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A DOCK W THOUT A POAER SOURCE FOR DI G TAL DEVI CES
FI ELD OF | NVENTI ON 5This invention relates to a dock
for digital devices, specifically but not exclusively

w088l pl ayer dock without a power sour cecirftaked7Hoo409
able to anplify sounds of connected digital devices.

BABGRRNPITHIOUT A POWER SOTRCEFORDRGITAL DEVICES

devi ces becom ng increasingly conpact. Demand for

t hese CO@ act devices is very high as is the demand
FELDOESNYENEON or such devices. A popul ar accessory
used with such conpact devices is a set of speakers.
However, the size of the set of speakers:is 15 usually
Tieideinveniien celapectioi a dederfor digitt ctevides, sgnssificalie eoudf not

S5O0 3518 gl b ST ST S BB i it

AMpEy sPUANEBF Sodrutets digithl dewewst ed box syst em desi gn.
As such, closed box-small volunme designs are often
used for such speakers. 20In the field of acoustics
BABKSROUND it is widely acknow edged that a | ow
cutoff frequency of a | oudspeaker systemis affected
by encl osure volunme of the | oudspeaker system This is

£ BL N IPIPESSE LBHEBI Yighd] Sdvitles OVl dahiRG WAk 8ingly compact.
Demand for these compact devices is very high as is the demand for
accessories for such devices. A popular accessory used with such compact
devices is a set of speakers. However, the size of the set of speakers is
usuatly made to be compact in order to match the appearance of the portabie
digital devices. Unfortunately, the compactness of such speakers limits box
volume and thus, prevents the use of a vented box system design. As such,

closed box-small volume designs are often used for such speakers.
In the field of acoustics engineering, it is widely acknowledged that a low

cutoff frequency of a loudspeaker system is affected by enclosure volume of

the loudspeaker system. This is clearly demonstrated by the following

|4
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where f, = resonance frequency of enclosure, f, = driver resonance

equation:

frequency, ¥, = equivalent volume and ¥, = enclosure volume. Thus, it can

be seen that the larger the enclosure volume, the lower the resonance

frequency of enclosure (cutoff frequency).

Based on the aforementioned equation, it can be seen that the closed box-

small volume designs would have inadequate low frequency reproduction.



10

15

20

25

30

25 where f = resonance frequency of enclosure, f; =
driver resonance frequency, VAS = equival ent vol une
and VB = encl osure volune. Thus, it can be seen that

wdsokdsger the encl osure volune, the | ower thericn2007/000409
resonance frequency of enclosure (cutoff frequency).

30 Based on the aforenentioned equation, it can be
Seswnof thet aforementinned sneakes sustemsctainet bave dmeir worol gbwer

'f I
UYL e Pl R G b oL el R e hower
smwkewomlebl rss Lol vorgéémddwdrmmmo&eommehecpmnmbteﬁd[gutal

artabl e evi ce ower. s rivers

Bipee Sigbiriniily JeaPiva e shiiafoh 26 1RE8 B, Py PENSpig, gl
deggece, significantly reducing a duration of usage for
the portable digital 5device. SUMVARY There is

provi ded a dock without a power source for a portable
stUnsagly device 10 with at | east one integrated speaker

driver. The dock may include a platformfor placenent
of the portable digital device; a protru3| on | ocat ed

il Bl BRSNS gl 56, REIDR A oo
withcit lémrt oae‘@rlamraibdaapeakeodmwtr Trbasiocb maah iiciudena ap!atform
e e RASbE, ot Byt Pt SRl e
platferrpaot abheedtiogi @faihedmﬂta(tﬁae widital deeicetwitiedisé doole with the
PSR P R T o SRR OF P TRt lg3t oH8 "me & casing

of tNeSSirRiRs dRRBRdRNicdltd therddck; and bt fea@ﬂowﬁﬂrdaw chamber to

portable digital device is connected to the dock
recsivee @iri Bamothe; Rertpble: disital deyjre wvitidie &t gesh Opf eprlmary

r | @
Ao PAvE & TENCE AL I DO PRy obBir, AQBgeblnyound
fraoy heaatJeast ayedntagyatedmpeaker driys ds smplified whendbe ipodeble
C [ o) f

clsta SO eor LRl & B8R Tho chRLAIdSY ity crloERE Hital
deviee aiith the dimck Ineayploe saturablei gu hcah nmmvbe mqluade‘dr iorart dydetior
fasc.‘lonegalf)%[aning of the vented port, as the hormn advantageously improves
aspects of sound such as, for example, sound divectivity, radiation efficiency

or both of the aforementioned.

