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Expandable Speaker System and Method for Broadcast

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims the benefit of U.S. Provisional Patent Application
No. 62/615,038 filed on January 9, 2018. The entire contents of this disclosure is hereby

expressly incorporated by reference in its entirety.

FIELD OF INVENTION

[0002] The present disclosure is directed to an expandable wireless speaker system. More
particularly, the present disclosure is directed to a speaker system and method of wirelessly
communicating with at least one or more remote speakers to broadcast audio information from

a connected device.

BACKGROUND

[0003] Audio systems include an audio source, such as a receiver, phone, computer,
television, or other A/V device in communication with one or more speakers. The audio source
may be communication with the speakers through a wired connection or by wireless
communication means. Current systems and methods for wirelessly broadcasting and playing
audio utilize Bluetooth or other wireless communication protocols. However, such wireless
communication protocols do not allow for real-time audio listening and introduce a delay to be
used with video to allow the sound to catch up. Additionally, current wireless systems may
transmit audio from a device to a single receiver. This does not allow for surround sound or

expandable systems.

SUMMARY OF THE INVENTION

[0004] In one embodiment, an expandable speaker system is described. The speaker

system comprises a center module with a unique identification number, wherein the center
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module is configured to communicate with an external audio device, wherein the center module
has a first connector on a first side and a second connector on a second side, and at least two
speakers in signal communication with the center module, the at least two speakers including
a first speaker and a second speaker, wherein each of the at least two speakers has a volume
control, wherein the first speaker includes a third connector configured to mechanically connect
to the first connector, wherein the second speaker includes a fourth connector configured to
mechanically connect to the second connector, wherein when the third connector is
mechanically connected to the first connector and the fourth connector is mechanically
connected to the second connector, the center module transmits a left stereo sound component
to the first speaker and a right stereo sound component to the second speaker.

[0005] In another embodiment, a method for broadcasting audio through a speaker system,
is described. The method comprises receiving signal communication from an external audio
device at a center module and transmitting audio from the center module to at least two
speakers, wherein when the at least two speakers are connected to the center module via a
mechanical connection, each of the at least two or more speakers transmits a portion of audio
dependent upon the location of the at least two or more speakers to the center module.

[0006] In yet another embodiment a speaker module is described. The speaker module
comprises a power button, volume controls, a first connector, a second connector, a transceiver
configured to scan a communication band for a device identification, and pairing the speaker
module with the device to receive audio and an output module for broadcasting audio from the

device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In the accompanying drawings, structures are illustrated that, together with the
detailed description provided below, describe exemplary embodiments of the claimed

invention. Like elements are identified with the same reference numerals. It should be
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understood that elements shown as a single component may be replaced with multiple
components, and elements shown as multiple components may be replaced with a single
component. The drawings are not to scale and the proportion of certain elements may be
exaggerated for the purpose of illustration.

[0008] Figure 1 illustrates one embodiment of a speaker system with a center module and
speakers attached,

[0009] Figure 2 illustrates the speaker system with the center module and the speakers
detached;

[0010] Figure 3 illustrates a side view of the connections of the speakers;

[0011] Figure 4 illustrates a cross-sectional view of the connections of the speaker system
[0012] Figure 5 illustrates a rear view of a portion of the speaker system with the center
module and the speakers detached,;

[0013] Figure 6 illustrates a flowchart for audio communication utilizing the proposed
system,;

[0014] Figure 7 illustrates a stand-alone speaker.

DETAILED DESCRIPTION

[0015] The disclosure is described in the context of utilizing FM radio transmissions and
wireless communication bands with one way communication.

[0016] Figure 1 illustrates a perspective view of one embodiment of a speaker system 10.
The system 10 includes two main elements, a center module 100 and four expandable speakers
102a, 102b, 102¢, 102d.

[0017] The center module 100 and speakers 102a, 102b, 102¢, 102d are attached for
transportation purposes. In one embodiment, the speakers 102a, 102b, 102¢, 102d and center
module 100 are attached using a magnetic connection. In another embodiment, the speakers

102a, 102b, 102¢, 102d and center module 100 are attached using a snap mechanism. In yet
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another embodiment, the speakers 102a, 102b, 102¢, 102d and center module 100 are attached
by sliding the speakers 102a, 102b, 102¢, 102d and/or center module 100 utilizing an
interlocking connection.

