PERSONAL AUDI O EQUI PMENT This invention relates to personal audio

equi pnent, and in particular to personal audi o equi pnment of the type in

whi ch a usenoremrssa headset or earphones in order to heamr/Geroavde9out put .
Al t hough suitable for use in listening to nusic or other recorded audio
signals, the equipnment may be used in gther applications, for exanple as
part of a hands-free kit or device to-allow the use of a nobile tel ephone
device . in a hands-free node. A w de range of personal audi o devices of
this general type are knownp ﬁom@mm ERFUIPMENT St ereo devi ces whereby a
user can listen to pre-recor musi ¢ through earphones are well known, the
audi o signal's being stored upon, for exanple, a cassette or CD, or
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where the Gevice: has separ at e speakers eac the users ears, but the
out puts ofmedee separate speakers are identical, then is it necessary to
have a wired connection to each of the speakers. For exanple, separate

cabl es may pass from an audi o nodul e of the device to each of the speakers.
However, & wislegengsokpersenahhudio daviaes pithistdeparah typatsire kpewe EoF eamRlIte audi o
modul e to e
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audi o nodule Ts t he 'housi ngs, IS necessary to prOV|de
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pl aces design constraints upon si'gn of the spectacles, and it is
desi r abl e bubtheeautiuids of tHeesaparate speakesparst identicak | then is it necessary to have a

wired connection to each of the speakers. For example, separate cables may pass
from an audio module of the device to each of the speakers. However, arrangements
are also known in which a cable passes from the audio module to one of the speakers,
or a housing associated therewith, and another cable passes from that speaker or
associated housing to the other speaker or an associated housing. Clearly, having
cables passing in this manner can be inconvenient, and it is desirable to provide a

device in which the number of cables are reduced.

Personal audio devices which take the form of modules or housings designed to be
mounted upon or formed integrally with a spectacles frame are known. With such
devices, where the audio module is provided in one of the housings, it is necessary to
provide a wired connection between the housings to allow the speaker associated with
the other of the housings to receive an output signal. For example, it is known to
mount cables or the like within the spectacles frame to conduct the output signals
between the housings. The provision of cables or other wired connections between the



According to a first aspect of the invention there is provided a personal
audi o device conprising a first speaker housing having a speaker associ ated
t her ewi t woant/@a7s8cond speaker housi ng havi ng a speakerpPcags2oioatoerso
therewith, wherein the first and second speaker housings are provided with
wi rel ess comuni cation nmeans whereby an audi o signal can be transmtted
fromthe first speaker housing to the second speaker housing for output by

the speakep, a3 Q%Qéeeddag@] cbnﬁraﬁﬁgmwnstﬂeaé&ﬁgnhep%@e e&Q&lé‘@nérﬁmt' i, the

first and seco d speaker housings are each provid h separate, internal
power supslesicable fm'ene»vampleesemthﬁﬁew@ﬁrmntﬁ rechar geabl e batteries. The

wi rel ess conmuni cati on neans nmay conprise a | ow power m crowave
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may be adap ermt t preferably rel easably, upon a
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Wi rel ess mruni cat1 ons I|n t the transm ssion of signals from
t he secondossiegker housing to the f| rst speaker housing. In such an
arrangenent, the second speaker housing may contain a second audio signal
generation nodule, for exanple, with different functionality. For exanple,
one housi ﬁ@nmentlryctmeﬁustaar@ sac0ngh SPeaket hpusingsrare/sachs provided atitheseppeatabl e t o
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hands- free €re such two-way transmssion IS

The wireless communication means may comprise a low power microwave
communications link. Alternatively, a low powered FM transmission or induction based
arrangements may be used. A Bluetooth type transmission arrangement is currently

envisaged.

- The first and second speaker housings may be adapted to permit them to be mounted,

preferably releasably, upon a spectacles frame, in use.

The first speaker housing conveniently incorporates an audio signal generation
module, operable to output a signal to the speaker associated therewith, and a signal
to the speaker associated with the second speaker housing via the wireless
communication means. Preferably, the audio output achieved thereby is a stereo

output.