It is preferable that the air from the portable digital device is from the sp‘eaker
chamber, the air being primarily excited by vibrations from the at least one
speaker driver. The vented port may affects the pitch of sound ampilified by
the dock. it is preferable that the portable digital device is a device like, for
example, a media player, a mobile phone, an electronic organizer, or any

combination of the aforementioned.

The dock may further including a first vertical wall, a second vertical wall, and
a base. The surfaces of the vertical walls and base may form a passage way
for amplification of the sound from the at least one integrated speaker driver
of the portable digital device. It is advantageous that the surfaces of the
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25 chanber, the air being primarily excited by
vibrations fromthe at | east one speaker driver. The
vented port may affects the pitch of sound anplified

Wy 2608@08eck. It is preferable that the portalleg/cnzo7000409
digital device is a device |like, for exanple, a nedia

pl ayer, a nobile phone, an el ectronic organi zer, or
vericat walls and base afe simeotf andomned tmizohrod6 tid eecktipKtyroiyhe

ST Gt i e ot 2o her My of wergtable igia
degicel cal wal l's and base may form a passage way for

anplification of the sound fromthe at |east one
i ntegrated speaker driver of the portable digital

DESCREPTION OF PRATINGEOoUs that the surfaces of the
vertical walls and base are snpboth and curved to

i nprove the sensitivity of the sound fromthe at |east
ORISR RRAof ity G MEoRRP A ol o o
prrcdiceheffacttbard 6m’=|1|hIM?N be destriyediny waytod adndintitativa dixample
R, plbeF EFRAAGrE KPS phiShP TR Blioton boin
witheb@areeck enthediceentpangingtihstraties drdwingsent i on, t he

description being 10 with reference to the
acconmpanying illustrative drawings. Figure 1 shows a

Figwetl shcvs affront MW abberdiiadid alitalaeviR Ysarwith tdhpferred
preferred eg‘oodl ment of the present invention.
epbpsingent fipapresast nysslietve vi ew of the preferred

FRgRe D sRNls PhelshBciieventor iR Pv&&fréd) emg%'gﬁﬂéﬂ o?tl?@ Bsent
~a perspective view of the prererred enbodi nent o e
ipiegdemt i nventi on when connected to the portable

FiYUIE BUhdWRVA B&rspective view of the preferred embodiment of the present
invention when connected to the portable digital device.

Figure 4 shows a cut-away view of the preferred embodiment of the present
invention when connected to the portable digital device. -

DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to Figures 1 and 4, there is provided a portable digital device 20 that
is suitabie for use with a preferred embodiment of the present invention. The
portable digital device 20 is a portable media player that may have eithe} flash
memory or a hard disk drive. While the portable digital device 20 is shown fo
have a display 22, this aspect of the portable digital device 20 is not essential
when the portable digital device 20 is used with a preferred embodiment of
the present invention. The portable digital device 20 should include at least
one speaker driver 26 incorporated within a casing 24 of the portable digital
device 20. Perforations 28 are made in the casing 24 to enable transmission
of sound from the at least one speaker driver 26.
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Figure 4 shows a cut-away view of the preferred

enbodi nent of the present invention when connected to
the portable digital device. 20 DESCRI PTI ON OF
Wwoizbdefebizly EMBODI MENTS Referring to Figures 1 whigexboo7/o00400
there is provided a portable digital device 20 that is
suitable for use with a preferred enbodi nent of the

