EARPHONE STRUCTURE W TH A COMPCSI TE SOUND FI ELD BACKGROUND OF THE
INVENTION 5 Field of the Invention [0001] The present invention relates to

an ear phone, and nore particularly, to an earphone structure with a
conposite sound field. Description of the Related Art [0002] Along with the

0 grtali zed.  For axanmPReortROGeGRE PPN € SONEOST RIS R RER, 2 comoniy

digitalized. For exanple,
used vi deo pl ayi ng apparatus in fanlly Ilfe nomadays Since the DVD pl ayer

basically supports Dol by Digital or D gital Theater System (DTS) decodi ng
functions, it can decode the digital signal and provide the anal og signal
to speakers for sounding. [0003] In order to have a high quality digital AV
entertainment |ife, a multi-channel 15 speaker is a mandatory device, and
the 5.1 channel speakers d&CKGREEND OFMWHE MNVENTdOahnel speaker. [0004]
FIG 1 is a schematic diagramof a hone theater wwth 5.1 channel speakers.

Ref erfi ng RieldRlfGie lhyentivan a DVD pl ayer 100 is playing an AV title,
different sound signals are respectively provided to a |eft speaker 102a

of the fr o001l Thet paBAR! invéhtioh %latedOics Qﬁaéﬁgfhnﬁ}% e Owor%] é)%rtlcu?al,rgr gal 0

channel, a center speaker 104, a left speaker

channel , haht 06h of ..t he s und channel, and a subwoof er
speaker‘ 1@ SOS%@E%@#@?&WOSHG§W%%% effect and to provide an
envi ronnment for S|nulat|ng a real theater effect. 1 [0005] However, an

?ﬁép282§k£$$%§5 e R om St urbing ot her ). Referring to FIG 2A
, S'; nee a gedb%&? Along with the progress of the digital technology, people’s eniertainment also
10 becomes digitalized. For example, the digital video disc (DVD) player is a commonly
used video playing apparatus in family life nowadays. Since the DVD player basically
- supports Dolby Digital or Digital Theater System (DTS) decoding funcﬁons, it can
decode the digital signal «nd provide the analog signal to speakers for sounding.
{0003] In order to have a high quality digital AV entertainment life, a multi-channel
15 speaker is a ‘mandatory device, and the 5.1 channel speakers are a base of the
multi—channei speaker. |
?':*7_) _ [0004] FIG. 1 is a schematic diagram of a home theater with 5.1 channel speakers;
Referring to FIG. 1, when a DVD player 100 is playing an AV title, diffefent sound
signals are respectively provided to a left speaker 102a of the front main channel, a right
20 speaker. 102b of the front main channel, a center speaker 104, a left speaker 106a of the
surround channel, a right speaker 106b of the surround channel, and a subwoofer speaker

108, so as to generate a 3D sound effect and to provide an environment for simulating a

real theater effect.




ear phone 200a only has one speaker 210 at its left and right side portion
respectively, it is not possible for a user to enjoy the multi-channel
sound effect provided by the DVvD 5 player. [0006] Therefore, an earphone
with nore speakers as shown in FIG 2B is disclosed in the prior art. The

ear phone 2@% dfﬁ%Web&eékgaéﬁﬁ&%ﬁs bilePRER ﬁm%%admaw <t & ggﬁ%ﬁf&rta ugd?,

and a surr speaket at bo sides o e ear one eci al

desi gn i de uch D y can provide the
qud o'si GriF S%?aﬁirf & e B Fefintino et el Eﬂf@ﬁaﬁ ez S&“ﬁeﬁegeﬁ?f&g 208
to generate the honme t heater sound effect by the 5.1 channel speakers as
shown in Fraphone 20Papiyiehas enespedisy Y piofrdpft aeféfishbwée poben (espectyely; Hils al
design (e.g. digital circuit design) to control a delay tine of the output
audi o si gnait,poshbls fohe weutderfjoeltice msltr-cliduoe] powd. efCohpevidag b thehle VRbme

t heater sound effect of the 5.1 channel speakers as shown in FIG 1, its
sounds ef f gflbydrs far 15 behind and is too poor to express the quality and

ef fect of the mul ti-channel surround sound. [0007] An earphone with a

plural ity mbodnThER e, eé%hﬁ{oﬁe ?wgithgrﬂgm ikt £ s}%%n RAFIRPS £ %130!(%6& W t her

di sclosed in thhe prior art. nem1|nvent|on for 1nproving t

- earphone t rﬁ]‘é&l at eTgl fsez%l?gg 26mbhcomrPeres a n'tq0 a@%ééaggr 2(?3 asc%g ae%krfls IG de

2C, 2D, an edch™ 0 spea ers
t he case sol ated respectively its.  indi |du 2
and- 15, s s ind:s ﬁwndt%oeﬂ%%éaéﬁagﬂ@ Al the BRighonh 008, ge‘i? Leigound
field can prevent the sound generated by each of the channel speakers 21,
.22, 23, aming20§ isossorpxavided. sushi that threDYdY thyge nan pravddoihecrude sighalnelel
ispeakers In addition, each of the channel speakers 21, 22, 23, and 24 can
expruess t ldffabarchanmed isdifferent spedkértvia thegilug 208ado @paateethe libme thefafee s@mnid
angl es. However, the conventional earphone structure
effect by the 5.1 channel speakers as shown in FIG. 1. However, the conventional
earphone 200b uses a digital design {e.g. digital circuit design) to control a delay time of
the output audio signal, thus the sound field is rather poor. Comparing to the home
theater sound effect of the 5.1 channel speakers as shown in FIG. 1, its sound effect is far
15 behind and is too poor to express the quality and effect of the multi-channel surround
sound.
- [0007]1 An earphone with a plurality of internal speakers as shown in FIG. 2C, 2D, and 2E
is further disclosed in the prior art. It is a new invention for improving the earphone
strucﬁire disclosed in ROC patent no. 534566. As shown in FIG. 2C, 2D, and 2E, each of
20 the channel speakers 21, 22, 23, and 24 nside the case 10 is isolated respectively by its
individual room 11, 12, 13, and 15, so as to have its independent sound field. The
independent sound field can prevent the sound generated by each of the channel speakers

21, 22,23, and 24 from mixing up with the sound generated by other channel speakers. In

addition, each of the channel speakers 21, 22, 23, and 24 can express the characteristic of



in which each channel speaker having its individual roomhas its physical
di sadvant age. For exanple, since the sound generated by each channel
speaker is limted in the individual roomfirst, and then directly
propagated to user's ear, a can-tone effect is 5 generated accordingly. In

ot her wor dits indinillsal spédkiet oit differdnd QB8R PHORAY h@erfli ' eLaled-
The nore of the channel speakers and 'E;heir iﬂ%?{%%&%ﬁp@%ﬂo@?%ﬁgm

serious thewkA-choNehBhiESkak e8] i d he qual ity of th .n%{ti - channel
surround effect is undesﬁaﬁ@agﬁaq?ﬁé&g*@?gfﬁﬁb 25 ‘ZS Fﬁ“@f“’éﬁ@é vapage 10
SUMVARY OFpJHE, NI 0008), Accordingly, it is an aimof the

enbodi nent SJII;F)‘t Heg’pFIg%(;In ¢F £t B Gshushameb spsshienés liswitedcinuthe f or
i mprovj ng the._output sound quality, and for providing a saturated sound
field andmgwr‘r‘ﬁfaﬁ i“-’%‘Hafgfﬁblmgdh%drractbbamaga%@@ us¢rs garf iarsin-tespediect isher e
is provided an earphone structure, conprising: a case; a main speaker and
a pl ut al i tBPngrates gecopskagler dn othepWosi ngnaisé sinsitar ehanosd pepeadtal viad \Ghrfis
second channel speaker, which are di sposed on two opposite sides of the

conposi t e geobmtdde (Thewlivre bf the@hirifel flcaRéls bid iR b9 G3ESond. GRS Ee&ﬁ)ﬁjﬁ
chanber

¥

chanber; wherein the sub-speakers are disposed on the conposite

for form nge ac@ROSHIR LW reSHE ify undyaye gener at dﬁtg t.he
sub- speakers fornms a conposite §g&%3ﬁ%}l§{]§fﬁ%nﬁﬁgthg¥%gﬁﬁum %:érlét ed
by the subpispagke . s.the so wave generated by the main
speaker are pr opab%@e@§g¥éloqc§'l§Hgtfﬁ?‘%ﬂn%ﬁe; and a cover, wherein the cover

"and the case jointly cover the main speaker and the sub-speakers for
. forming the earphone structure. 3

10 SUMMARY OF THE INVENTION

[0008]  Accordingly, it is an aim of the embodiments of the present invention to provide an earphone

structure for improving the oufput sound quality, and for providing a saturated sound field

and a muliti-channel surround sound effect.

