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A DOCK W THOUT A POAER SOURCE FOR DI G TAL DEVI CES
FI ELD OF I NVENTION This invention relates to a dock
wo ov0sadPier al devi ces, specifically but not excbPaECcxedoy/000409
to a nmedia player dock w thout a power source that is
APDECK WITTHOUTAROWER SOEREE FOR DHGHEAL:BEVICES
BACKGROUND It is common to see portable digital
devi ces becom ng i ncreasingly conpact. Demand for
F'tﬁ#&@%ﬁ‘i‘?{fa@f”@évi ces is very high as is the demand
for accessories for such devices. A popul ar accessory
used with such conpact devices is a set of speakers.
Thewewentioh heelstezetmfa tdwrks édr afigitgheddndess,i spasitiadilyy but not
made to be conpact in order to match the appearance of
XU RV L1 RbP TG PLAVeHEAkeYTNRKY BrRUHER SPYTCR Et 1S able to

a@ﬁ@%@%%%nﬁ%&@&ﬂ%@o efsiddgmi ts box vol ume and

, prevents the use a vented box system design.
As such, closed box-small vol une designs are often

r ch speakers. In the field of acoustics
Béﬁ?ﬁé&#“ﬁg it is wdely acknow edged that a | ow
cutof f frequency of a | oudspeaker systemis affected

by encl osure volunme of the |oudspeaker system This is
It ¢$ eammyor éonsest pertalde lshgit alevisiasog ergnisguacieasing epapact.

f ¢ =5 rtesgnance freguency of .encl osur f.s =.dri r
DPREBTaliTe 1B R VRS 28 o VP NIST dlsurs Taflqt¥fana for
a®tekeass fov olichireevitBYS A pbp@an abeesen Uskat withesucar gghpact

t he encl osure volune, the | ower the resonance

devierfudh @y sef obmprakere ewewsn theettrdy)ne seisel serakers is
o&P8ah85E B B! ARRFa&IHA b8 o MaidPhe Ep P& anto Rt tdBortable

oxsnal
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 foll‘owing

equation:
%
— AS
fc _fS 1+ V
r:4
where f, = resonance frequency of enclosure, f, = driver resonance

frequency, ¥V, = equivalent volume and 7, = 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.
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vol ume desi gns woul d have i nadequate | ow frequency
reproduction. Sone of the aforenentioned speaker
weysisaosd4do not have their own power supply. TRey/aN2607/000409
power fromthe connected portable digital device to
power speaker drivers, and correspondingly drains
Soseesf the rteﬁréerﬁmeébasmeaheguswater@revipc@ot Ravghitheic @wnl power

suégs#?h% Q@W orﬂfthgscf?ﬁ%eE%; dﬁgﬁ%kﬂggrél%%lﬁdg%c% {*bower

er e 1S provi
sppaker deaverse entiocoreegparidaigle dﬂalglstmweiefm:retlve ortable digital

| east .one i nfegrated speaker. driver. ck may L
deivis (IGNHCHTI FeriARG A fiatR R GPagdopdneappaLble digitl
dedicgl tal device; a protrusion located at the platform

for connection of the portable digital device with the
dock with the protrusion including a slot for egress

s P'% fromat |east one hole in a casing of the
Ye digital device to the dock; and at |east one

primary chanber to receive air fromthe portable
digital device with the at |east one primary chanber
Th@é@.ls]gr@ndedmaqudwhmﬂra pRWeE §puEe for aapertable digital device

AR ROER b U BT, T 483 pPAEGESE B

ford@Vamerﬁdobnhelcro@tﬂable ﬁi@ﬁaﬂ%ﬁlcéj—@k@@ﬂnegﬂﬁl (ocatéd tdtethe

rtable digita ce with the dock ma ‘

p'% gCHI EONNRCHER rf%n%’? W@M%ICSJ@'&‘J SVick V‘égbt gﬁ gpck with the

pr&?&élBH |@c9§(§ihpga Qlot FCeyreRs & aq’rofrb étSIeEQ?OHQrHE)Ie in 2 G casing
advant ageousfy | nproves aspects of Sound such

of Q)@pptteblesrbgmm déivicecta tl'uetcpckr addzﬁtneﬂstefrfe pmmaqychamber to
of the ore le that th

regitye rdih el PopSEnE AliEt devissy b e BF Ugastihe  Bimary
Chﬁﬁﬁﬁfﬁavﬁ{@mntea flﬁ)rfifdr thei é@’e@é'dﬁélf |A(d@4’ﬁé@@@h§%¥| sound

vibrations fromthe at |east one speaker driver
fropetheeat [asst onayntgfated speakepdiiver isfamsplifiagd whenithe dgrtable

dldﬁél device is connected to the dock. The connection of the portable digital
device with the dock may be securable. A horn may be included in an exterior
facing opening of the vented port, as the horn advantageously improves
aspects of sound such as, for example, sound directivity, radiation efficiency

or both of the aforementioned.