The wireless communications link may permit the transmission of signals from the
second speaker housing to the first speaker housing. In such an arrangement, the
second speaker housing may contain a second audio signal generation module, for
example, with different functionality. For example, one housing may incorporate an
mp3 type player whilst the other is able to communicate with a mobile telephone device ‘
to permit the provision of a hands-free function. Where such two-way transmission is



provi ded, different transm ssion frequencies or other suitable techniques
may be used to avoid interference therebetween. Alternatively, a renote
si gnal gewenrati@ms7sodul e may be provi ded from whi ch audipoTsBR08I®B2230 €
transmtted to the first speaker housing. In such an arrangenent, a wred
link may be provided between the signak generation nmodule and the first
speaker housi ng. However, preferably, a wireless link, for exanple a

m crowave o “hﬁéiehg{ﬂgnér?ﬁg%noﬁg@n@ie%?%mef;' sl té&\mqt}% Eh%?q)e Jhe renote

si gnal geﬁera 1"bn no 1se, for exanple, a nob el ephone

devi ce, atoadidintarfecenobdyarebatwedn.as an mp3 file player, or the like. It

w Il be appreciated that such an arrangenent is advantageous in that there
is no need to provide a wired connection between the speaker housings, thus
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bet ween the audi o nodul e and the first and second speaker housings. Many of
the features set out above are equally applicable to such an arrangenent.
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to the acgalPy ypirg\gdedraaWirggsconicht}Mﬂi BQt'weerér the speaker housings, thus design
constraints, and the inconvenience of having cables running to the speaker housings,

is removed.

If desired, particularly where an FM radio link is used to provide the yvireless
communications means and the housings are attachable to a spectacles frame, the
temples of the spectacles frame conveniently each incorporate or form an antenna,
mounting of the housings to the spectacles frame connecting the circuits of the housing

to the antenna.

The invention also relates to'a personal audio device comprising a first speaker
housing having a speaker associated therewith, a second speaker housing having a
speaker associated therewith, an audio module, and wireless communication means
providing wireless communications links between the audio. module and the first and
second speaker housings. Many of the features set out above are equally applicable to

such an arrangement.

The invention will further be described, by way of example, with reference to the

!

accompanying drawings, in which:

Figure 1 is a perspective view illustrating a personal audio device in accordance with

one embodiment of the invention:



Figure 2 is a diagramillustrating the operation of the device of Figure 1;

Figure 3 is aviewsimlar to Figure 2 illustrating an alternative
arrangenewnp;2oam@d7¥8gure 4 illustrates an alternative enpodigentoooRsberring
firstly to Figures 1 and 2, there is illustrated a personal audi o device

conprising a first speaker housing 10 having a speaker 12 associ ated
therewi th. The first speaker housing 10 is adapted to be real easably
nmount ed u - : : I : vice further
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therewi th, the second speaker housing 18 being adapted to be releasably
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parti cul ar importance to this invention and will not be described in detail

her ei n, § % nmraieg%ﬁq a%e%ﬂvégrhh&ﬂﬂehtn the art would be aware of many

SU|tabIe te nlques or securin e speaker housings 10, 18 to the frame
16. Once fitted to the spectacles frame 16, it will be appreciated that
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connect i on t her bein y berng arranged to power
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28 may talf@selaenrig)ﬂﬁmspéal@nhammhgs e d8 to helframel ®yer, for exarrpl e an np3 file
pl ayer, and appropriate control nmeans to permt control over the operation

t hereof. The control neans permts control over, for exanple, track
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the speakers.