In a first aspect, there is provided an earphone structure, comprising:

a case;

a main speaker and a plurality of sub-speakers comprising a first channel speaker
and a second channel speaker, which are disposed on two opposite sides of the composite
chamber, which arc installed inside the case;

a composite chamber; wherein the sub-speakers are disposed on the composite
chamber for forming a composite room, such that the sound wave generated by the sub-
speakers forms a composite sound field, and the sound wave generated by the sub-
speakers as well as the sound wave generated by the main speaker are propagated out of

the earphone; and

a cover, wherein the cover and the case jointly cover the main speaker and the |

sub-speakers for forming the earphone structure.



In a second aspect, there is provided an earphone structure, conprising: a.
case; a main speaker and a plurality of sub-speakers conprising a first
channel speaker and a second channel speaker, which are disposed on two
opposite sides of the sane conposite chanber, which are installed inside
the case; a plurality of conposite chanbers, wherein the sub-speakers are
installed on the conposite chanbers for form ng a conposite room and at
| east two of the sub-speakers are installed inside each of the conposite
chambers, suchlnhseeondrepest thee: inarpeidge pepaiphone SIHFWH OB Yheakers forns a
conposite sound field, and the sound wave generated by the sub-speakers as
wel |l as the scuf&*wave generated by the nmain speaker are propagated out of
the earphone; @faqinasgeaeé%ﬂd WPRERiP of HB-GONREs @hrishg LASEcHaBhdshyakeover the
mai n speaker and th sub-speaker’s for form ng the earphone structure. In a
“third aspect, andersecprd prapneldweaken whiclh aondispased endve oppossrsidss i :the 3 case;
a plurality of oubsReaketsind CATRAN 8. AATNEL mepher ei n the sub-speaker s
conprising a first channe speaker “and a second chanhel speaker, which are
di sposed on t woplpiiesof empisile shanibets) evhemip dsi sub-spbdrisare istalldd opdsed on

t he conposite chanber or,. formng a conposite room,  such, that the sound
wave gen e"r"&m.é’a‘t%a‘ﬂfrﬁ’ér S fTQ[l EP—@H%‘%(%‘%EP?SHF %C,’r%r a&ﬁ ) geé"fgtt tévosogglﬁedsﬁ)l'sléﬂe%fema nd a
cover, WhGL @lshilel $nsidRVe@kh 81 he IcBRp6afhhaMbeds) s0ck @ thd dvnd MaPO §édefated hamber
for formng the earphone structure. In a fourth aspect,, there_is provided

. p
an ear phdneths subsepeakess Eumg aicompgsite sound Hsld: endctha serend wvg asaeragd by the

sub-speakers as well as the sound wave generated by the main speaker are propagated out .

of the earphone; and

a cover, wherein the cover and the case jointly cover the main speaker and the

sub-speakers for forming the earphone structure.

In a third aspect, there is provided an earphone structure, comprising:

a case;
a plurality of sub-speakers;
a composite chamber, wherein the sub-speakers comprising a first channel
speaker and a second channel speaker, which are disposed on two opposite
sides of the composite chamber are disposed on the composite chamber
for forming a composite room, such that the sound wave generated by the
sub-speakers forms a composite sound field; and

“a cover, wherein the cover and the case jointly cover the composite

chamber for forming the earphone structure.

In a fourth aspect, there is provided an earphone structure comprising a composite chamber and being

installed inside a case and a cover, wherein the case and the cover jointly cover the
composite chamber for forming the earphone structure, and the composite chamber
receives a plurality of sound source entities at least comprising a first sound source signal
and a second sound source signal, which are originated at both opposite sides of the
composite chamber, respectively and forms a composite room, such that a composite

sound field is formed by the sound source entities.

.
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installed inside a case and a cover, wherein the case and the cover jointly
cover the conposite chanber for form ng the earphone structure, and the
conposite chanber receives a plurality of sound source entities at |east
conprising a first sound source signal and a second sound source signal

whi ch are originated at both opposite sides of the conposite chanber,
respectively and fornms a conposite room such that a conposite sound field
is formed by the sound source entitiesy 3a [0009] An earphone structure

di scl osed conprises a case, a 15 plurality of sub-speakers, a conposite
chanmber, and a cover. The sub-speakers are installed on the conposite
chanber f dP0M0br dinrrgrriioresirpersietdisclosrshgomprisds atcAw 2t he sounds generat ed by

- the sub-speakers can forma conposite sound field. The cover and the case

j oi nidy colaralithef cabppsikieess, chesrbpositeochaidreni mgl alvoverr fhormubsprakers e

[ 0010] An earphone structure disclosed conprises a case, a main 20 speaker,

a plural i tinsafied YR 1EPERIsHe cRilibér P IRAshE @ cehipabies rookl)suctathat dpeakads and
the sub-speakers are installed inside the case. The sub-speakers are

siirfstal | ed. i Rggg r ] ' Wgdr t hat
t he soundgg%gﬁgg%?gggggﬁfhgﬂ%su -g%%é%é?éﬁgg%9%¥§???ﬁgfgghﬁﬁ%?%gi%%nposite
chanber and. a conposite sound field_.is. 3b nerated. .Th over and the
case j oi nIPYPHYSPEPT PR SOMRPNI% gfﬁﬁﬁanPH§%555@? %5%%?§§¥%r forming the
ear phone structure. In addition, the sound field generated by each of these
sub- speak 0810 armbamridpegueiro displased GempPTIeg 2 €458 39881t i on of the sub- speaker
according to its characteristic, for exanple, by re-locating the

sub- mpeakepedker,a floidity of aib-speakerhaol asodpositothantier.cBhposin peakriandthe or

by re-locating the sub-speaker in different angles, in order to generate

t hg conposhbRpeaend afd ehdalicinmsiieuag thw) d TRNeutRRdkdy drbenstlled spetieer
an

~ composite chamber for forming a composite room, such that the sounds generated by the

sub-speakers are distributed in the composite chamber and a composite sound field 1s

'




the conposite sound field generated by these sub-speakers in the conposite
chanber can forma spatial sound with very good quality. By using of the

physi cal characteristics of the |ocations of these sub-speakers, the sound
generated by the earphone has an uniform 10 diffusion sound pressure and a

curr ound, ebltbhes HESD, o B QUL LI ABSE DRSS LU B RIOBR L e o
by Lhe BT ehen  RUSRLon furiber compelece. & BATLILY o Somostte,

inside the case. The sub-speakers are distributed on the conposite chanbers
15 based o¥bripealgaseagrbe adiuntaidyy redosding the pputiean pf thespbsbeakesaacerdiadies,

such that the sounds generated by the sub-speakers are distributed in the
conposi t e ithdmtretcsisdadorcxpnpiag bl torlhtingiirpolsspakeniaradrdrit eldd sr & bagyesidsr at ed.
[0012] In accordance wth an enbodi nent of the present invention, the

sub- speakegfihe 6QAPSite@hambdr! 5t bﬁk@maﬁtm&s@e@mﬁg ARer A &FBRACarEaNRedrder
speaker, which are installed on two 2 opp05|1t)e si des of the conposite

chanber, i Lt@%@ﬁ@rﬁﬂ.e\fﬁé mﬂo@it@&%ﬁiﬁ%fh. T} s@uxcha ?é@?&ﬁ&a@%?g&ﬁﬁh sPlalknd