[0018] As the system 10 is intended to be expandable and remote, the center module 100
has its own power control button 104, audio control button 106, and volume control buttons
108, and the speakers 102a, 102b, 102¢, 102d each have their own power button 112 and
volume controls 110 allowing each unit to have individual control of sound levels and power.
In another embodiment, less than four speakers can be utilized in the system or additional
speakers can be added to the ends of the existing speaker system 10. In yet another
embodiment, the center module 100 and speakers 102a, 102b, 102¢, 102d are waterproof.
[0019] Turning to Figures 2 and 3, when the system 10 is in use, each of the speakers 102a,
102b, 102¢, 102d can be disconnected from the center unit. As can be seen in this exploded
view, the center module 100 and the speakers 102a, 102b, 102¢ each include a connection 114.
In this embodiment, the end speaker 102d does not include a connection. In alternative
embodiments, each speaker includes a connection.

[0020] Where the connection is a snap connection or a magnetic connection, the speakers
102 are disconnected by applying sufficient force to overcome the magnetic or friction force
of the connection. Where the connection is a sliding connection, the speakers 102 are
disconnected by sliding or turning the speakers. The speakers may also be connected by a
locking mechanism with a release mechanism (not shown in this view). After separation, the
speakers 102a, 102b, 102¢, 102d can be placed within 200 feet of the center module 100, such
as around a room, in preparation for use. When the system 10 is done being utilized, each
speaker 102a, 102b, 102¢, 102d may be reconnected to the center module 100 using the same

connection 114 in preparation for storage or travel.
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[0021] Each of the speakers 102a, 102b, 102¢, 102d is capable of producing whole or
partial sound, depending upon how the speaker 102a, 102b, 102¢, 102d is utilized. When in
use, if the speakers 102a, 102b, 102¢, 102d are detached from the center module 100, each
speaker 102a, 102b, 102¢, 102d produces whole audio. In another embodiment, when the
speakers 102a, 102b, 102¢, 102d are connected to the center module 100 and are in use, each
speaker only produces a portion of audio. For example, a speaker 102a, 102b, 102¢, 102d that
is connected to the left of the center module 100 produces left stereo sound, while a speaker
102a, 102b, 102¢, 102d that is connected to the right of the center module 100 will produce
right stereo sound.

[0022] The connection 114 also serves to transfer power between the center module 100
and the speakers 102a, 102b, 102¢, 102d. Each speaker includes an individual battery (not
shown). To charge the batteries of the speakers in the system 10, the center module 100 is
plugged into a power source. While the center module 100 charges, power is also transferred
to the attached speakers 102a, 102b, 102¢, 102d through the connection 114 thus eliminating
the need to charge the speakers 102a, 102b, 102¢, 102d individually.

[0023] As illustrated in the cross-sectional view of the system 10 in Figure 4, the
connections 114 both mechanically and electrically connect the speakers 102a, 102b, 102c,
102d to each other and to the center module 100. The electrical connection allows for the
transfer of power from the center module 100.

[0024] In the illustrated embodiment, the center module 100 includes a male connector on
the right side. A middle speaker 102a has a female connector on its left side, configured to
receive the male connector of the center module 100. The middle speaker 102a also includes
a male connector on its right side. An end speaker 102b includes a female connector on its left
side, configured to receive the male connector of the middle speaker 102a. In the illustrated

embodiment, the end speaker only includes a single connector. In an alternative embodiment,
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the end speaker may include an additional connector on a right side to allow connection to
additional speakers.

[0025] While the illustrated embodiment does not show a connector on the left side of the
center module 100, it should be understood that in alternative embodiments, any type of
connector may be employed on each side of the center module and speakers.