Each speaker housing 10, 18 contains an internal rechargeable battery 24, for example
rechargeable by locating the housing within a suitable docking station or by making a
wired connection thereto when not Being worn, the battery being arranged to power
internal circuits 26 provided in the housings 10, 18. The circuits 26 of the first speaker
housing 10 include a signal generating and control circuit 28 whereby an audio signal is
generated. For example, the circuit 28 may take the form of an audio media file player,
for example an mp3 file player, and appropriate control means to permit control over
the operation thereof. The control means permits control over, for example, track

selection, playback volume, etc. The output of the circuit 28 is supplied to the speaker



The wirel ess communi cations |ink established by the circuits 30, 32 may
take a range of fornms, for exanple it nay conprise a mcrowave, for exanple
Bl uet oot hwotzoamsmi7ssi on or an FM radi o transm ssion. | npeirtdeoio@ssy as the
signal need only be transmtted over a short distance, requiring

transm ssion froma housing close to ong of the users ears to housing

| ocated close to the other of the users ears, it will be appreciated that
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wher eby the audio signal is received by t first speaker housing 10 and is
suppl i ed ﬂr&e"@ﬁ@tl@pe‘mwmzhgﬁdn@ba'ﬁﬁ@eéi'rp@fnﬁtﬁn% wisire spethensrgrtiosrs net t he
second sp ghousing 18. O course, arrangenments are also possible in

whi ch, during sonme operating nodes, an internal audi o signal generation
circuit is used, and in other operating nodes, a renote audi o signal
generat i of mdBEeabﬁeHﬁﬁg thlat tﬂ@sbér%’naltélfdl&'cfe‘iféét&éﬂbe@%e?@b{bé?&e is
configured in such a manner as to permt two-way conmuni cation between the
housi ngs #@vaniageoun ins thak aser toantjedrepAnections edspidahleiveen Kisuweakeris my
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an increase in the overall functionality of the device in a relativel y
si mpl e anghg QnNaI & rarh® hBly RMYEsRIPRE @PEAR), ForlexaMPlcd e BRY cHiBurl WHsded t o
ensure that the signals do not interfere wWwth one another to an
unaccept af§rr &xasplento, serve as sunglasses, and/or may carry prescription lenses if desired.

The lenses could, in some circumstances, be removable or replaceable to allow the

user to alter the appearance of the spectacles, if desired. For example, the user may

be able to substitute the lenses to change the lens colour or to switch between a full

face spectacles design and a half-face spectacles design.



Figure 3 illustrates, diagrammatically, a nodification in which, rather
than transmt signals between the speaker housings 10, 18, signals are
transm t two 28epwragel y froma renote audi o generati on mpdwiaB28t/t0e239
receiving circuits 36 provided in each speaker housing 10, 18. Again, in
such an arrangenment, the provision of gables between the speaker housings
is avoi ded,. and so the inconveni ence and design constraints associ ated
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w thin each housing 44 are connectable to the respective antenna
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housi ngs %nlgﬁﬂysstbe, t8thd &bhd ﬁb‘@aképﬁdﬂsm@tw' east in part, squeezing of the
housings 44 allow ng the said features'to be fitted into or renmoved from

t he respective openings 46. One of the openings 46 provides access to the
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the housing 44 introduced into that opening rovi des el ectrical contact
with the aﬂeeﬁhaumcz s'gmﬂegen@@@pmg!scum éaﬁﬂ én%@ Iheronenaiing raedess fyPEO ni | ar

to that shpwp di Ky, o?wmé‘&)&ib’r"!%ed.'t is currently envisaged that they may
be adapted to é te% riﬂh use ehind and beneath the users ear, a forwardly

ext endi ng prolectlon 48 supporting a speaker 50 in or adjacent the users

ear canal ,f ddiirH§ahe l:l'?cu'ftQ%b @Q‘m@f/ b8 RO indubiPWekarkRf hs tserRit tvBSvdyousi ng

44 may be rotatable t l'ow the projection 48 to extend rearwardly.” Wth
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fromthe s\’b‘écﬁ'@?@éuﬂm@h@w o thet Qs firskepepkenkousing dOgiglawiopeErtiopiith a wi de
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descri bed herei nbefore without departing fromthe scope of e i nvention.
speakers, the transmission of the signal to the speaker 12 being via the wireless
communications link. Such an arrangement may permit an increase in the overall
functionality of the device in a relatively simple and convenient form. Any appropriate
technique may be provided to ensure that the signals do not interfere with one another

to an unacceptable extent.