pr esent ntion, thefirst channel spea I nst al n a position
which is mretrical to the position where the second channel. speaker is
"nstal | e reqopsif Spup e Betkiat by Thet R aredfert ROE ComPENE qrabenean
i nvention,_ the sub-speakers further conprise a subwgofer speaker, and the
subwoof er e agetial sowderith yeryeded smglitve By BHng obHwiphypigal drrackastien®fosi t e
charmber which is opposite to the opening. [0014] In accordance with the
enbodi nenttheocatmswf dxsasuti-speekers.ahe seunsd gromysérsi tyethe Sagphandbas dnsuniform
“constituted with a hollow colum. [0015] In accordance with the enbodi ment
of tie preiffiion so@dtpr@uretdnd 4 aerouhd refleck, byhich May alIoRakE bserahardses thes
desi gned based on a specific physical structure, for exanple,
- earphone to enjoy a sound field like that in a theater.
[0011] An earphone structure provided by the present invention further comprises a
plurality of composite chambers,wherein, the main speaker and the sub-speakers are
installed inside the case. The sub-speakers are distributed on the composite chambers
15 based on the design in order to form a plurality of composite rooms, such that the sounds
generated by the sub-speakers are disfributed in the composite chambers and aplurality of
composite sound fields is generated.
{0012] In accordance with an embodiment of the present invention, the sub-speakers
comprise a first channel speaker and a second channel speaker, which are installed on two
20 opposite sides of the composite chamber, respectively. In addition, in a preferred

embodiment of the present invention, the first channel speaker is installed on a position

which is asymmetrical to the position where the second channel speaker is installed.



- sone 15 s

the roommay be forned by a grid plate. [0016] In accordance with the

enbodi ment of the present invention, wherein sone of the 10 sub-speakers

further conprise a sub-room and the sub-roomis installed inside the

conposite chanber. In addition, each of the sub-roons has an opening, and a
cover. I.n a preferred

gap is exj ef ween the. nin nd th

enmbodi ment [63#1%? hgl %crcggd'éﬂge Wi“ﬁ&ﬁ%ﬂf%ﬂ,&“f% of RrsPICseT IResntion the sub-sp@ber] | n

accordance_w,t h t he _enbodi mrent of the present invention, the opening of
Hﬁ*&ﬁb EAEPRSfcRSHV Qo spedker. ardgba sibweplercmpenitancprefiratily fistalled

enbodi mrent of the present invention, the sub-roons are for exanple

~const i t ut e8P dbask sdeof the cowipesitarimmbien whidheis opposttctioiie dpasing. speci fic curve

angl e, and by using of its physical characteristics, the sound generated by

the ear phoi®l4hal asvorthintewittd el siabodimeat B¢ 1R pESeHtGnfdflion, By & ite

effect. [0019] Disclosed is an installation of a plurality of speakers on

diffes ent dfitet AnbnbiaidSiNgneRbRGRR Pased on 1S speci fic .
characteristic to generate a 3D sound effect. In addition, disclosed is

t he use of i 0 fiel .o uniformy distribute the sounds
gener at ed [89 15](@2?})%%8%@8% ‘%ﬁ A §s efnégoéj:ﬂ'ine'&ﬁrpéjﬁﬁ%i’@g‘?”é ISRUME dhe roge1 gnadby
pressure. ﬂ'? LEOOZO%i I%ﬁ_g_l%(iord%gce with the enbodi nent of the present
inventi on, 7t REMRAYISH 55 qretenee baghdt 9on spccalivopleysicat simiatereafosiegamplashi ch
has been processed by a sound field sinulation process, so as to generate

a si mul at 48 K9ghEay ibelfernsd reged plaspeaker s and the main speaker inside
the conposite chanber. In an enbodi nent of the present invention, 5 the

~si mulat ed [@W @ dnfabedrdarice witisthg BahobiRs@e oPtherésROH PRI kMR RRI dThof t he

" sub-speakers and/or a delay circuitry, which is designed based on a del ay:

progess.. sub-speakers further comprise a sub-room, and the sub-room is installed inside the
composite chamber. In addition, each of the sub-rooms has an opening, and a gap is
existed between the opening and the cover. In a preferred embodiment of the present
invention, the gaps ‘are not uniform.
[0017] In accordance with the embodiment of the present invention, the opening of some

15 sub-rooms face to the cover.

- [0018] In accordance with the embodiment of the present invention, the sub-rooms are

for example constituted with a curve tube, wherein, the curve tube has a specific curve

[,
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angle, and by using of its physicai characteristics, the sound generated by the earphone
has an uniform diffusion sound pressure and a surround effect.

- [0019] Disclosed is an installation of a plurality of speakers on
different positions inside the carphone based on its specific characteristic to generate a 3D
sound effect. In addition, disclosed is the use of a composite sound field to
uniformly distribute the sounds generated by the speaker of different channels to balance

the sound pressure.




[ 0021] An earphone structure provided by the present invention conprises a
conposite chanber which is installed inside a case and a cover. The case
and the cover jointly cover the conposite chanber for form ng the earphone
structure. The conposite chanber 10 receives a plurality of sound source

signal s an a _coppasit.e r,oom re L Eisaind fdeledmt or med
fromthe s&?ﬁgf gﬁ'hlaﬁc T&gRaY @1. t%ﬁ‘?%‘%P}?“fﬁéqgggg%%%‘e‘@tg ruct l}il’l(g ergriépllr?tgfl%ned
above, at |east one first sound,source signal nd one segqQnd sou urce
si gnal anoffgrcfuie %@ﬁﬂe%@{ﬂvéée‘?l‘ﬁ’ﬁéi%g@i@%b% @S%&P’é&roé’tcs Y%%O&B@i(hei si des
of the conposite chanber. In an enbodi ment of the present invention, the 15
first sounsimsdaioogreiegnab aatrganbeatisesondatebsmad Sislt bethsisyhgpoakees and the
asynmmetrically disposed on two opposite sides of the conposite chanber.

[0023] In fhin spasieh dngdesthe uahpssicvhabandd aalembedintdne of thenuiessoumeentwingnal s
at |east conprise a subwoofer sound source signal. In an enbodi nent of the

presegt i ngeniihBiled LBEnE YRIPH QesishdN BagAULE €a FieBahey-dividell ghoiat el b
aback si de of lt he %onposi te chanbsélr. 20 [ 0024] Ir;ﬁt heyiéarphone structure

menti oned aboy th un [ [ [ ound field
in the con%ult?)’éslpt%%keéﬁgnr@%ra ‘g%ﬁ’ﬁéfcﬁ‘gt@ Vgggﬁng @g&gﬁ ¢ éiﬁﬁlogtsd idr%H rg%gi's si gnal .
In an enbodi nent of the present invention, the sound field.sinulatin .
process is Oaégi%h@ﬂpmgémﬁtﬁmd’rf’wgﬁ@gﬁg@ﬁEﬁeW”ﬁMeBg?lhfo%?nﬁeﬁeaC&I)n r?algesource
signals and a delay process., 6 [0025] One or part or aLI of these and
ot her featdheebennhichdymsteledinside acnse pdacener Thsvash andiharever KIIGHKROVERadi | y
apparent to those skilled in this art fromthe follow ng description
_wher'ei n t hhe eoimposito vhmnatret fde somiibe theaepphérer staturb obhareermperitet dhiamber
i.ihvention, sinmply by way of illustration of one of the nodes best suited to

carrypout hhgvd bpienlityoBsf sbénd kowte Isighalsr @&l ifarad, atdoenposite mbémnwhearecapabl e
of different enbodinents, and
' composite sound field is formed from the sound source signals.
[0022] In the earphone structure mentioned above, at least one first sound source signal
and one second sound source signal ambng the sound source signals are originated at two
opposite sides of the composite chamber. In an embodiment of the present invention, the
15 first sound source signal and the second sound source signal are asymmetrically disposed
on two opposite sides of the composite chamber.
[0023] In the earphone structure mentioned above, the sound source signals at least
= comprise a subwoofer sound source signal. In an embodiment of the present invention,
the subwoofer sound source signal is originated at a back side of the composite chamber.
.20 [0024] In the earphone structure mentioned above, the sound source signals generate a
simulated sound field in the composite chamber by using a sound field simulating process
signal. In an embodiment of the present invention, the sound field simulating process is

designed based on a frequency-divided point of the sound source signals and a delay

