receive audible signals such as sounds gener-
ated by the user, for example, as will be described in
greater detail below.

[0023] The exemplary connection 36 includes a con-
nection cable 48 that is connectable with a jack 52 dis-
posed on the case 20 of the speaker apparatus 4. The
exemplary jack 52 is a Universal Serial Bus (USB) con-
nection, although other types of jacks could be employed
without departing from the concept of the invention. As
is generally known, a USB connection is capable of pro-
viding power and communicating electronic signals out
of a single jack 52.

[0024] The exemplary connection cable 48 includes a
first end 54 that is connectable with the jack 52. The con-
nection 36 can be said to include an audio component
and a power component. The audio component is de-
picted herein in an exemplary fashion as an audio con-
nection 56 at a second end of the connection cable 48.
The power componentis depicted herein in an exemplary
fashion as being a power connection 60 also disposed
at the second end of the connection cable 48. The audio
connection 56 is connectable with an audio connector 64
of the handheld electronic device 8. The power connec-
tion 60 is connectable with a power connector 68 of the
handheld electronic device 8. Itis understood thatin other
embodiments (not depicted herein) the connection cable
48 could provide both the audio component and the pow-
er component in a single connection with the handheld
electronic device 8 without departing from the concept
of the invention.

[0025] The exemplary handheld electronic device 8 in-
cludes a housing 70 upon which are disposed a wireless
communication apparatus 72, a processor apparatus 76,
an input/output 1/O interface 80, and a battery 84. The
audio connector 64 and power connector 68 are also
disposed on the housing 70.

[0026] The wireless communication apparatus 72 pro-
vides to the handheld electronic device 8 a wireless com-
munication capability that may include, for example, tel-
ephone communication, instant messaging, text mes-
saging, and the like without limitation. The wireless com-
munication apparatus 72 may, for example, provide
GSM, GPRS, Bluetooth, Wi-Fi, and/or other types of wire-
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less communication capability without limitation.

[0027] The processor apparatus 76 may include, for
instance, a processor and a memory. The processor may
be, for example and without limitation, a microprocessor
(1P) or other type of processor. The memory may be, for
example and without limitation, RAM, ROM, EPROM,
EEPROM, and/or other types of storage media without
limitation. The memory likely will have a number of ap-
plications and/or routines resident thereon that are exe-
cutable on the processor.

[0028] The I/O interface 80 can include any of a wide
variety of input and/or output devices that are appropriate
to the handheld electronic device 8. For example, the I/O
interface 80 might include a keypad, a display, a micro-
phone, a loudspeaker, indicator lights, and/or other de-
vices without limitation. The I/O interface 80 may addi-
tionally include, for example, the audio connector 64
and/or other types of connectors.

[0029] The exemplary battery 84 is a power source
that stores and provides the power needed for operating
the handheld electronic device 8. The battery can be any
of a wide variety of storage devices and may be, for ex-
ample, a rechargeable battery, although other types of
batteries and other storage devices could appropriately
be employed.

[0030] In accordance with the invention, the speaker
apparatus 4 advantageously is connectable with the
handheld electronic device 8 in order to enable, for ex-
ample, audio signals wirelessly received by the wireless
communication apparatus 72 to be output by the audio
transducer 28 as audible sounds, and/or, for example,
to enable audible sounds received by the audio trans-
ducer 28 to be wirelessly transmitted as audio signals by
the wireless communication apparatus 72. While the
speaker apparatus 4 is particularly advantageously em-
ployed in conjunction with the handheld electronic device
8 in the context of a telephone application on the hand-
held electronic device 8, it is understood that the speaker
apparatus 4 is advantageously employable in other con-
texts with respect to the handheld electronic device 8.
The speaker apparatus 4 also advantageously provides
power to the handheld electronic device 8 in order to
charge the battery 84 and/or to power the handheld elec-
tronic device 8.

[0031] In the present exemplary embodiment, when
the connection 36 is connected with audio connector 64
of handheld electronic device 8, the microphone and
loudspeaker portions of the I/O interface 80 may become
disabled, for example. In their place the audio transducer
28 may function in the role of a microphone and/or a
loudspeaker. The audio component of the connection 36,
i.e., the audio connection 56, enables the communication
of audio signals between the handheld electronic device
8 and the speaker apparatus 4, whereby the speaker
apparatus 4 provides a remote microphone and/or loud-
speaker device that is connected with handheld electron-
ic device 8.