--‘TmeeaénEaStnomtSpmkeﬁ'fwwES 2orabbe dndoted withince Sfdaker

RN TR T RO Y T

haivei 4 atnmspmamnm@a&m ‘Ima basiag @whé@laﬂyo;?&mg BiSthat

ect of th portabl e V|ce 20 is
388 ReeSios Al fite 38 A BRI (e eRIDD: £dS aDpRient sy the
chiahibed 301§ het EfpRId)p deaRAt Tﬁé obBﬁmpf?zSﬁi% B&y@é?éa 88ing a
The portable digital  device I nclude at |eas
r@@OMﬂlé'esleJeakf@r PERVEnE runyEnted cna;ﬁfdﬁl%ﬁ depmi emering thasipagker
chnfler oriabhie g %h%ﬁ-lshgﬁ‘ﬁ'aﬁ 52fhayPBE T R 1P '?:5}/&8 the
are na |n t e casl ng enabl' e transm ssi on 0
0@@0W@1$}0n1the at | east one speaker driver 26. The at
| east one speaker driver 26 may be enclosed within a
speaker chanber 30 of the portable digital device 20.
HE:dtdmld; be alotad et ther p@ﬁah‘myilditai/ée\&csmw #lss rbeaf(ﬂ'rexampie a

as an openi ng

B P 58s g8 SHOSHATG nEWAIRI 0 13D FHEDERI oo the
afdrermldntibred@pparent that the 5 chanber 30 is not
conpl etely seal ed. The opening 32 may be seal ed using
a renovable plug to prevent unwanted particles from

FUIL G NE H eSPeih'é?é i< BREWS 2 Bbrsp &%ﬁJeaﬁbﬂrb&fea ¥ock 40,for a

snap- Shut baffles nmay be used to cover t eni ng

ppgaple @ﬁ@ﬂ]ldﬁ%@ wih el leasitonenivtematedbsreakey |dﬂaer cﬁmree 3
oA AP aiBrerd UeviX G REHocR 46% rCinRXNFith portable digital

el 'ectronic organizer, or any I nation o
deviseeP®nTheedk 4B fdoesi maf hwdinagundeaenddmm)vmr sturom as

oRBTIEREGHR TS 30, F gt BPRLBRA S o

4Qrfb|v placemegtiviethe hatathlel dgltavdelide 20.eTHe plaﬁbﬁn@@ B¢ either

SRR ET BT o 5oBBh AR Bk gt e ve

d@ggh@@ taSrd@@m@ysuppoﬁoany qitiiabRA dtgﬁapre@wee THi®e dA8Y be a
The dock 40 includes a platform 42 for placenment

Peqfﬂta@ (#6r lospted & gth@apiatf@@n 2. obhe wnfefrwaﬂffdﬂ fnay beayor
cBhAdl&ion of the portable digital device 20 with the dock 40. The protrusion

44 may allow the portable digital device 20 to be securable with the dock 40
such that vibration of the dock 40 due to the portable digital device 20 is
minimised. The portable digital device 20 may be frictionally secured using a
precise fit between the protrusion 44 and, rim of the opening 32 of the 6asing
24. The precise fit between the protrusion 44 and the rim of the opening 32 of
the casing 24 may be air-tight and prevent air from escaping from gaps
between the protrusion 44 and the rim of the opening 32. Either the protrusion
44 or the rim of the opening 32 may be lined with a compliant material like
fabric or rubber to ensure the precise fit between the protrusion 44 and the rim
of the opening 32 of the casing 24. A compliant material with a high coefficient
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20 be designed to receive/support a specific portable
digital device or be designed to receive/support any
portable digital device. There nay be a protrusion 44

wosakasksad the platform 42. The protrusi on 44cHRW2608/600409
for connection of the portable digital device 20 wth
the dock 40. The protrusion 44 may all ow the portable
ai ifgétioml likeeubber aleotaidbien allowing Hicepoitalie wigital dekicd 20216 be

of the dock 40 due to the portable
ﬂﬁbi\ ‘%Blé\ﬁégé&%&?s m ni m sed. The portable digital

deV|ce 20 may be frlctionally secur ed using a precise
he openin

e R HE R 5 Vool o2 e i hsegBS8 B
WHlo4 5 w:dpnaxﬂé |ﬁ%‘iﬁ1ﬁlh@aﬁd%{0§odﬂdefr@|ﬂ&ﬁl Ieast%epbf ih'éespeaker
casi e air- tlb‘g]t and prevent air

deiverss %f Wgad?ﬁr@&& digiialfiavigectl ah &g PHIAGRS erfhadeaﬁal walls
41“%3réﬁ8 9§sé B8 8RR pssige ﬁé} ﬂﬁrtpé @%uﬁﬂoshﬁébé@o%eoﬂ‘rst

rrmao openi n I ned wt

V@ﬂtﬁﬂi waHt41rmcbthea$eqon e/ertw@i W@“éh5 mabmsm@oténmr@rv%to
f

|H§{'§Q%§Zﬁfiléﬁo§%ﬂé€e§] Eelg'g éé’rén?‘f eﬁ{:@&ro%%d@c{‘%lﬁe{?\e uEfng]rQ hom.