Figure 3 illustrates, diagrammatically, a modification in which, rather than transmit
signals between the speaker housings 10, 18, signals are.transmitted separately from a
remote audio generation module 34 to receiving circuits 36 provided in each speaker
housing 10, 18. Again, in such an arrangement, the provision of cables between the
speaker housings is avoided, and so the inconvenience and design constraints

associated there with are avoided.

Figure 4 illustrates an arrangement the operation of which is very similar to that
described hereinbefore, and so only the significant differences are described herein. In

the arrangement of Figure 4, an FM radio transmission is used to provide the wireless



8 CLAIMS: 1. A personal audio device conprising a first speaker housing
havi ng a speaker associated therewith, and a second speaker housi ng havi ng
a speakerw@z8udicai’ed t herewith, wherein the first and s@€CHEB2OPYENRIP

housi ngs are provided with w rel ess comunicati on means whereby an audio
signal can be transmtted fromthe firgt speaker housing to the second
speaker housing for output by the speaker associated with the second

speaker h%ﬂn%ca%onﬁliﬂ@Bé%eﬁQﬁ@hdbsﬂnﬁgst. oRGhai thah, incdnssretenart méerhalrEM and
second speaker housings are each provided with segfarate, inttergalC gﬂmr
suppl i es. aBtennadeash:tempie P O e sBeTRaeHirame rBYeITeNtY iRForRraFs S &ler
suppl i es cpmENhhS82 I eahaiafalire JPalor elebdiSe drcuifs ABIInC @adlt dwileingg44 carany of

the preceding clalnms, wherein the wireless co ni.catj on neans rises a
| ow power oeNReAARE & @aﬁﬁﬁfﬁ?@yﬁi%ﬁ%nnai‘iéwﬁeﬂ ?WHHE%"E@ %Eﬁr%‘?%edtc@n@ﬁy of
Qaims 1 tt%né’les WRETIRItNe biitSnglinicRh ARSrACETHAkHASIE @D iTPRVRIeH Svilhma sériesfar m of a
| ow powered FM transm ssion. 6. A device acc rd'ént%,to ‘Q% of thtedp}r ecedi ng
clai ms, wepeeings t48ewith rwhichy fRpteres RavidgR AKEIN HEULPHYYSa 1800893 per mit
them to be BRstalad MiPanitalfRReLRAhE Bolidifg¥Ri4 tohdiRenples 40. For example, the

housings 44 may be of resilient form, at least in pari, squeezing of the housings 44

allowing the said features to be fitted into or removed from the respective openings 46.

One of the openings 46 provides access to the antenna 42, and a pin (for example of

spring loaded form) provided within the housing 44 introduced into that opening 46

provides electrical contact with the antenna 42.

The housings 44 could be of a shape and style similar to that shown in Figure 1.
However, it is currently envisaged that they may be adapted to extend, in use, behind
and beneath the users ear, a forwardly extending projection 48 supporting a speaker
50 in or adjacent the users ear canal, in use. In such an arrangement, a lower part 44a
of the housing 44 may be rotatable to allow the projection 48 to extend rearwardly.
With many users, such movement will allow the projection 48 and speaker 50 to be
hidden, for example by the users hair, and so allows the device to be positioned
discretely when not in use, without requiring it to be removed from the spectacles frame

if so desired.

"It will be appreciated that a wide range of modifications and alterations may be made to
the arrangement described hereinbefore without departing from the scope of the

invention.



7. A device according to Caim®6, wherein the speaker housings are

rel easably nounted to the spectacles frane. 8. A device according to any
of the prwoedimg7eBai ns, wherein the first speaker housipog/GBomVgOI3Aat €S an
audi o signal - generation nodul e, operable to output a signal to the speaker
associ ated therewith, and a signal to the speaker associated with the
second speaker housing via the wireless comuni cation neans. 9. A device
according to Claim8, wherein the audio output is a stereo output. 9 10.
A device agcQwd:ng to any of the preceding clains, wherein a renote signal
generation nodule is provided fromwhich audio signals are transmtted to
the first speaker housing. 11. A device according to any of the preceding

clai ms, whereim 8arsbMI" Ioodé\)ld%kcdﬁpr%ﬁﬁda ikt RpOMeH holibiRg Malifly &5 Speaker

comuni cati ons neans and the housings are attachable to a spectacles, frane,
the tenpl @smlateﬁéh@rsy&*ﬂ a@kd $acene spaakeri hpusingobaninhg sneaker APsRyaied

ant enna, i{ltﬁ'%ﬁéreﬁhﬁe HPY A SsecbAd TsBé‘ak%P@\%hﬁﬁé@%ré pRVRIcE AifteRirélBgs t he
circuits of e housing to the antenna. devi ce according to C aim