It is preferable that the air from the portable digital device is from the spheaker
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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the dock. It is preferable that the portable digital
device is a device |like, for exanple, a nedia player,
we 20mosxa2 phone, an el ectronic organi zer, or aRgT/CN2007/000409
conbi nation of the aforenentioned. The dock may
further including a first vertical wall, a second
vertical iwadls amal haseaark smbatieand hervedrtd dmpsoaf thiehsensitivity of the
vertical, walls apd base may forma passa for -
ol e ShiegPt e Binshater ThrTs Aver BLhe fstable digtal
dévidecar at ed speaker driver of the portable digital
device. It is advantageous that the surfaces of
thevertical walls and base are snooth and curved to

D'Egewg-sﬂé,t]g?iy@\wlwidg of the sound fromthe at |east

one I ntegr peaker driver of the portable digital
devi ce. DESCRI PTION OF DRAW NGS I n order that the

BRSSP 58 s o
prgIr el g, @Br{%ﬁé%héﬂfndw ‘B;a' q«%;&'ecFigéH ‘bz rﬁé‘@ﬂ’r"h@n-ﬂmiﬁétive example

erred enbodi nents o res I nvention, the
orde srefepteidoambeidirgenist of thef eresard inventlon, dbe odgeomipitiog being

Ll lustrative, draw ngs. Fi r ., shows.a front view of
with rafRtdie S G b M benying iR MR irisct or r o
enbodi nent of the present invention. Figure 2 shows a

perspective view of the preferred enbodi ment of the
Figuiss éshowsva: fiiond Miewof arroriabie digitah dpeics pesad with\a eigferred
. r i t of the present invention
e’ﬁﬁ%@'n‘s%ﬁr?z@t%eégﬁdﬁ?%ﬁﬁ%é‘gﬁﬁam e digital device. Figure

Figush®whoas cuperdpaytiva eewodf thb erefesieer sradogdinixattiofting pedsent
. the present invention when connected to the portable-
INYeRiAal devi ce. DESCRI PTI ON OF PREFERRED EMBODI MENTS

Figure 3 shows a perspective 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 suitable for use with a preferred embodiment of the present invention. The
portable digital device 20 is a portable media player that may have eithef flash
memory or a hard disk drive. While the portable digital device 20 is shown to
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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Referring to Figures 1 and 4, there is provided a
portable digital device 20 that is suitable for use
woizods/asyaeef erred enbodi ment of the present i npemiaNam7/000409
The portable digital device 20 is a portable nedia
pl ayer that may have either flash nmenory or a hard
Thii it leastv @newspeakemdriper t28bineaylilg tesiclabed ebthfd a speaker

h i,spl ay. 22 hi f the, .
chigmesrd ot s B Ik 30° BRER eherkslntiv s may
haver 4 M dte dpgiakal cHaribee RN Tise dasidgved hag 8f &fpinirefl 32 that

enbodi ment of the present invention. The ?ortabl e

allgvgi Ragsage df @ ipty andeul rpAtineghaimbee3@ it inaprgyeakiat the
J \ g . , _

ot SRR M RBRT £l e pETI S g bel PAled yeino 2

removable phg g Révent emaEnted rparticies sirom ehtergndhé rspeaker

the at_] east one speaker driver 26.The at |east, one
C*@Hg%ﬁ!eﬁbdﬁ%@c@%en%ry Sep-shul SR P8 USEEaleecover the
oﬁQﬁﬁgEg@_SO_of the portable digital device 20. Each

speaker driver 26 may have a single speaker chanber

30. The casing 24 has an opening 32 that allows

as e of air_into and out .fromthe chamber 30. '
i SERRRER Sotedhel eCndis titdl B8 uBl AR ey fer sipaipte. o
mobife OPROKEY $7 RPCtRMIS Calgmhizet NBr a ahgnusrhbiAaibrlg of 0 the
prevent unwanted particles fromentering the speaker
afereap@lion®d. Retractabl e or snap-shut baffles may be
used to cover the opening 32. It should be noted that
the portable digital device may al so be, for exanple,
Refemirly te Figwee?, therelisshownia pergettize rviewrofamylock 40 for a
n of the afaqrenentioned.

