MULTI MODE AUDI O REPRODUCTI ON DEVI CE Fi el d of the
Invention This invention relates to a nmultinode audio
WO e@eadiied i on device and refers particul arly, PemDsgE0s/000090
not exclusively to an audi o reproducti on devi ce that
can be used both as a headphone and a | oudspeaker.
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use in offices, hotel roons, and the |ike. Summary of
the I nvention In accordance with a first preferred

as PefickdroBh®of the RiveNiigied an audi o reproduction devi ce.
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| oudspeaker audio drivers may face generally away from
each other when the audio reproduction device is in

t he Summeary ebiweilnyeptien on. The first and second audio

dr i y/ehccorREdetsithrEPstiirefofadaiRbéct treveis @rovided an audio reproduction
device. The audio reproduction device comprises a first audio driver module and a

s second audio driver module, as well as a support structure coupling the first and
second audio driver modules. The first and second audio driver modules are
movable relative to one another between a first configuration in-which they are
positioned to be used as headphones and a second configuration in which they are
positioned to be used as loudspeakers.

The first and second audio driver modules may each include a headphone audio
driver and a loudspeaker audio driver. The headphone audio drivers may face
generally towards each other and the loudspeaker audio drivers may face generally
away from each other when the audio reproduction device is in the first
5 configuration. The first and second audio driver modules may be movable towards

each other to assume the second configuration.

The loudspeaker audio drivers of the first and second audio modules may be
positioned to project sound in the same general direction when the first and second



each other to assune the second configuration. The
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the sane general direction wﬂen the first and
secondaudi o nodul es are in the second configuration.
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The first and second audio driver modules may each comprise an enclosure. Each
enclosure may comprise a front face and a rear face. The loudspeaker audio
drivers may be mounted in the front faces, and the headphone audio drivers may
be mounted in the rear faces.

The loudspeaker audio drivers may be operative when the first and second audio
driver modules are in the second configuration but may not be operative when the
first and second audio driver modules are in the first configuration. The headphone
audio drivers may be operative when the first and second audio driver modules are
in the first configuration. Preferably, the headphone audio drivers are not operative
when the first and second audio driver modules are in the second configuration.



audi o drivers may be operative when the first and

second audi o driver nodules are in the first
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are not operative when the fiBsst and second audi o

driver nodules are in the second configuration. At
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Each of the first and second audio driver modules may comprise an enclosure with
each enclosure having an end. The input may be from a detector mounted on the
end of at least one of the enclosures. The audio processing circuitry may further
comprise a switch for receiving an output from the detector and providing the input.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical
effect, there shall now be described by way of non-limitative example only a
preferred embodiment of the present invention, the description being with reference
to the accompanying illustrative drawings.

In the drawings:



end of at |east one of the enclosures. The audio
processing circuitry may further conprise a switch for

w0 e@ei1vilng an output fromthe detector and proRCTEGL06/000090
the input. Brief Description ?)f the Draw ngs In order
that the invention may be fully understood and readily
put into practical effect, there shall now be

descri bed.by way of non-limtative exanple only a _
preferr e%’%’ﬁ%&ﬁ ﬁe’rFﬂ“t BErSRecRvVe YRk Of £ fi'ﬁ\F@?ﬁOP'ﬂ}‘FPy?fhtBe audio
desaeprpduction deeicerduring tibe ineffiest erede t 0 t he acconpanyi ng
illustrative drawings. In the drawings:Figure 1 is a
front perfigye? is\adropt esisrertivg view of theding eoibadimentaiuringuse in a
audisecdn@pfogeuct i on devi ce during use in a first node;
Figure 2 is a front perspective view of the first

enbodi nerigutd is aylewserrespoadigetoFigtrepde; Figure 3 is a
view corresponding to Figure 1, Figure 4 is a side

vi ew of figuref4 'ﬁéts'déh‘l@wm‘f&’elﬁtst pmbaginpént inck thicshieedeli gure 5
is a side vie corres@pndin to Figure 2; Figure 6 is

a parti al ig&?e '8 3 Side Ve rgiresp o 5/YetFe |ines and in
ithe di regd an ok Qﬂiél%ﬁ%s—?s%&i&r:\%Mi?\'g%@)%ﬁﬁ%liggsl %ﬁrir?thg%f’r‘gction