[0032] While the operation of the system 12 is depicted
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herein in the exemplary embodiment context of a tele-
phone application on the handheld electronic device 8,
other uses of the system 12 and the speaker apparatus
4 will be apparent. When an incoming telephone call is
received by the wireless communication apparatus 72 of
the handheld electronic device 8, for example, the hand-
held electronic device 8 may generate a ring tone which
is communicated over the connection cable 48 and is
output as an audible sound by the audio transducer 28.
In this regard, the electronic apparatus 32 may include
an amplifier to boost the audio signal to the audio trans-
ducer 28. Upon the user hearing the ring tone output from
the audio transducer 28, the user may actuate the acuator
24 to generate a signal that is provided over the connec-
tion cable 48 to the handheld electronic device 8 and
which causes the handheld electronic device 8 to accept
the incoming telephone call.

[0033] During the course of the telephone call, audio
and other signals received by the wireless communica-
tion apparatus 72 are provided to the speaker apparatus
4 and are output as audible sounds by the audio trans-
ducer 28. Sounds from the user are received by the audio
transducer 28 and are converted into audio signals that
are provided to the handheld electronic device 8 for wire-
less transmission thereof by the wireless communication
apparatus 72. When it is desired to terminate the tele-
phone call, the user can again actuate the actuator 24 to
send another signal to the handheld electronic device 8
to terminate the telephone call.

[0034] Other uses of the speaker apparatus 4 will be
apparent. For example, a telephone call may be initiated
on the handheld electronic device 8. If it is desired that
the speaker apparatus 4 be employed, the user can ac-
tuate the acuator 24, which causes the handheld elec-
tronic device 8 to employ the audio transducer 28 of the
speaker apparatus 4 as both a microphone and a loud-
speaker in place of a microphone and loudspeaker of the
I/O interface 80. It is understood that the handheld elec-
tronic device 8 might be configured such that merely con-
necting the audio connection 56 with the audio connec-
tion 64 does not automatically cause disabling of the mi-
crophone and/or loudspeaker of the I/O interface 80, and
rather may provide such disablement only after the ac-
tuator 24 of the speaker apparatus 4 has been actuated,
for example.

[0035] The improved speaker apparatus 4 and system
12 thus enable a user to take advantage of certain as-
pects of a wireless communication capability, such as an
audio communication capability, of the handheld elec-
tronic device 8 in a largely hands-free fashion. That is,
the user need not hold the speaker apparatus 4, since
the speaker apparatus 4 can be disposed on any surface,
such as a surface within the interior of a vehicle. Also,
the user likewise need not constantly try to keep the hand-
held electronic device 8 in a specific position relative to
the user’s ear and mouth. That is, the audio transducer
28 and the electronic apparatus 32 can provide audible
sounds at sufficient levels that they are readily heard by
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the user, and they can also detect audible sounds of suf-
ficiently low volume that sounds such as spoken words
and the like from a user can be generated at a meaningful
distance from the speaker apparatus 4 and still be de-
tected by the audio transducer 28.

[0036] In certain circumstances, a communication
such as an incoming telephone call can be accepted with
a single actuation of the actuator 24, and can then be
terminated with another actuation of the actuator 24.
Even though certain functions may require additional
manual inputs by a user into the handheld electronic de-
vice 8, a telephone conversation and the like may be
carried out by the user substantially without needing to
hold any structure and without requiring the attention of
the user in keeping any device in a certain position with
respect to the user’s ear and mouth. The largely hands-
free, i.e., requiring only minimal hand inputs, operation
of the speaker apparatus 4 and the system 12 advanta-
geously relieves burdens on the user and improves safe-
ty, such as when the user is operating a vehicle.

[0037] While specific embodiments of the invention
have been described in detail, it will be appreciated by
those skilled in the art that various modifications and al-
ternatives to those details could be developed in light of
the overall teachings of the disclosure. Accordingly, the
particular arrangements disclosed are meant to be illus-
trative only and notlimiting as to the scope of the invention
which is to be given the full breadth of the claims append-
ed and any and all equivalents thereof.