oS AN S SSioBIIIa 3PSt VHooiaten peakaogiva ghres 3
i i ek i G
denficet 6. ddek dook wHeoes st hawe Mant lirdguendsilt eoaeyi salirce as
power is not required to operate the dock 40. The dock 40 includes a platform
42 for placement of the portable digital device 20. The platform 42 may either
be designed to receive/support a specific portable digital device or be
designed to receive/support any portable digital device. There may be a
protrusion 44 located at the platform 42. The protrusion 44 may be for
connection 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 casing
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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devi ce 20. The dock 40 does not have an independent

power source as power is not required to operate the
wdaads/0d8842 The dock 40 includes a platform 42 f@CT/CN2007/000409

pl acenent of the portable digital device 20. The

platform 42 may either be designed to receive/support
ofdristimtliké cuhmrtalsd aids igi alldwideihe ostablsedigidal Jawideta® to be

rec |ve/ uppo portable digital device. There nay
&‘rtﬁg ({)%szgyl ocated at the platform 42. The
protru3|on 44 may be for connection of the portable

digital device 20 with the do The protrusion 44
Thﬁaaoak H@wn@lﬁeewfﬂrabw@rt@abwaaH1@|@vb%~°ee 49 ang! asecond vertical

VESYIEHE 4 ) PBRB U5 A I e

driviens @6 ¥ dhe ]Sbetabta;rdhghéledeimg; Qalasctbwsmfa%s rdYhdogertical walls

t I ] d fit
a1 b e B & RASHeORBab o sanc s Sugcasgt The firs
ve%ﬁcal%l @’f %ﬁbstﬁeféetcoﬁstv\é@t%lm 2y %d}ﬁﬁ%g&lﬁh%@ﬂ &ifed to

rimof the opening 32 of the casing
inelieasei m@latwmd ape\aimilaaito dn @ffest qupvidgdf whengegiag a horn.
et ween t S|on4 and t m of t 0 i
SRR Brer otk 3 the  Ghes A3, Aen b ot Y GpiRthgThe
cuddedrBirfCed bMnpid \Wwirlidhl avaIRMP!, I48And'BLSS 4Bl mhy lp@mﬂ@@é bBGlared
or rubber to ensure the precise fit between the

ORANiNG {Eithe sunghaimiles t@.éhh@fn t/‘}‘ﬂa'm@%@l@“ gadigtion geea would
erﬁ%ﬁc?%e%%rtlv@ %nghh@'P)te rﬁa@%{érrgt S gTé;‘ggglgglse CIiI%I’[aI device 20.

i"Clent Fretion
all owi ng the portable digital device 20 to be
ecurable with the dock 40. e dock 4 cludes a
T*ﬁ PERirugig f“&é‘i‘aMQ‘Ufﬁa 3 sl "@agg %9%895"38?2{6663 opening 32

in ‘{ﬁé Eb§|ﬁb 2B théﬁ) P@é‘ﬂ?ltgﬁdé lihdl Rtk Agf ﬁféucﬂ%k 40

fromat "l east o spea rivers 26
mpyincbde atliegist @nedeimary dtarabet 4418: 166 med‘:@nzealroifromhtéle speaker

e olfinroras dilemipvieRet: Al dhe BRAREEaMEar 30
ofgﬂgvdgg@tbg@a@tdl velicbCal pusdds o Y pfaFRpamRds 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 integrated 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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increase radiation area simlar to an effect provided
when using a horn. Simlarly, a surface of the base 43

woayosalvsiazbe snooth and curved. The curved surPaTEN20f7/000409

the vertical walls 4 1, 43 and base 43 may provides a
flared opening for t ound simlar to a horn
d'”“ﬁ@?'@ﬁ% Hordhiltah st ZD AN ATaR dhf cueelilsdh sdig being
lifkgund belng generated by the portable digital

evice 20. The protrusion 44 may include a slot 46 for
egress of air fromthe opening 32 in the casing 24 of