S a_ view correspon
al t 8r3tene Ok ivflgw@i%rent ; Figure 7 is an illustration of

a preferred formof circuit; Figure 8 is a top '
per spect f 9&e, &a} is, R HfVo FOrEpsRUKIE do JTigseliBrRt of e Alternative
t heembeditentode; Figure 9 is an underneath perspective
corresponding to Figure 6; Figure 10 is an underneath
vi ew cor Fggpdrislamijustretiani of @ peefer@d fomd of gircliit,gure 11 is a
front view corresponding to Figures 6 to 8, Figure 12
is a si dEOVP&NS @dPR BBRACHTETGaR BeVEP R PRcon® etmbodiment;whign dén
13 ihs fist mbdet per spective view of the second
enbodi nent in the second node;

Figure 9 is an underneath perspective corresponding to Figure 6;

Figure 10 is an underneath view corresponding to Figures 6 and 7;
Figure 11 is a front view corresponding to Figures 6 to 8;
Figure 12 is a side view corresponding to Figures 6 to 9;

Figure 13 is a front perspective view of the second embodiment in the
second mode;

Figure 14 is a rear perspective view corresponding to Figure 11;

Figure 15 is a front perspective view of a second embodiment of the audio
reproduction device during use in a first mode;

Figure 16 is a front perspective view of the second embodiment during use
in a second mode;

Figure 17 is a front perspective view of a second embodiment of the head
band used in the second embodiment of the audio reproduction device; and.

Figure 18 is an enlargement of the circled portion in Figure 17.

Detailed Description of the Preferred Embodiments

To refer to Figures 1 and 3, there is shown a multimode audio reproduction device
able to be used in two modes: a first mode or configuration in which it is usable as



Figure 14 is a rear perspective view corresponding to
Figure 11; Figure 15 is a front perspective view of a
wge@onwienbodi nent of the audi o reproducti on de@T/6€2006/000090
during use in a first node; Figure 16 is a front
perspective view of the second enbodi nent during use
in a second node; Figure 17 is a front perspective
view of a second enbodi nent of the head band used in
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devowrpezked. Figure 18 is an enlargenent of the
circled portion in Figure 17. Detail ed Description of
the Preferred Enbodi ments To refer to Figures 1 and 3,
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enabl e the effective length of the head band 12 to be
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[ S econd
bolE g SirhiEle 34,3580 el e aid 2loRl) dheBTa PRpREARE
au dieferabbperogerdacecid avecadiasentdhe 0B3%onpri ses an
encl osure 30 having a front face 32, a rear face 34,

an, en ace The pivotal cqnnection 20
Do PR 5o BeS $his ot leastape Bigheakec Arer file Alpah
38a sikblgdtied 40 is showd, dhrerd mayf beomobreftizaneona Brives 4@in ftoptfate 3he
| oudspeaker driver 40. Although a single driver 40 is

shown, there may be nore than one driver 40 in front
f aE‘é p@éect the drlver 40, a removable cover 42 is provided to cover at least that

part of front face 32 in which the driver 40 is located. The cover 42 may be
removably attached using any known, suitable retainer such as, for example,
Velcro™ , bayonet fittings, clips, snap fittings, or the like. As shown, the cover 42
has a rim 44 that is a snap fit over peripheral edge 46 of front face 32.