Process.



its several details are capable of nodifications in various, obvious
aspects all without departing fromthe invention. Accordingly, the

drawi ngs and descriptions will be regarded as illustrative in nature and
not as restrictive. ii 10 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0026] The

acconpanyi ngwdr awi ngs are included to provide a further understandi ng of
t he i nventi SW25heteagrepirhoorfovfathest aml athdr derades taul exdeammagds of theMrssent
specification. The drawings illustrate enbodi nents of the invention, and

toget her wi inlventhe @il bedaptd AdileapyRentt BRI Hilled BEHRY A GHRh 8% RfiToWhS,
invention. 15 [0027] FIG 1 is a schematic diagramof a hone theater t

5.1 ch I ; £l i i i f .
comvont | ona SoaRal Shergb Bar 1) Tovgprid dsHREl SRl SRRt of his
t he. secti onal

convention h . 30] FH G 2C 2D and 2E ar

di agr ans ofai h;%?foglhg@ﬁ)g Lg%’ﬁyé’rgtltl%sﬁr& on 8&?%%%&@? W%@BEE%WS{}@? to oapry| 8
FIG 3 is a partial, sect] gnal di agram of _an ear phone 300 according to an
enbodi frent IB?EW'H& Bt Bt br madiged. dhe iy ogDm)is vagle Faliferent empedimicats, and
sectional diagrans of an earphone 300a according to another enbodi nents of
t he presentltsseyemt flefnils ard GE3BE Hlmmdificitana ipantivel, obeious angdctsdilpghideuof an
ear phone 400 according to yet another enbodi nent of the present invention.
-[0034] FI Gelepaifing Grametha ipasitioal RebidRY, MeadhaisOfnd@ReRAPRRRNG G2
according to yet another enbodi nents of the present invention. 5 [0035]

FIG SA  Sichardldasindbtiakive Al RutkRanR 36t ddtbsfiBfivd, onal diagrams of an earphone

)
10 | ) BRIEF DESCRIPTION OF THE DRAWINGS
[0026] The accompanying drawings are included to provide a further understanding of
the invention, and are incorporated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention, and together with the description, serve
to explain the principles of the invention.
15 [0027] FIG. 1 is a schematic diagram of a home theater with 5.1 channel speakers.
[0028] FIG. 2A is a sectional diagram of a conventional earphone.
j | [0029] FIG. 2B is a sectional diagram of another conventional earphone.
[0030] FIG. 2C, 2D, and 2E are the sectional diagrams of yet another conventional
earphone, respectively.
20 [0031}] FIG. 3 is a partial sectional diagram of an earphone 300 according to an
embodiment of the present inventjon.
[0032] FIGs. 3A-3C are partial sectional diagrams of an earphone 300a according to-

another embodiments of the present invention.



according to yet another enbodi nent of the present invention, respectively.
[0036] FIG 6 is a partial sectional diagramof an earphone 600 according
to yet another enbodi nent of the present invention. [0037] FIG 6A and 6B
are the partial sectional diagrans of an earphone 600 according 10 to yet
anot her enbodiment of the present jnvention, rﬁspectively” [0038] FIG 7 is
a partial [QB#i Bltat 18 pgrtiahsestiond] diagryn ofan sephare 8YbRgsgidies fexct M{’Wer
enbodi ment of the present invention. [0039] FIG 7A is a partial sectional
di agr am ofenzhodanernplebiies Be@nhowontttinng t o yet anot her enbodi nent of the
present invention. 15 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0040] An
ear phone JUO3IMtRIGS. 4X-90 fted phyial feetifiadd@ptanisvfanchphotOla ssesdmgtoppPoOSi t e
chanmber which is installed Inside a case and a cover. The case and the

cover joiQ&bgmpgﬂg&ﬁmkﬂgOgggﬂgékhghﬁgﬁﬂp@r for form ng the earphone
structure. The conposite chanber 20 receives a plurality of sound source

signal s or n r ! f . I t a

' conpggsi te [gﬁﬁdgﬁ%%ﬁs%ﬁﬁr& n%gﬁbag%gglhe zlé{o%ins Cté%%?@ga%g%rgsnéf)%{%%&@%eg sound
source entities. &0041kﬁThe sgund é@ﬁrce siqnals.or sound source entities
are ori gi ASUHINg(o ¥HigngHshsmbedimenaling prased TR¥MHGE; FPLCHIMer |
respecti Ve‘:ﬁﬁ In an enbodi nent of the present invention, 8 the sound .
source si (9163 HEH. § sumbarsislises Borah diagram ohpecaphonrat() acapidingfiossbaedban t wo
opposite sides of the conposite chanber. [0042] In addition, the sound
sour ce si gmbbdintnt bhihe poasonk inoentioa. entiti es generate a sinulated sound
field in the conposite chanber by using a sound field sinulating process

™ [0037] FIG. 6A and 6B are the partial sectional diagrams of an earphone 600 according
10 - to yet another embodiment of the present invention, respectively.
f0038] FIG. 7 is a partial sectional diagram of an earphone 700 according to yet another

embodiment of the present invention.

[0039] FIG. 7A is a partial sectional diagram of an earphone 600 according to yet another

embodiment of the present invention.

15
DESCRIPTION OF THE PREFERRED EMBODIMENTS
j {0040] An earphone structure provided by the present invention comprises a composite
chamber which is installed inside a case and a cover. The case and the cover jointly cover
the composite chamber for forming the earphone structure. The composite chamber
20 _receives a plurality of sound source signals or sound source entities and forms a

composite room, such that a composite sound field is formed by the sound source signals
or the sound source entities.
[0041] The sound source signals or sound source entities are originated at two opposite

sides of the composite chamber, respectively. In an embodiment of the present invention,




5'signal. In an enbodi nent of the present invention, the sinulated sound
field is designed based on the frequency-divided point of the sound source
signals or the sound source entities. In another enbodi nent of the present
invention, the sinulated sound field is designed based on the
frequency-di vi ded point of the sound source signals or the sound source
entities ofhejsouadspynediznalsed sowndsueteagntiiics aes ssynioetfiogha{lisposed ddi thioon,
the sound field generated by each of the sound source signals or the sound
sour ce ent oppiosse sidos Wahadprupdssd chymbe- | ocati ng the position of the sound
source signals or the sound source entities according to their

charact er i @i04g] MmOiddXAMRhE sodd sobfce! 9&Rd BY tHehQua@BEcs QiR %é&?ﬁé $ Or
the sound source entities to a front side or a back side of the conposite
chanber, af; - i J: I nd 15 source
nti i es (i EoLRe L0 O ARG SR el B e
field, The. soupd field.generated by the main speaker, and, the cqonposite
sound’ fi el Z‘n ARGl %‘%F%teOtﬁté%Wﬁﬁé/“éB}YFEtéo% ity lalnd soprd g‘ﬁ@dHQWée
entities in the conposite chanber can forma spatial sound with very good
quality. Bpsespadghofreqyeacyrjddedpoinhef tetsopnd souree signalher thosqunidoeurcef t he
sound source signals or the sound source entities, the sound wave 20 '
gener at ed dpfitieh e reanqthareentivdément afrthé praseti ififemionnthe cimdladesand @elnd a
surround effect, which allow an user of the earphone to enjoy a sound
field simdesignédbdsb@bnitie fedurat-alvided SRS i SorRUSHEICE SEEnSRIR B ®AhE ar e
exenplified hereinafter for explaining the present 1invention. To be noted

_that fol | Quhrg Amaad MRddstndl 8aQfok fiBtesthe purpose to 9 explain the
t'present invention nore easily and are not” intended to linmt the scope of

(e P eSS NP0 phORIR) ol Garald AR B BERL LRSS BRAR L
be noted gcr)]u%{[d sFolu(rE(L;e gntglnels >é;ah lbleuasdtjllis?édegy ?Q?ocating the position of the sound source
signals or the sound source entities according to their characteristic, for example, by
re-locating the sound source sigrals or the sound source entities to a front side or a back
side of the composite chamber, or by re-locating the sound source signals or the sound
15 source entities in different angles, in order to generate the composite sound field. The
sound field generated by the main speaker and the composite sound field generated by the
sound source signals or the sound source entities in the composite chamber can form a
spatial sound with very good quality. By using of its physical characteristics of the
positions of the sound source signals or the sound source entifies, the sound ‘wave
20 generated by the earpﬁone has an uniform diffusion sound pressure and a surround effect,
which allow an user of the earphonc to enjoy a sound field similar to that in a theater.