. dj; qi Lce. i d 0.. The ‘
A B3R S5 AREE R 8T KB sy Bkl BR SR 5 vaBp gor
50r gtel ivanad nidyoinmroee sReaker ofcdramaesuciasf forample, sound
portable digital device 20. Air fromthe speaker
d”@ﬁBYﬁYeFa@@“@? efficiensorardinte ofiths plarepentienedo passes
into the primary chanber 48 through the opening 32 in
the casing 24. The air fromthe speaker chanber 30 is
Wpiis*‘.tnﬁra’réyhaxcbem cﬂ)@/sonbledaih chs foregmilnlge d@tsch;ew pméerred
eaker drjyer 26. e.the rlnar S
TS0 ot e B3t PRI jt WiO% HEBSHRCRY Sheskied i
thél tééHrT c&h@é’]’nebtthéf‘ﬁ#ﬁrﬁ/ @é?rleﬁ%tn%dort Hﬁdlﬂd&%oﬁ?qmalls of
is not" restricted to this shape. e primry
de@imn‘@ercm&tmsgemmayl Bei medeawélsowthdepartmlgefr@fn tthe present
'n@ﬁﬁ ﬁer chanmber 30 of the portable digital device 20.
g a |l arger speaker chanber volunme allows for
greater flexibility in a design for a vented system
(chanber and port) which may | ower |ow cutoff
frequency. As such, |ow frequency reproduction is
extended to | ower frequency range. 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 integrated
speaker driver 26 may be anplified. The vented port 50
affects the pitch of sound anplified by the dock 40.
Var yi ngdi nensi ons of the vented port 50 may affect the
frequency of sound bei ng
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anplified. A horn 52 may be included in an exterior

facing opening 5 1 of the vented port 50. The horn 52
woayosinop4ove aspects of sound such as, for exarpir&N2007/000409

sound directivity, radiation efficiency or both of the

af orementi oned. Wil st there has been described in the
CLAIM§0i ng description preferred enbodi nents of the

present invention, it will be understood by those

skilled in the technol ogy concerned that many

q.var 'QHb@ﬁ%@fou’F‘é%éW&aédL%‘é fdrr!a eéﬁ%lbsdlgﬂalwﬁ&ﬂwﬁﬁ at least
construction nay be nade W thout departing from

one integratachsreeakandricenItive dock iaedRgini t hout a power

source, f e.di | east one
ot dp Bl eE HARRgh e Bradfédiiatdeithy: 2

pl at4 pratrdsisn Pcatsdraitheodlatidven mrdoanhbetum of trad poeatlealigital
a protrusion |located at the Iatforn1 or connectijon of

deviee pith: thisl ¢ogk, ghe é?ro’%ﬂkﬁlpﬂénﬁ?{w'ﬁgt%é i dek egrass of air from at
|eﬁétgér§é1ﬁb|%rlﬂ ﬁéééiﬁg 911k ?5*55%%%?%%9 H%%’r%eq tﬁé fdofck‘)??w@t

one I'n°a cas
deviaieletaet bhe plimkry ahdmiber Iteaetelueealprﬂrdmrtyeqjmtmm digital

eceive air fromthe or able digit al dev
eyt 358 ot el e aripogn SR Bbor oY g B VBRIREERoR Sor icparess
oftdle egress of air, wherein sound fromthe at |east one
i nt'egr at ed speaker driver is anplified when the
por twhéreindi spural frpevithe Bb leaginene cintagratase speaker Zriver is

rpiFecibitefitgf Pk RIS Fofiod RERRRRELLCBeHody s

The dock of claim 1, wherein the air fromthe portabl e
digital device is ) ) .
: The dock of claim 1, wherein the connection of the portable 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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fromthe speaker chanber, the air being primarily
excited by vibrations fromthe at | east one speaker

wdanroosaws34d . The dock of claim 1, wherein a hoPQTiCN2007/000409

included in an exterior facing opening of the vented
port, the horn inproving aspects of sound sel ected

7§ r onl herdogl ofipladorisifigthergnelidingbund directivity, :
r adi at. icjency and both of the aforenentioned.
5. T%@Psgg/gﬁf%a# wc‘ﬁai m 1, wherein the vented port
af f egsscdmeveiticahwalfi; smund anplified by the dock. 6.
The dock of claim1, wherein the portable digital
devi2B38@: sel ected fromthe group consisting of: a

medi i j hZEer

and neleRt Srfafed BE NS HEA Syaliarkd BELE Rt aRHE Hay for
aroplifedadgiom df, thieusauret froncthedahbpash ohierintegreted spéakemldriver of
a Se ?d v%rtical wal | ; and a base, wherein surfaces

&P & EI9PLPVIGRI | s and base form a passage way for

anplification of the sound fromthe at | east one

i ntegrated speaker driver of the portable digital

8.devi the dack phelaito ok wifereindhenspfaghe oéthe vérdicsliwalgagd base
ar%fsrﬁggthva“ar{cf&fr@ledy\’al | s and base are snpboth and curved.