[0026] Figure 5 illustrates a rear view of a portion of the speaker system 10. In this view,
a release button 506 is shown on the back of the speakers 102a, 102b. The center module 100
is configured to be in signal communication with an external audio device. Exemplary audio
devices include, without limitation, radio receivers, phones, tablets, computers, phonographs,
televisions, MP3 players, compact disk players, and cassette players. In one embodiment, an
external device plugs into the center module 100 using a line in or other input 504. In another
embodiment, the center module 100 wirelessly communicates with the external audio device
through a communication protocol such as Bluetooth. When an external device is connected
to the center module 100, the center module 100 communicates with the speakers 102a, 102b,
102¢, 102d using RF communication. In one embodiment, the center module 100
communicates with the speakers 102a, 102b, 102¢, 102d using FM radio waves resulting in
very little delay or no delay. In another embodiment, the center module 100 communicates
with the speakers 102a, 102b, 102¢, 102d using a wireless connection band.

[0027] As illustrated by the flowchart of Figure 6, initializing the speaker system 10 occurs
using the existing wireless band or FM radio spectrum. In one embodiment, the system 10
functions utilizing one-way communication from the center module 100 to the speakers 102a,
102b, 102¢, 102d, eliminating the need for establishing a handshake or additional connections
between the center module 100 and the speakers 102a, 102b, 102¢, 102d. The center module
100 contains with a unique identification number. When the center unit is powered on 600, the

center module 100 initializes the wireless band and broadcasts its unique identification using
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the wireless band. In one embodiment, the wireless band is a 5.8 GHz wireless band. In an
alternative embodiment, the system 10 functions utilizing two-way communication from the
center module 100 to the speakers 102a, 102b, 102¢, 102d, which may include a handshake or
other pairing step. In such an embodiment, the two-way communication may occur over a
5.8GHz wireless band.

[0028] In one embodiment, when the center unit is powered on 600, the center module 100
scans the FM radio spectrum for a clear and unused channel 602. When an empty channel is
found, the center module 100 broadcasts its unique identification on that channel using the
Radio Data System (RDS) communications protocol 604. If this is the first broadcast for the
center module 100, the center module 100 begins searching for a clear and empty channel
starting with the lowest known FM radio channel. If this is not the first broadcast for the center
module 100, the center module 100 starts the scan of the FM radio spectrum at the last known
channel it broadcasted on to determine if it is a clear and empty channel. If it is, the center
module 100 will broadcast its unique identification. If the last known channel is no longer
clear and empty, the center module 100 will begin searching the FM radio spectrum.

[0029] The speakers 102a, 102b, 102¢, 102d are also powered on 606 and begin scanning
searching for the center module’s 100 unique identification 608 on either the wireless band or
the FM radio spectrum. The speakers 102a, 102b, 102¢, 102d may be powered on before the
center module 100 is powered on. Alternatively, the speakers 102a, 102b, 102¢, 102d may be
powered on at the same time or after the center module 100 is powered on. Each speaker may
be manually powered on individually, by pressing a power button 112. Alternatively, the
speakers 102a, 102b, 102¢, 102d may be powered on by the center module 100, such as through
a wireless signal or through the connection 114.

[0030] The speakers 102a, 102b, 102¢, 102d are programmed to look for only the center

module 100 unique identification. In one embodiment, the speakers connect to the wireless
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band and search for the center module’s 100 unique identification. In another embodiment, the
speakers begin with the last known channel the center module 100 broadcasted on and searches
for the center module’s 100 unique identification. If the center module is not located on that
channel, the speakers 102a, 102b, 102¢, 102d begin scanning the FM radio spectrum. If this
is the first time the speakers 102a, 102b, 102¢, 102d have connected to the center module 100,
the speakers 102a, 102b, 102¢, 102d begin scanning for the center module’s 100 unique
identification starting with the lowest known FM radio channel.

[0031] When the center module 100 and the speakers 102a, 102b, 102¢, 102d are paired
610 the center unit can broadcast audio 612 from the external modules to the speakers 102a,
102b, 102¢, 102d over the selected communication channel. The entire process connecting the
center module 100 to the speakers 102a, 102b, 102¢, 102d takes only a few seconds or fractions
of a second.