[0044] The preferred embodiments are exemplified hereinafter for explaining the present

invention. To be noted that following embodiments are only used for the purpose to




5 side of the earphone of the present invention, and it shall be apparent
to one of the ordinary skill in the art that the structure of the other
side of the earphone is the sane as the one shown in FIG 3. Therefore,
detail explanation of the structure of the other side of the earphone is

itted h in. [ 0046] Referri to EIG .3, t [
car phone AP BStEPER SRS e Gy e Bl P R0 ColBR drnScapRer e

connection unit_ 320_connects the earphone main body 310 at the two sides
(only one HFHai1Ye8¥Bn in the diagram). The earphone main body 310 mainly
conprises a case 311, a main speaker 313, a plurality of sub-speakers 315a,
315b, and [804%], BElGohposi petichserbienal 3dizganr ocheoormpiterei HY adrordup-te pamaker s
315a, 315b, and 315c, and a cover 319. The main speaker 313 and the

sub- speakednsbodilipard fiGhe pRes@fténventibal | B dhdlnsd Bsted fteat FASE3 Ly, illikeatsborn
speaker 313 and the conposite chanber 317 are fixed on the cover 319. The

sub- speakesg ghag, eagﬂi}fi}?lrg ntgfgﬂgjﬂf?%nﬁf&ehﬂ?&{, alnli gl S%Ie?ggafl% BPRSLAL of fiRTDer

317, and share a 33 0 e conposite chanb , such that the

sound wave ner at.ed t osi.te rgomare.uniforn istrjbuted in the
conposite 9 g@%yssg“lg%n {ﬁg apﬂﬁ%ﬁﬁggt%%rg iotf g"es(gﬁ?{ds “’?ei %ﬁt tﬁ? e%%gg?eols 6*?%%"&?@% good
uni form 20, diffuysion sound pressure and surroynd effect. reover, the
portion ofths pRgshgrnipElG ol fhergiprs ﬁet@éﬁﬁﬁﬁi"é‘ﬂnﬁ H’@éﬁrﬁc‘&’r’e ?fﬁgg‘étﬁ%&ﬁbd%ﬁfeaker S
can be adjusted by re-locating the position of the sub-speaker according
to the chahaeaphdnstis emiffeddwedinsub- speaker nentioned above. Details of
which wll be is explained hereinafter. 10 [0047] In an enbodi nent of the

. g);es ent i O] i Referringao PGB, 3heakpliond BBOIcembescsenanpplone amaid badyt 3 10hadnel

t i n speaker. The sub-speak_ers 315a- 315c are for ‘exanple, conprise a
subwof er aepRREEbn BiiP 320, Ivieréifi thé BeHHBHoPRAEKRY corhodls thRRErpRoaSmaRthoapannel

speaker 31 Sc. Werein, the subwoofer speaker 315a is for exanple
install edB%' aﬁh@%ﬁ sﬁieg ?01%( Jn@%ide is shown in the diagram). The earphone main body
310 mainly comprises a case 311, a main speaker 313, a plurality of sub-speakers 315a,
315b, and 315¢, a composite chamber 317 for acqonnnodating.the sub-speakers 315a,
315b, and 315¢, and a cover 319, The main speaker 313 and the sub-speakers 3152~315¢
15 are installed inside the case 311. The main speaker 313 and the composite chamber 317
are fixed on the cover 319. The sub-speakers 315a, 315b, and 315c¢ are installed on the
composite chamber 317, and share a 330 formed by the composite chamber 317, such
that the sound wave generated by the composite room are uniformly distributed in the
composite room so as to from a coinposite sound field, and to provide a good uniform
20 diffusion sound pressure and a surround effect. Moreover, the portion of that of the sound
field generated by each of these sub-speakers can be adjusted by re-locating the position

of the sub-speaker according to the characteristic of each sub-speaker mentioned above.

Details of which will be is explained hereinafter.
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5 conposite chanber 317. Wen the sounds are propagated to the sub-speakers
315a--31St froman AV playi ng apparatus (not shown), the sound wave
propagated fromthe subwoofer speaker 315a, the first channel speaker
315b, and the second channel speaker 315c are uniformy distributed in the

conposite rﬁﬁn} 3@0, sych, that sound pressure is balanced. In order to have
a better sdind’] &Pie{f&Pth%ﬁ!}ﬁa@wﬁwmﬁm thremainspeplet 3 Whisdbr e@mipadabeen

processed by a sound field sinulating process. For exanple, by using the
f r equency- diopt gbinngbinain spkalkeac Thesbb spedker31 Ssublfcase fdreexahmig) eoayricé ¥i ded
poi nt of the sub-speakers 315a-31St shown in the diagram and after the

del ay procesbwosfepgpehior Besh, alfiystichenel §hk13i §b,5indAakcdi@lcAinf SFAE& N9,
circuitry, the best sound field is generated by the sinulation. Therefore,

the sub- spawkeaeis, HRSiBdbhe HasR: Shahet,, e iMaPkh e g‘ééﬁ Bab2rSRE"

other, and a sound with very good uniformdiftfusion sound:-préessure

surround - ovinde 0048] 1 n an ewnbodi nent.- of the_present

i nven't:k i on, %%g&%tg%%gpgeﬁg hy%egﬁh%%n#%%rﬁipﬁod’agﬁte‘ﬁ%etg‘é %ﬁbﬂl‘?""l‘@s PoA3330 i s
constituted with hal | ow col unm. Apparently, the shape of the conposite
room 330 ig“’ﬁbf““n’g‘t’e@é&wglﬂgppﬁﬁﬁﬁ @H’ttsgob’é)st%é o9nd s¥aveopiopagatehyfrashdpe 20
which can forma hollow cavity is suitable for the present invention. The
cover 319 tWoderispeakendbdas the firghehanaghspeakes 3 ESbphud tiei segoraff channel dpéultee s
319a, which is used to propagate the sound wave generated by the main
speaker 31315crt doifotndychistab@id in thet doenposis piven 83 0duah s soBAd prebduré G049]
FIG 3A schematically shows the earphone 300 according to an enbodi nent of

i LT et gl o BT R ST o,
of Fif3 3hadSeA$Hrdb@ssed by a sound field simulating process. For example, by using the
frequency-divided point of each sub-speaker, such as the frequency-divided point of the
sub-speakers 315a~315¢ shown in the diagram, and afier the delay process is performed
by the electronic signal delay processing circuitry, the best sound field is generated by the
stmulation. Therefore, the sub-speakers inside the same chamber do not interfered with
15 each other, and a sound with very good uniform diffusion sound pressure and surround
effect can be provided,
[0048] In an embodiment of the present invention, the composite chamber 317 forming
the composite room 330 is constituted with a hollow column. Apparently, the shape of
the composite room 330 is not necessarily limited to be the hollow column, any shape
20 which can form a hollow cavity is suitable for the present invention. The cover 319
covers the case 311, and comprises a plurality of sound holes 3192, which is used to

propagate the sound wave generated by the main speaker 313 inside the case 311 to the

earphone main body 310.