Mounted to rear face 34 is an ear pad 50. The ear pad 50 may be of the “rest on
the ear” style (as shown) or may be of the type than encompasses the ear. Ear
pad 50 may be releasably attached to rear face 34 by a mount 52. The mount 52
may be in a form of a short hollow cylinder to which ear pad 50 is attached.
Mounted in and/or to rear face 34 and substantially co-axial with ear pad 50 as well
as mount 52 is a headphone driver 54. Audio as reproduced by headphone driver
54 can pass through mount 52 and ear pad 50 and be heard by a user. Headphone
driver 54 may be mounted in or o the enclosure 30 so that the enclosed volume of
enclosure 30 provides an improved acoustic response, for example in fower
frequencies.



To protect the driver 40, a renovable cover 42 is
provided to cover at |least that part of front face 32

WO pooshicabo t he driver 40 is |located. The cover HECI/AG3006@00090
renmovabl y attached using any &known, suitable retainer
such as, for exanple, Velcro(tn) , bayonet fittings,
clips, snap fittings, or the like. As shown, the cover
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as noun I'S a headphone driver 54. Audio as
reproduced by headphone driver 54 can pass through
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reproductlog0 retai ner 56. As shown

HagRrpydes raf’ﬁ?ie%‘on i]’TﬁP'é"d fboﬁbﬁ?'ﬁ g'é‘éer pl enent ary
tongues 58 and grooves 60 engaging in the manner of a

Snagwrl%uréh'tﬁé Pé&{ZIShébdta@'ascaV@Kaﬁcﬂﬁ two ends 36 can

ought together and the tongues 58 engaged in
grooves 60 for the two audi o reproduci ng nodul es 14,
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ot hé$ will switch aytomaticalt bween hradefinde snqde And gReakepode. The
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con uratlo ch, it r
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12 peptosiuetion alodwfaqut bejwegt e heasiohengtang Kesakercopfigurations.
reprodu0|ng nodul es 14, 16 can be placed on a surface

52y ai o B e B e F e
4, tivh cﬁhqnp:orrtaybﬂ viegicallyemt laterally srced apestn | desired, a divider or
baffle 82 [Figure 6(a)] may be provided between the drivers 40, 54 to improve the
acoustic response, and/or to separate or isolate drivers 40, 54 into separate
compartments by dividing the enclosure into two sub-enclosures — one for the first

driver 40 and one for the headphone driver 54. The baffle or divider 82 may be
perforated if desired.

The audio reproduction modules 14, 16 are joined by a cable 76 (Figure 7) located

within headband support 12 in the usual manner. The audio reproduction device

10 receives the audio from an external source, or from an inbuilt MP3, FM radio or
like player. If from an external source, it may be by:-

(i) a direct connection using relevant connections such as, for example,

an USB connection, IEEE 1394 connection, or using RCA or like

connections;



Ei ther or both of the ends 36 may have a detector 64
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pr otiecktbut fioro mepliffer 75 enagibd ilimited to protect the hearing of a user. Also,
with driver 54 is use as headphones the loudspeaker drivers 40 may be disabled to
prevent audio from being reproduced by drivers 40. When in the speaker mode and
thus loudspeaker drivers 40 are operative, the headphone drivers 54 may be
disabled. Alternatively, when in the speaker mode, the headphone drivers 54 may
remain enabled to provide an improved acoustic response from the audio

reproduction module 14, 16.

The loudspeaker driver 40 and the headphone driver 54 may be the same but, as
their functions are different, they typically have different audio reproduction
characteristics. It is normal for the loudspeaker driver 40 to be physically larger, to
have a larger power rating, and a relatively wider frequency response than the
headphone driver 54. However, the loudspeaker driver 40 may be small physically,
and have a frequency response that is better in the higher frequencies than the
headphone driver, but may have a lesser frequency response in the lower
frequencies. In this way the headphone driver 54 may be also used when in the



reproduction nodul es 14, 16. Included is an antenna 70
for receiving the audio wirelessly and a decoder 7 1

wo oroedenodi ng the received audio if in an encoPErSG2006/000090
format such as, for exanple,- NPB A processor 72
controls controls the overal I8 functionality. A
spatializer 73 or other audi o processor nay be used to
enhance the user experience. A clipper 74 may be used
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t hel'hereVYsealso shown a multimode audio reproduction device that is able to be used
in two modes, namely a first mode in which it is usable as a headset and a second
mode in which it is usable as a loudspeaker.