E‘ym*ﬁ[brlya mlsglrfaceeﬁfhhel ieade 43fméyiai$o does t;mbetl'r ab&beuunzddsoThe

ot abieen PGB FnrBlgiaReo b T e ga Thred
dplehizig Mlercﬂie Sainnd\lildu\ll\aﬁlo Ifﬁhbl&dtns @Mﬁc%eanaedmﬂdn area would
Ertlca c ai ds

Ghee F?'&b’?ﬁ“ﬁfty qfeggé'f‘d 6’%‘%@9'}9‘5@95ﬁ%’nﬁsw%ﬁaﬁe&gl@@‘a&% 20.

the portable digital device 20 as the surfaces of the

vertical walls 41, 43 and base 43 form a Fassa ge way
Ther ProkEsiep ddamapinaiudeg st 46Her eoress af i rem) thmpr-mum; 32

iRk E%né?@ Qﬂﬁevﬁéﬁé&élhl wal device f@)ﬁt@?h@ﬂ@i% fo, amé ock 40

curved tO increase radiation area simlar to an ef
mayiriclisle atHeastiyiengrimatyoshambiey 43 ta r@ei\@ aig froor m&c@e@ker

338 of hd BYrtdlis QudhS) SRS Bo 2R D R neHigy @#HME& 30
qailtlmav ibdeabla digitat @dvice 20 passes Into the primary chamber 48 through
the opening 32 in the casing 24. The air from the speaker chamber 30 is
primarily excited by vibrations from the at least one speaker driver 26. While
the primary chamber 48 shown in Figure 4 is substantially “L.” shaped when
viewed in a cut-away view, it should be noted that the chamber 48 is not
restricted to this shape. The primary chamber 48 essentially increases the
volume of the speaker chamber 30 of the portable digital device 20. Having a
larger speaker chamber volume allows for greater flexibility in a design for a
vented system (chamber and port) which may lower low cutoff frequency. As

such, low frequency reproduction is extended to lower frequency range. -

The primary chamber 48 may also have a vented port 50 for the egress of air.
When the portable digital device 20 is connected to the dock 40, sound from
the at least one iniegrated speaker driver 26 may be amplified. The vented
port 50 affects the pitch of sound amplified by the dock 40. Varying
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opening for the sound simlar to a horn. An increase
in radiation area would enhance sensitivity of sound
bei ng generated by the portable digital device 20. 15

vmhgmghgggp3|on 44 may include a slot 46 for @%&R§§NQEMM09

air fromthe opening 32 in the casing 24 of the
rtable glgltal device 20 intqQ the dock 40. The dock
'%Fé@ﬂ% A Flragenied | RIS POJRRY wifEREIE FRAWDMY aBseund being
fbye air fromthe speaker chanber 30 of the

portable digital device 20. Air fromthe speaker

chanber 30 of the portable digital device 20 passes

A8 5P ETR b B 3 AP or

SOSTb$Mnar52yn@wnnmmMeb@pmﬁbmﬁsoom$sﬁcbm&tﬁﬁeﬁbnkmaakmnd

. 26. ile, th | hamber 48
RS AR ARG F RS e pdth afiearmaoipdned when
viewed in a cut-away view, it should be noted that the
h 4 d h h . .Th
VR lRsrec Rao bPon O GEubad | Bl e OB SasREptm oriamed
effbotiite kP ARy pr‘é@éﬁﬁﬁﬁerﬁ%nof‘: \ntﬂhﬁe Q@\Hbi&ﬁ%@d 98%6&%1 skilled in

devi ce 20. Having a | arger speaker ch
the fesiigolpgy cgreames thafemabvmaﬂgtamns ar amlﬁg:atlfaos im details of