Claims

1. A speaker apparatus (4) structured to be connected
with a handheld electronic device (8) having a wire-
less communication apparatus (72) , the speaker ap-
paratus comprising:

a case (20);

an audio transducer (28) disposed on the case
(20);

an actuator (24) disposed on the case; and

a connection (36) structured to be connected
with the handheld electronic device, the speaker
apparatus being structured to generate an ac-
tuation signal responsive to an actuation of the
actuator, the connection being structured to
communicate the actuation signal to the hand-
held electronic device to at least one of accept
an incoming audio transmission from the wire-
less communication apparatus and initiate an
audio transmission to the wireless communica-
tion apparatus.

2. The speaker apparatus of Claim 1 wherein the con-
nection further comprises a power connection (60),
the power connection being structured to provide
power to the handheld electronic device.
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3.

The speaker apparatus of Claim 2 wherein the con-
nection further comprises a power system (40) struc-
tured to provide said power to the handheld electron-
ic device, the power system comprising a power ca-
ble (44) structured to be connected with a power
source (16).

The speaker apparatus of Claim 3 wherein the con-
nection further comprises an audio connection (56)
structured to be connected with the handheld elec-
tronic device to transfer audio signals between the
handheld electronic device and the speaker appa-
ratus, the audio connection being structured to en-
able audio signals received from the handheld elec-
tronic device to be output as audible output by the
audio transducer and to enable audio signals from
the audio transducer to be provided to the handheld
electronic device for wireless transmission.

The speaker apparatus of Claim 2 wherein the power
connection )60) comprises a Universal Serial Bus
connection structured to be connected with the hand-
held electronic device and to provide said power to
the handheld electronic device.



EP 1708 541 A1




EP 1708 541 A1

_ 16
POWER 4 "
)4 SOURCE ,)
| 40 " ,
28 84
N AUDIO J ' BATTERY
TRANSDUCER i
2 1/0 INTERFAGEBO
2071 | ELECTRONIC sf
APPARATUS | | 54, [-64 76
2Un, ; [ PROCESSOR
ACTUATOR | 52 Z - APPARATUS
3% 60/ 68 2
WIRELESS
COMMUNICATION
APPARATUS

Flc.e E



N

EPO FORM 1503 03.82 (P04C01)

9

EP 1708 541 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 06 11 7518

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2004/204074 Al (DESAI NIMESH R) 1-5 INV.
14 October 2004 (2004-10-14) HO4R1/02
* abstract *
* paragraph [0011] - paragraph [0012] *
* paragraph [0014] - paragraph [0016] *
* paragraph [0021] - paragraph [0022] *
* paragraph [0034]; figure 1 *
A US 2002/191782 Al (BEGER LARRY J ET AL) 1-5
19 December 2002 (2002-12-19)
* abstract *
* paragraph [0015] - paragraph [0017] *
* paragraph [0022] *
* paragraph [0029]; figures 1,2 *
A US 2003/165236 Al (FISCHL STEVEN R) 1-5
4 September 2003 (2003-09-04)
* abstract *
* paragraph [0009] - paragraph [0012];
figure 1 *
----- TECHNICAL FIELDS
A US 2004/204164 Al (HSU LI HSIU CHU) 1 SEARCHED _(PO)
14 October 2004 (2004-10-14) HO4M
* abstract * HO4B
* paragraph [0032] * HO4R
* paragraph [0037] - paragraph [0038] *
A US 2005/014536 Al (GRADY JEFF) 5
20 January 2005 (2005-01-20)
* paragraph [0056] - paragraph [0057] *
* paragraph [0062] *
* paragraph [0102] *
* paragraph [0115] *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 14 August 2006 Filop, 1

P:inte

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

rmediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM P0459

EP 1708 541 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 06 11 7518

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

14-08-2006
cted m searoh report e member) e
US 2004204074 Al 14-10-2004  NONE
US 2002191782 Al  10-12-2002 US 2002150587 AL 31-10-2002
US 2003165236 Al  04-09-2003 US 6782099 Bl 24-08-2004
US 2004204164 AL  14-10-2004 NONE
US 2005014536 AL  20-01-2005 MNONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