[0032] In an alternative embodiment, where the center module 100 and the speakers 102a,
102b, 102¢, 102d are in two-way communication over a 5.8GHz wireless band, the speakers
and module may be paired together with a handshake or other communication protocol, and
the step of scanning over a communication band may be omitted.

[0033] In one embodiment, additional speakers can be added to the ends of the existing
system 10 using the same connection 114. If additional speakers are added to the system 10,
the new speakers would need to be paired with the center module 100 to look for the center
module’s 100 unique identification. However, no handshake or additional connections are
necessary. The present system 10 allows for multiple units in the same house without
interference because each speaker is coded to only look for the paired center module 100.
[0034] In another embodiment, if additional speakers (not shown) are added to the system
10, the new speakers would simply be connected to the existing system 10. Upon connection

to the center module 100 or an existing speaker 102a, 102b, 102¢, 102d, an electrical signal
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would be passed between the speaker connections to the new speaker providing the new
speaker with the center module 100 connection information. The speakers can then be removed
as previously described and are ready to begin broadcasting audio.

[0035] Figure 7 illustrates a single stand-alone speaker 700 that can be used without a
connection to a center module 100. The single stand-along speaker 700 can be removed from
the system 10 and placed within a 200ft radius around an existing audio module (not shown).
The stand-alone speaker 700 still has its own power button 702 and volume controls 704
allowing the unit to have individual control of sound levels and power. When the system 10 is
done being utilized, the stand-alone speaker 700 can be reconnected to a larger system with a
center module 100 for charging in preparation for storage or travel or simply powered off in
preparation for storage or travel.

[0036] The stand-alone speaker 700 functions utilizing one-way communication from an
external audio device 706. Exemplary audio devices include, without limitation, radio
receivers, phones, tablets, computers, phonographs, televisions, MP3 players, compact disk
players, and cassette players. In one embodiment, the external device plugs into the stand-
alone speaker 700 using a line in or other input. In another embodiment, the stand-alone
speaker 700 wirelessly communicates with the external audio device through a communication
protocol such as Bluetooth. The stand-alone speaker 700 can be used as a single unit or can be
used with multiple stand-alone speakers that each connect to the external audio device. When
utilized as a stand-alone speaker 700, without connecting to a center module 100, the stand-
alone speaker 700 produces whole audio sound.

[0037] In another embodiment, the system 10 can be utilized in a conference call
environment. The system 10 would include the center module 100 and the four or more
speakers 102a, 102b, 102¢, 102d spaced around a room for conference calling. The center

module 100 and speakers 102a, 102b, 102¢, 102d would connect in the same manner as
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previously described, however, the center module 100 and the speakers 102a, 102b, 102¢, 102d
would be set up for two way communication instead of simply one-way communication. Two-
way communication allows the conference room attendees to talk during the call without
having to move the microphone closer to the speaker. The system 10 would still function
without requiring a handshake between the center module 100 and the speakers 102a, 102b,
102¢, 102d.

[0038] The above merely illustrates the principles of the invention. It is thus appreciated
that those skilled in the art will be able to devise various arrangements, which, although not
explicitly described or shown herein, embody the principles of the invention and are included
within its spirit and scope. Furthermore, all examples and conditional language recited herein
are principally intended expressly to be only for pedagogical purposes to aid the reader in
understanding the principles of the invention and the concepts contributed by the inventor(s)
to furthering the art, and are to be construed as being without limitation to such specifically
recited examples and conditions. Moreover, all statements herein reciting principles, aspects,
and embodiments of the invention, as well as specific examples thereof, are intended to
encompass both structural and functional equivalents thereof. Additionally, it is intended that
such equivalents include both currently known equivalents as well as equivalents developed in

the future, 1.e., any elements developed that perform the same function, regardless of structure.
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CLAIMS
What is claimed is:
1. An expandable speaker system, comprising:

a center module with a unique identification number,

wherein the center module is configured to communicate with an
external audio device,

wherein the center module has a first connector on a first side and a
second connector on a second side; and
at least two speakers in signal communication with the center module, the at

least two speakers including a first speaker and a second speaker,

wherein each of the at least two speakers has a volume control,

wherein the first speaker includes a third connector configured to
mechanically connect to the first connector,

wherein the second speaker includes a fourth connector configured to
mechanically connect to the second connector,

wherein when the third connector is mechanically connected to the first
connector and the fourth connector is mechanically connected to the second
connector, the center module transmits a left stereo sound component to the first

speaker and a right stereo sound component to the second speaker.