11



provi de a very good uniformy extensive sound pressure and surround effect. .
As shown 5 in FIG 3A, the earphone 300a conprises two conposite chanbers
317a and 317b. The conposite chanmber 317a conprises the sub-speakers 315a,
315b, and 315c¢c and forns a conposite room 330a. The conposite chanber 317b

conpri ses -speakers 31ha', 315b', .and 5¢' and forns,a.conposite
oo 3300, [OAGAE HIG: P8 S riiatnshons &2 cptmbRae s dbateonfiBhd if FpRasgRpor
descri bes an exanple of only two _conposite chanbers, it will be 10 apparent
to one of WHR@resenl MwaeRtionisheivniip Klfye3adtasedgn t@%@esﬁﬁﬁﬁﬁ%‘ng‘@oﬁ‘oﬁ‘%%Bﬁpri se
two or nore than two conposite chanbers. [0050] FIG 3B schematically

shows t he aanpisiaeo@d@andeanptiongiyt added dtivethe eatpbdnediba obfFIGhdApsege i
i nvention shown in FIG 3. Based on the design requirenent, the nain

speaker B?Osifae\mepn & QR orm Iy Sltersiv sdhih@ grdsturt Bed earqpidngfed)0As i i n
FI G 3B. 15 [0051] I% 3C schematically shows the earphone 300 according to

anot her enhgqsMeAt thet-?:{gxlre[}hlaﬁe @é@fﬁﬂﬁa}kﬂﬁy g)g'_% b%ﬁgéﬁ@%&fnpeﬁ 1357, 34 3PAsefhon the

desi gh requirenent, mal n speaker wn in FIG3A is not installed

in the earphaone. 300 sho in FIG 3 0052] Referr,i t G FIG 4
schenat | cAPRPoSoHEPban7s Brmbdiet ths sl meabrant o 2ane: 28 Tt aed fubisd
according to yet another enbodi nent of the _present .invention. In %he,zo

di agram t99E8PoakEraogt 3% clheripmnosity ehanaheg 3¢ 40 parppassthe sybesneplstR Al o havi ng
the sanme function as the one shown in FIG 3, and the detail explanation
i s onittedlfbl anth3150eBE forTise: campngite redng 3geneAnpasenthy; altheughihe syehwe s
315a' -315c inside the conposite room 330 can be adjusted by re-locating

the posi t i300a sfiovirhia FHGh 3apkatttes aneaidpRefoaly twe cotijmsie tiemhlsdrs, it willdse
{e}(arrpl e, by re-locating the sub-speaker in a front side or a back side of

12 the couppsbh@o GRAFPEBE ordifiarh ¥killGn HRGRE thAGhs BApRAR- 7008 e cobdpridh fdesent
angles, inorder to generate the conposite sound field. The Sound field
generat ed Dy b (B! AnfRER Hamiress.
[0050] FIG. 3B schematically shows the earphone 300 according to another embodiment
of the present invention shown in FIG. 3. Based on the design requirement, the main
speaker 313 shown in FIG.3 is not installed in the earphone 300 shown in FIG.3B.
15 [0051] FIG. 3C schematically shows the earphone 300 according to another embodiment
of the i:resent invention shown in FIG. 3A. Based on the design requirement, the main
speaker 313 shown in FIG.3A is not installed in the earphone 300 shown in FIG.3C.
> | [0052] Referring to FIG. 4, FIG. 4 schematically shows a partial sectional diagram of an
earphone 400 according to yet another embodiment of the present invention. In the
20 diagram, the same reference number is used to represent the element having the saine
function as the one shown in FIG. 3, and the detail explanation is omitted herein.
[0053] The sound field generated by the sub-speakers 315a~315c¢ inside the composite

room 330 can be adjusted by re-locating the position of the sub-speaker according to its

characteristic, for example, by re-locating the sub-speaker in a front side or a back side of

12



"and a sound with a very good uniform di

e q - 55] ElL G, 4A schemat.i cal | h
Cor Rt RO PRSP e i EOPH) oy BRESRTBRI SRt T,

and the conposite sound field generated by these sub-speakers in the
conposite chanber can forma spatial sound with very good quality. For
exanple, if the first channel speaker 5 315b is a back surround channel
speaker, and the second channel speaker 315c is for exanple a central
channel speaker, the first channel speaker 315b and the second channel
speaker 315% SHmPosHy phamher.cl byyrerlpeating thaisubrspealeer tim difecsen oniles, iolnadrnes 317,
In other words, the first channel speaker 315b and the second channel
speaker 318encinte thawsmepdsiielsound fidhé Theoposidifeld pardeed Byt henhbin spesker 313
configured behind the other, such that the sound 10 generated by the first
channel  spemkei c8hpbsitesodad Ayidgdeh@ated byeWdsdkib-bpdiRers fn fHRICBhPosiEOIRADEL ©
sound field. In addition, the sound field generated by the rmain speaker and
the conpogid @rsaupstif i th - 8p € . the ¢ osite
chanber can forn1ggg%gﬁkgﬁqggﬁ%ghgﬁ%ﬁmgé¥§ﬁggggaa%é i yﬁékggggeéP?&gge
sound.gene e h eal phone, has. a go uni fo di ffusi on sound

pr essir e a% bagséa%{arct(l)(usﬁl & ‘?ecg%n,nebwsﬁe@ﬁeralgf‘@%‘e i@oﬁé Eb%qne FPearer ehcpRdie 400
to enjoy a sound field simlar to that in a theater. [0054] As nentioned
above, in BPHWe? genliahehapacl speaer.dhe Hestisfngelapraker 8 b anddhe seoond pkannd0,
the sound signal received by the earphone 400 may be a signal which had
been proc®Ps¥ed 3dyc aresesimendtiieilly installddainisidg the owmpssite fhambz@Bl. en dterusi ng -
the frequency-divided point of each sub-speaker, and after the del ay
process pevdnds,thdfitsyciizfintiispeakleett Shaimidthedegtrd caahel ¥peikecSB% AdinSlaliédint 'Y,
the best sound field is generated by the sinulation. Therefore, the

sub- speakelis composie chRRbsANE7 @ﬂﬁrﬂiﬁrcoﬁﬁ%&ﬂeﬂfnﬁrtﬁg Bﬂf@rﬂu&:ﬁ' R0 Qe

si on sound preessure and a

Fl G' 4. B%&%%oé’l{}, stotrllﬁ"d ﬁlglal %]a({d?tgéjr{, Elfens%%d fie drg%ngr%e%l b(j)(fthe main speaker and the

composite sound ficld generated by these sub-speakers in the composite chamber can

form a spatial sound with very good quality. Moreover, the sound generated by the

earphone has a good uniform diffusion sound pressure and a surround effect, which allow
15 a user of the earphone 400 to enjoy a sound field similar to that in a theater.

{0054] As mentioned above, in order to achieve a better sound quality for the earphone

400, the sound signal received by the earphone 400 may be a signal which had been

/j processed by a sound field simulating process. For example, by using the

frequency-divided point of each sub-speaker, and after the delay process performed by

20 the electronic signal delay processing circuitry, the best sound field is generated by the
simulation. Therefore, the sub—speakers inside the same chamber do not interfered with