Figure 15 shows the audio reproduction module 16 in use in a first mode as a
headset. The module 16 is detachable from the head band 12 of the audio
reproduction device described in the first embodiment. The module 16 may be
independently powered when it is used as a headset. For example, a battery 1 may
be incorporated into the module 16 to power the module 16 or it may be powered
by a solar cell. The module 16 may have a ear latch (not shown) for hooking onto a
ear of the user. Having modules 16 and 14 with ear latches may enable the first
embodiment of the audio reproduction device to be used as a neckphone, where
the head band 12 rests towards a rear portion of a user's head. The head band 12
may contain a power source that charges the power source of the module 16
(and/or module 14) when the module 16 (and/or module 14) is connected to the



frequencies. In this way the headphone driver 54 may
be al so used when in thespeaker node so that the
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with a better | ower frequency response. The reflection
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The module 16 may independently have appropriate audio processing circuitry as
illustrated in Figure 7 as per the first embodiment of the present invention. The
module 16 may include an antenna 70 for receiving the audio wirelessly and a
decoder 71 for decoding the received audio if in an encoded format such as, for
example, MP3. A processor 72 controls the overall functionality. A spatializer 73 or
other audio processor may be used to enhance the user experience. A clipper 74
may be used to prevent overload of the audio driver. The second embodiment of
the present invention may also have a microphone for the user 98 to speak into for
transmission of audio signals such as speech back to the external source. The
audio signals may be recorded at the external source or it may be transmitted as
per usage as a mobile phone headset. The microphone 10 may be a boom that is
integrated with module 16.



be incorporated into the nodule 16 to power the nodul e

16 or it nmay be powered by a solar cell. The nodule 16
woreyehaie a ear | atch (not shown) for hooki ng BEIL/SGZ06/000090

ear of the user. Having noduljgs 16 and 14 with ear

| at ches may enable the first enbodi nent of the audio

reproduction device to be used as a neckphone, where
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connector 3 and a second connector 5 on the head band
12 connects to the first receptor 2 and a second
receptor 4 respectively. The connectors 3, 5 may be
connectors that secure the head band 12 to the nodul es
16 and 14 using click-lock pins 9 (as shown in Figure
18) that fit into receptors 2, 4. The nodule 16 may
receive audi o froman external source, or from an
in-built nedia file source, FMradio, nobile tel ephone
or the like. If froman external source, it may be

by:- 1. a direct connection using rel evant connections
such as, for exanple, an USB connection, |EEE 1394
connection, or using RCA or |like connections; 2. a
cabl e connection using a suitable connector at a
renote end, such as a conventional or m ni headphone

pl ug. The cabl e connection may be permanently
connected to the nodule 16 or may be renovabl e by use
of an appropriate connector; or 3. wirelessly using,
for exanple, Bluetooth, W-Fi, infrared or nagnetic



i nduction. If Bluetooth it may be the A2DP profile for
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4. The audio reproduction device of claim 3, wherein the loudspeaker audio drivers
of the first and second audio modules are positioned to project sound in the same
general direction when the first and second audio modules are in the second
configuration.

5. The audio reproduction device of claim 2, wherein the loudspeaker audio drivers
of the first and second audio modules are positioned to project sound in the same
general direction when the first and second audio modules are in the second

configuration.