dgﬁ?off ?%E%ﬁgﬁéﬁnﬂ sugﬁ?h#) requ@nc§E¥ Bﬁﬁg %tée%ﬁ”t

inveniésrt.ended to | ower frequency range. 30 The primary
chanber 48 may al so have a vented port 50 for the
egress of air. Wien the portable digital device 20 is
connected to the dock 40, sound fromthe at |east one
i ntegrated speaker driver 26 may be anplified. The
vented port 50 affects the pitch of sound anplified by
t he dock 40. Varyi ng di mensi ons of the vented port
50 may affect the frequency of sound being anplified.
A horn 52 may be included in an exterior facing
opening 51 of the vented port 5 50. The horn 52 may
i nprove aspects of sound such as, for exanple, sound
directivity, radiation efficiency or both of the
af orementi oned. Wil st there has been described in the
foregoi ng description preferred enbodi nents of the
present invention, it wll be understood by those
skilled in 10 the technol ogy concerned that many,
variations or nodifications in details of design or
construction may be made wi thout departing fromthe
present invention.
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wo 2008/ 093342PCT/ CN2007/ 000409 CLAI M5 1. A dock
W t hout a power source for a portable digital device
with at | east one integrated speaker driver, the dock

wombsedssg: 5a platformfor placenent of the por/iafogooodos
di gital device; a protrusion |ocated at the
platform for connection of the portable digital device
OMAIKSt he dock, the:-protrusion including a slot for
egress of air fromat |east one hole in a casing of

the portable digital device to the dock; and at | east

1one erdcmwr@heat;ﬂuetr@om@erbw@ partab!ferd]gitélm%vmrm&bh’eieast
digital 10 device, | east one primary chamber

OHQWﬁ@raée%m%@rSaV%fF d@%ﬂ%'!;jﬁ'@gs of air,
wher g P@mmrbr&mﬁehﬁoﬁhelmbw ithneRatieat ed speaker

drive s anplified when the portable d|g|tal devi ce
i s comnetosion tosataseatdae platfosn fameonmeskion Of thegpofiaple diglta'

dé’o%g%me{hg dGAN RS kAR, ?{eﬁ%d&gﬁ%@eﬁgocgf%g' ofdeﬂwrsﬁ. at

I's Sécura claimi1
!em;de peé hotehia aacasuﬁg ofthehyeriabla dipital dgivipiertalthe goriseands

k h ' -
exci b IFast CORoTI AT G Phsn BoreRilven i bl ithg Hortaklo, igital
deviceeihe atdeadinshadpinianf cianathen Havingha ventecapdrd for the egress

|ncluded in an exterior facing opening of the vented
OﬁaFt the horn inproving aspects of sound sel ected

f r omyhBR:T IUMAC HoR Thé NGt Rbst DPBNFhidrated ispebier driver is
radi ation efficiency and both of the
amplified when the portable digital device is connected to the dock.

2. The dock of claim 1, wherein the connection of the poriable digital
device with the dock is securable.

3. The dock of claim 1, wherein the air from the portable digital device is
from the speaker chamber, the air being primarily excited by vibrations from

the at least one speaker driver.

4. The dock of claim 1, wherein a horn is included in an exterior facing
opening of the vented port, the horn improving aspects of sound selected from
the group consisting of: sound directivity, radiation efficiency and both of the

aforementioned.

5. The dock of claim 1, wherein the vented port affects the pitch of sound
amplified by the dock.

6. The dock of claim 1, wherein the portable digital device is selected
from the group consisting of: a media player, a mobile phone, an electronic
organizer, and any combination of the aforementioned.
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25 aforenentioned. 5. The dock of claim1, wherein

the vented port affects the pitch of sound anplified

by the dock. 306. The dock of claim1l, wherein the
worbmhbsadi gital device is selected fromthe ggatNBo07/000409
consisting of: a nedia player, a nobile phone, an

el ectroni c organi zer, and any conbi nation of the

&f or eiferdedsd@laimvip fadoeriodsadingPCT/ CN2007/ 000409 7.

The daoﬁl%t\?l\g;arf@él%éﬁl further including:C a first

verti cal a second vertical wall; and a base,
S5wherassecondvedias wall; afe vertical walls and base form

a passgge way for anplification of the sound fromthe
at | east” one integrated speaker driver of the portable

di gi twherein\sueiaces of theBrerildie witlis lanafbasledbith & pah@pRivhay for
t he, U{.faCF of thde vertical walls and base 10 are
@H@gfpﬂ L8 %l?r geignd from the at ieast one integrated speaker driver of
the portable digital device.

8. The dock of claim 7, wherein the surfaces of the vertical walls and base
are smooth and curved.