2. The expandable speaker system of claim 1, wherein the third connector is connected to
the first connector by one of a magnetic connection, a snap-together connection, and a sliding
interlock connection, and wherein the fourth connector is connected to the second connector
by one of a magnetic connection, a snap-together connection, and a sliding interlock

connection.
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3. The expandable speaker system of claim 1, wherein the center module is configured to
communicate with the external device through one of a line in connection and a wireless

connection.

4. The expandable speaker system of claim 1, wherein the at least two speakers are
configured to scan a communication band for the center module’s unique identification, and
wherein the at least two speakers are further configured to save the center module’s unique

identification and pair with the center module to receive audio.

5. The expandable speaker system of claim 1, wherein the center module and the at least

two speakers are in two-way communication over a wireless band.

6. The expandable speaker system of claim 5, wherein the wireless band is a 5.8GHz

wireless channel.

7. The expandable speaker system of claim 1, wherein the center module transceiver
further comprises an FM transmitter configured to scan the FM radio spectrum for an unused

FM radio station and transmit audio.

8. The expandable speaker system of claim 6, wherein a radio data system (RDS) of the
unused FM radio station broadcasts the unique identification number of the center module to

be received by the two or more speakers.

0. The expandable speaker system of claim 1, wherein when the third connector is
disconnected from the first connector and the fourth connector is disconnected from the second
connector, the center module transmits whole sound to the first speaker and whole sound to the

second speaker.

10. A method for broadcasting audio through a speaker system, comprising:
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receiving signal communication from an external audio device at a center
module; and
transmitting audio from the center module to at least two speakers,
wherein when the at least two speakers are connected to the center
module via a mechanical connection, each of the at least two or more speakers
transmits a portion of audio dependent upon the location of the at least two or

more speakers to the center module.

11. The method for broadcasting audio through a speaker system of claim 10, wherein when
the at least two speakers are disconnected from the center module, the at least two speakers

producing whole audio.

12. The method for broadcasting audio through a speaker system of claim 10, wherein the
first connector and second connector are one of a magnetic connection or a snap-together

connection or a sliding interlock connection.

13. The method for broadcasting audio through a speaker system of claim 10, further

including:
scanning for a clear and unused channel using a transceiver of the center
module;
transmitting a unique identifier of the center module on the clear and unused
channel;

scanning for the unique identifier of the center module using a receiver of the at
least two or more speakers, wherein when the unique identifier is located, saving the
center module’s unique identifier to the at least two or more speakers and pairing the

center module and the least two or more speakers.
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14. The method for broadcasting audio through a speaker system of claim 10, further

comprising pairing the center module and the at least two speakers over a wireless band.

15. The method for broadcasting audio through a speaker system of claim 14, wherein the

wireless band is a 5.8GHz wireless band.

16. The method for broadcasting audio through a speaker system of claim 13, wherein the
transceiver of the center module further comprises an FM transmitter configured to scan the

FM radio spectrum for an unused FM radio station and transmit audio.

17. The method for broadcasting audio through a speaker system of claim 16, wherein a
radio data system (RDS) of the unused FM radio station broadcasts the unique identification

number of the center module to be received by the two or more speakers.

18. A speaker module, comprising;
a power button;
volume controls;
a first connector;
a second connector;
a transceiver configured to scan a communication band for a device
identification, and pairing the speaker module with the device to receive audio; and

an output module for broadcasting audio from the device.

19. The speaker of claim 18, wherein the transceiver is configured to scan for unique

identification number of a center module.

The speaker of claim 18, wherein the transceiver is configured to scan for an external device,

wherein the external device broadcasts audio.
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