-each other, and a sound with a very good uniform diffusion sound pressure and a surround

effect can be provided.
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conposite roomcan be optionally added into the earphone 400a of FIG A4A,
so as to provide a good uniformdiffusion sound pressure and a surround
effect. As shown in FIG 5 4A the earphone 400a conprises two conposite
chanbers 317a and 317b. The conposite chanber 3. 17a conprises the

sub- speake 5b, and 315c and forns conposite room 330a. The
conposi te [@ﬁaﬁéﬁ%ﬁscw%w %%hqwrk%ﬂﬁp%oﬁ@%?@?é%{ jg fo angmgodimentol 1 5¢-
and fornms a conposite room 330b. Apparently, although the earphone 400a
shown i n Rhepresant invenionshewndn B&adpBesed oh thndspignasqeioemosi mercirtblr s,
it wll 10 be apparent to one of the ordinary skill in the art that the
ear phone 4@@gposhy reempean be optisnalty addeddntohthn cambon® APOsS bf EIGhaspsar ss td 0056]
A roomw th a specific physical structure for the sub-speaker can be

further  4geViasegdodbdudiREmiARSDA sdunigREdsOR and 4 SHrrb R cfRecD EAS SlowQH R,
gquality can be achi evedwherein, the physical structure depends on the

hysi cal i gn. X I I e r-gi te 0 | ai n
ow (5 desrgna ¢irpiort M. BomBls" Bl Whlrbolf® thaimotf ARSI LI, IR
channel speaker. 315b .an he second channel. s er,  3150.. [ Q057] _.FI G 4B
schomat | cAP oSO MATRE JLiA ORGSR Gef SRRy Lo dhsk o b et RS = of
the present invention shown in FIG 4. Based on the design requirenent, the

main  spe&REPOSirogaLtPai The|campopide shanbien 3L 2 seaphises thresubaips 34@0 shown

in FIG 4B. 20 [0058] FIG 4C schematically shows the earphone 400a according

t o anot heB15&nhmd3 Henand fortiser quugmesiit roomv 334, ofipshiently, althdugh thdearflased on
the design requirenent, the nmain speaker 313 shown in FIG 4A is not

instal | ed400a sHdeviciamIGONA iNOSAGhBMXainple Wiikodly. twd4otdposie] ciiRafets, itRent o
| G 5A, FIG5 schematically illustrates a partial sectional diagram of an

“ear p@gne BOQpRER HI0RE off e/ SilanBRP LRI in SHD 2 IR Mhe Hrphdie ARIEH! cduipifat | on.

Int
two or more than two composite chambers.

| [0056] A room with a specific physical structure for the sub-speaker can be further

designed in the present invention, such that a better sound quality can be achievedwherein,

the physical structure depends on the physical design. For example, a diagram is used

15 hereinafter to explain how to design a room with a specific physical structure for the first
channel speaker 315b and the second channel speaker 315c.

[0057] FIG.4B schematically shows the earphone 400 according to another embodiment

E‘ ) of the present invention shown in FIG. 4. Based on the design requirement, the main

speaker 313 shown in FIG.4 is not installed in the earphone 400 shown in FIG.4B.
20 [0058] FIG.4C sch’ematically shows the earphone 400a according to another
. embodiment of the present invention sﬁown in FIG.4A. Based on the design requirement,
the main speaker 313 shown in FIG.4A is not installed in the éarphone 400a shown in

FIG.4C.
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diagram the sanme reference nunber is used to represent the el enent having
the same function as the one shown in FIG 3. The earphone 500 conpri ses
an ear phone nmain body 5 310 and a connection unit 320, wherein, the
connection unit 320 connects the earphone nmain body 310 at both sides of

t he earphogﬁ 500 _(only one side is shown in the diagramj. The earphone

mai n body IV HaRefejingmieiliGs 84, ElG §sehanatically nkhistragp eqiaetial 3¢3ional dipgpal i ty
of sub-speakers 315a, 315b, and 315c, a conposite chanber 317 for
accomodat iafgn ehpheuss Meabuing (8 15panolih kmbatth @it 5E thedResedt FOURIon3 19 theThe
mai n 10 speaker 313 and the sub-speakers 315a 315c are installed inside the

case 311. THiseram| the sapRakRendd Juabe: I'sh@seaQwaﬁ%%&léitghggﬂ@ﬁknﬁﬂvn@%%g%@g on

the cover 319. The sub-speakers 315a, 315b, ‘an share a

00m 330 RSOOSR, ORI Ty BOSEL L S Br et

enbodi nent, The first channel speaker
speak 31 rise sub-r.gom 331, and a sub-room 333, respectively. The
stber om 3310 SR hBeclaf i 178 R’ e puechionmuad . srmbets éhaTbhaned
317c, res ect%v gé' In addition, the first channel speaker 315b and the
second cha %ffy &t both ries af thefepsphane H0Q (raly bamtide & sBaTh imthe d3dgtam).
respectivel g It is known fromthe structure nentioned above that the
sound genete earpbyne it ibody 3dRanaiely spepksss 3L1ake 301,089588 shBARHAN 3L he
sub-room 317b first, then propagates to the conposite room 330, and
finally prplpediay est teb-ssakérs ®Ba, H9bi |adl B15¢he E&Hﬂ&i&%%ﬁlﬁﬁ% %o?ﬁ

c tirst, en

second channel speaker 315c passes through t he sub-room 3

i Tt b T e e R TR S e A R
Chmcr ot SR R ARk TN, AT R TS o
generate %peaker 313 and the composite chamber 317 are fixed on the cover 319. The

sub-speakers 315a, 315b, and 315¢ share a composite room 330 formed by the composite
chamber 317.
[0060] In the present embodiment, The first channel speaker 315b and Vthe‘ second
15 channel speaker 315¢ comprise a sub-room 331 and a sub-room 333, respectively. The
sub-room.3.31 and the sub-room 333 are formed with the chambers 317b and 317c,
respectively. In addition, the first channel speaker 315b and the second channel speaker

' ) 315¢ are fixed on the chambers 317b and 317c, respectively. It is known from the

structtir’e‘mentioned above that the sound generated by the first channel speaker 315b
20 passes through tﬁe sub-room 317b first, then inropagates to the composite room 330, and -

finally propagates fo user’s ear. Similarly, the sound generated by the second channel

speaker 315c passes through the sub-room 317¢ ﬁrsf, then propagates to the composite

room 330, and finally propagates to user’s ear, wherein, the chambers 317b and 317¢ are

. physical structures with special designs. For example, the chambers 317b and 317¢ may

15



plurality of roons inside the conposite room 330, and these roons are used
as sub-roons 331 and 333 for the first channel speaker 315b and the second
channel speaker 315c, respectively. 5 [0061 ] The design of the chanbers
317b and 317c are mainly focused on forming a room wth a specific
physical structure. As shown in the diagram there is smal | di stance

bet ween t hbe camsityeed by rreprke fubsy 70 temativaly 89 R*,"itg.capﬁ)edfsﬁgrto\ﬁ%ﬂ@fe After

t he sound wave propagates from sub-roons 331 and 333, respectively through
the first phaalitebf rospeatkside B¢ sompesite rém 33e.0nd tedsa ronsns Fpasgdas sgh5oms he
sound wave w || through the 10 conposite room 330 first, and then to the
user's ear33haedghs fhethe drgthaaend @PeakEh815p nnd thepoeofid charmiek spakemghl Scs
described in details hereinafter. First, for reducing the tube-tone
phenonenonmﬁgggggypn t he basic acoustic theory, the |longer the distance a
sound wave has to“propagated in an encl osed chanber, nanely the |onger the

propagati o | stance, t r g sef ] i ! o -

resul ? , th@ogﬂ/\ﬁeﬁmr%Sl |?e§eggmie[§rsglg§§§g?2?% %g?%agﬁlkég %\h/asé\%bill g&ﬁlﬁgﬁ%nd in
ot her words, a higher sound pressure is required. In_addition n the
sound waveVph &p@ﬁg‘?’éé’liyﬁc%}hﬁ%é%?o@é&heﬁﬂﬁﬁ H? dAEHR-ADeRE & W‘flhﬁggi?ﬁ%ll | er
dianeter to a tube with a |larger dianeter, the probability of resonance .
i ncr eases, betvperthgshamberg 31 7k ped 3blerprdfhe sasgrid 9 Injothar svsdy aflst Bgieaned t he
propagated effect. 20 [0062] The structure of the chanbers 317b and 317c,
f or exanpleaveapopaystes fithv@, subapomb 33¢ adpiISd e¢spectivedy thrawgte thenfiise chanaeh t hat
t he sounds propagated in the sub-roons 331 and 333 can forma very good
_uni for m di dsbarsdr 3156 QA dhd beond 'cBamidll spedkief B05E)dhekbant wave will ahfoligh the

{ Zpar acteristic of the physical structure of the chanbers 317b and 317c.