11, wher emrr@wmaﬂl@m@amswb@r@w i kﬁ'@ﬁ?é rﬁaﬁgee itrngmitkadc fromr tieetdt ons
provi ded %eﬁéerfh%ﬁ@iﬁg % 8k WcbRd 5peaKBPHSLdIRY fRrBultit bl k& dpddkep Q%Uc%téd"e

housing to't
with the second speaker housing.

2. A device according to Claim 1, wherein the first and second speaker housings

are each provided with separate, internal power supplies.

3. ‘A device according to Claim 2, wherein the internal power supplies comprise

rechargeable batteries.

4. A device according to any of the preceding claims, wherein the wireless

communication means comprises a low power microwave communications link.

5. A device according to any of Claims 1 to 3, wherein the wireless communication

means is in the form of a low powered FM transmission.

6. A device according to any of the preceding claims, wherein the first and second
speaker housings are adapted to permit them to be mounted upon a spectacles frame,

in use.

7. A device according to Claim 6, wherein the speaker housings are releasably

mounted to the spectacles frame.

8. A device according to any of the preceding claims, wherein the first speaker
housing incorporates an audio signal generation module, operable to output a signal to
the speaker associated therewith, and a signal to the speaker associated with the

second speaker housing via the wireless communication means.

9. A device according to Claim 8 wherein the audio output is a stereo output.



13. A device according to Caim 12, wherein one of the projections is used
to provide an electrical connection between the circuits of the housing and
t he ant erwe.2011l067578 devi ce according to C ai m 13 wherei ectrlea20proopset i on
conprises a resilient pin. 15. A device according to any of the preceding
clains, wherein the housing is adaptedg o extend behind the users ear, at

| east in part, in use. 16. A device according to any of the preceding

cl ai s, € M WBGich Aesbrimg! tBAyIGSthe d@légﬁ\ekﬁaiﬂéf tvherl%kd Q‘éifei%té Bgnaipeaker

to me noved to an unobtrusiVve position. personal audi o device

conpri si nggenefatips tmegiie ise Proligad i fragn maNahnapdip sigaalr @re dwosmitiedde thadiewi th, a
second sp 3&%@@U§h&g havi ng a speaker associated therewith, an audio
nodul e, and W rel ess” comuni cati on neans providing w rel ess comruni cati ons
| i nks between the audi o nodule and the first and second speaker housi ngs.

11. A device according to any of the preceding claims, wherein an FM radio link is
. used to provide the wireless communications means and the housings are attachable
to a spectacles frame, the temples of the spectacles frame each incorporating or
forming an antenna, mounting of the housings to the spectacles frame connecting the

circuits of the housing to the antenna.

12. A device according to Claim 11, wherein each temple is provided with openings
into which projections provided on or associated with the housing can be fitted to

secure the housing to the temple.

13. A device according to Claim 12, wherein one of the projections is used to
provide an electrical connection between the circuits of the housing and the antenna.

14. A device according to Claim 13 wherein that projection comprises a resilient

pin.

15. A device according to any of the preceding claims, wherein the housing is

adapted to extend behind the users ear, at least in part, in use.

16. A device according to any of the preceding claims, wherein the housing
includes a moveable part, allowing the speaker to me moved to an unobtrusive

position.

17. A personal audio device comprising a first speaker housing having a speaker
associated therewith, a second speaker housing having a speaker associated
therewith, an audio module, and wireless communication means providing wireless
communications links between the audio module and the first and second speaker

housings.