6. The audio reproduction device of claim 2, further comprising a switch to disable
the loudspeaker audio drivers when the audio reproduction device is in the first



anot her between a first configuration in which they
are positioned to be used as headphones and a second
wa@eovbilgunati on in which they are positioned t oPOESGH®6000090
as | oudspeakers. 2. The audi o,4eproducti on devi ce of
claim1l1l, wherein the first and second audi o driver
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| oudspeaker audio driver, the headphone audio drivers
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12. The audio reproduction device is claimed in claim 2, wherein the support
structure serves as a headband for the first and second audio driver modules when
in the first configuration.

13. The audio reproduction device as claimed in claim 2, wherein the first
audio driver module and the second audio driver module each comprises an
enclosure; each enclosure comprising a front face and a rear face; the loudspeaker
audio drivers being mounted in the front faces, and the headphone audio drivers
being mounted in the rear faces.

14. The audio reproduction device as claimed in claim 2, wherein the
loudspeaker audio drivers are operative when the first and second audio driver
modules are in the second configuration but are not operative when the first and



9. The audi o reproduction device of claim1 further

conprising circuitry for wireless reception of audio.
wdaoe/Tiaoaudi o reproduction device of clai m9, Paie6HI06/000090

the circuitry includes a proagssor for deconpressing

conpressed audi o data. 11. The audi o reproduction

device of claim®6, wherein the switch operates
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13 whdigerationat | east one of the encl osures further
conprises a detector for detecting whet her the first
and second audi o driv

in t ' t \
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comprises at least one selected from the group consisting of: a tongue and a
complementary groove, and a pin and a complementary hole.

19. The audio reproduction device as claimed in claim 13, wherein the support
structure is pivotally connected to the enclosure of both the first and second audio

} driver modules.

20. The audio reproduction device as claimed in claim 13 further comprising an
ear pad mounted to the rear face and being co-axial with the headphone audio

driver.

21. The audio reproduction device as claimed in claim 13 further comprising at
least one internal baffle within each enclosure located between the headphone
audio driver and the loudspeaker audio driver.

22. The audio reproduction device as claimed in claim 21, wherein the at least

one baffle divides each enclosure into two sub-enclosures; a first sub-enclosure



17. The audi o reproduction device as clainmed in claim

13, wherein each encl osure further conprises an end,
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retaining the end of the firgt audio driver nodul e

with the end of the second audi o driver nodul e when

the first and second audi o driver nodules are in the
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26. An audio reproduction device, comprising:

a portable audio driver module usable as a headset independently; and

a support structure that allows for the placement and engagement of the
portable audio driver module.

27. The audio reproduction device of claim 26, wherein the portable audio
driver module and the support structure are electrically and functionally connected
subsequent to the engagement of the driver module with the support structure.

28. The audio reproduction device of claim 26, wherein the portable audio
driver module is powered by a source selected from the group comprising: a
battery pack, AC power supply or an onboard power source.

29. The audio reproduction device of claim 27, wherein the support structure
charges a power source in the portable audio driver module.



an anplifier, the anplifier being for responding to an
input to automatically limt an output of the

wanpbiliiiey when the device is in the first PCT/SG2006/000090
configuration. 24. The audi d5reproduction device as
clainmed in claim23, wherein each of the first and
second audi o driver nodul es conprises an enclosure,
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27!m¢ OB®tdi o reproducti on device of claim 26, wherein
the portabl e audio driver nodul e and the support
structure are electrically and functionally connected
subsequent to the engagenent of the driver nodule with
t he support structure. 28. The audi o reproduction
devi ce of claim 26, wherein the portable audio driver
nodul e is powered by a source selected fromthe group
conprising: a battery pack, AC power supply or an
onboard power source. 29. The audi o reproduction
device of claim 27, wherein the support structure
charges a power source in the portable audio driver
nodul e. 30. The audi o reproducti on device of claim 26,
wherein the portabl e audio driver nodul e conprises
circuitry for wireless reception of audio. 31. The
audi o reproduction device of claim 26, wherein the
portabl e audio driver nodule conprises circuitry for
reception of audio by a direct connection. 32. The
audi o reproduction device of claim 26, wherein the
headset includes a m crophone.