“Accordi ng coﬁ%otsﬂg &3R50 r’@.gtt’ 3hd $htd¥% e 8P iRt fRbudt BeRiaRRAE 00V eThd On,

the predetermned curve
principle for this design is described in details hereinafter. First, for reducing the

tube-tone phenomenon, based on the basic acousﬁc theory, the longer the distance a

sound wave has to propagated in an enclosed chamber, namely the longer the propagation

distance, the more. serious the distortion will be. As a result, the power required to

15 propagate the sound wave is higher; and in other words, a higher sound pressure is

required. In addition, when the sound wave propagates in the enclosed chamber, from a

tube with a smaller diameter to a tube with a larger diameter, the probability of resonance

) | increases,. In other words, the sound pressure is increased to enhance the propagated
effect. |

20 [0062] The structure of the chambers 317b and 317¢c, for example, a curve tube, may

have a predetermined curve angle, such that the sounds propagateci in the sub-roon;s 331

and 333 can form a very good uniform diffusion sound pressure and a surround effect due

' to the characteristic of the physical structure of the chambers 317b and 317¢ . According

to the experimental study performed for the present invention, the predetermined curve
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angle is for exanple, wthin a range of 80-100 degrees. In such a range,
based on the changes of physical characteristics of the sound wave, a nore
saturated sound field is propagated, such that the width and the depth of
the sound field are further inproved. [0063] Referring to FIG 5B, FIG 5B
schematically illustrates a partial sectional diagram5 of an earphone 500
accor di ng t298lpds ferroample, avithire p nange off80cHY dageensntlnisnote ntrimge, bited onsthae

ref erence nunber is used to represent the el ement having the sanme function
as the onehsigesof iphyftdbch@actEhisgios afphe seind00ae) aphbesitiaieé 36RDAEdMRI N
body 310 and a connection unit 320, wherein, the connection unit 320

connect s t heopRasBNanch it the AN and e &puPof e SHARPAAN atdEir@Rf RRHE4D00

(only one side is shown in the diagram). The 10 earphone nmai n body 310

mainly co ' ] cpa [ [ 113 lural jty.of | .

sub- s peakgmo%T SRSegerﬁg% E%l%éagg’ g@g % Sgﬂggér&rgcglslﬂl gﬁsg anb 8?‘%%3?\4%‘%‘}3‘ diagram

acco dat i t he, sub-speakers.315a, 315b, and 315c, and a_cover 319. The
mai n peakgf g%i"i‘%plé?ﬂf%eﬁm ngstﬁé@k@}%h%ffg&%%@%?éhq PrStent upgohosi dbe t he
case 311. The main speaker 313 and the conposite chanber 317 are fixed on
the cover S refefenceypuiss scened t@ 1epscse1thp element hviad Bre sshwrfenctionaspbsi t e
room 330 forned by the conposite chanber 317. The first channel speaker

315b and t tree showonid BladneThespegptione SB0FompoisE ars earghentmanoro 333 tead a a
sub-room 333, respectively, wherein, the sub-room 331 and the sub-room 333

are for mecbmedtiontung: 330awheres:, Mo fonabeliod vttt 3700RREdH R darpole ek bbpp. the
first channel speaker 315b and the second channel speaker 315c are i xed

(51, e Sheeind facead kTt EOAREbAy S i ARk TPl e,
o0, PR T e R 1 R R AP e
such that sglggpg&egs% 1‘5]:51,7315b, and 315c¢, a composite chamber 317 for accommodating the

- sub-speakers 315a, 315b, and 315c, and a cover 319. The main speaker 313 and the -
sub-speakers 315a~315c are installed inside the case 311. 'fhe main speaker 313 and the
composite chamber 317 are fixed on the cover 319. The sub-speakers 315a, 315b, and

15 315¢ share a composite room 330 formed by the composite chamber 317. The first
channel speaker 315b and the second channel speaker 315¢ comprise 2 sub-room 331 and

) a sub-room 333, respectively, wherein, the sub-room 331 and the sub-room 3.33 are

) | formed with the chambers 317b and 317c¢, respectively. In addition, the first channel

speaker 315b and the second channel speaker 315¢ are fixed on the chambers 317b and
20 317¢, respectively.
[0064] The difference between the present embodiment and the earphone 500 in FIG. 5A

is in the design of the chamber 317b. The length of the sub-room 331 of the first channel

speaker 315b formed by the chamber 317b is intentionally extended, such that the delay
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time can be increased. In other words, the width and the depth of the sound
field can be inproved. [0065] Referring to FIG SC, FIG SC schematically
illustrates a partial sectional diagramof an earphone 500 according to
yet anot her enbodi ment of the present 5 invention. The sane reference

nmber i dtor h I t ' [ :
Chown i n_ FHBE g0 DS ERGRPIB AE 0" Conpr LRk AT ARkl B0 4 0° D0

a connection unit 320, wherein, the connection unit 320 connects the

ear phone HaP®vesbdy 310 at both sides of the earphone 500 (only one side is
shown in the diagram. The earphone nmain body 310 mainly conprises a case
311, a nmi f00SppakRefeBR, taFI® PLUFHED. 1§ sofiersatisalydHrevates3a partiad sepionghd
315c, a conposite chanber 317 for accommodating the sub-speakers 315a,

315b,” and ghpfun dMCar caplbie 309 .acThrdingnion yets peatker efbddinrd: biichs yiresspeaker s
315a-315c are installed inside the case 311. The main speaker 313 and the

conpogi te gi%gﬂé? | PrlelsatcSrefek iR nBMbENS uSQVBTepkbSnt Hltlerfitit hapiaghies sanl5a,
315b,§and 15¢ share Sa (‘:E:orerpoesh:%té1 room 330 for%ed by the conpos?te 15

chanber 317. The first c¢hanne r WE- aker
315c conp goﬁassthf)??eo r%wélﬁbﬁ'gf Zﬁgﬁ : %1 glgem 33, égiirg{b?%@% ) %%(?cgfn,
t he sub-room 331 and the sub-room 333, are for.med w t he nmbers 317b
and 317c, ?Hspret pomiegtion puit é%‘&i“t’tie(‘jﬂ?’ the 80?46?@?11 Bﬂ’gh %Q ICO%I}%%II}@? e?ﬁ’é “nd
the second channel speaker 315c are fixed on the chanbers 317b_and 317c,
respect i veingpin Rdy[300@6potiisilespf the capbenes¥d0(erly ong sidsieshonn igbodpgremY- and
the earphone 500 in FIG 5A is in the design of the chanbers 317b and

317c. As NEh caphohahnye boty&1taniigly ofmprives actsriiils a3ndin epedk@1Yi3, ax e
rr? nly focused on formng a roomwith a specific physical structure. As

or Bl B e 8 o Gt 67 nod eur ve ‘angl er such that
the sound accommodating the Sub-spéakers 315a, 315b, and 315¢, and a cover 319. The main
speaker 313 and the sub-speakers 315a~315¢ are installed inside the case 311. The main
speaker 313 and the composife chamber 317 are fixed on the cover 319. The
sub-speakers 315a, 315b, and 315c¢ share a composite room 330 formed by the composite
15 chamber 317. The first channel speaker 315b and the second channel speaker 315¢
comprise a sub-room 331 and a sub-room 333, respectively, wherein, the sub-room 331
and the sub-room 333 are formed with the chambers 317b and 317c, respectively. In
'—) : addition, the first channel speaker 315b and the second channel speaker 315¢ are fixed on
the chambers 317b and 317c, respectively.
20 [0066] The difference between the present embodiment and the earphone 500 in FIG. SA
is in the design of the chambers 317b and 317¢c. As menﬁoned above, the design of the
chambers 317b and 317c¢ are mainly focused on forming a room with a specific physical

- structure. As shown in FIG. 5C, the structure for forming the chambers 317b and 317c,

for example, a grid plate, may have a predetermined curve angle, such that the sound
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18 wave that propagated in the sub-roons 331 and 333 can forma uniform

di ffusion sound pressure and a surround effect due to the characteristic
of the physical structure of the chanbers 317b and 317c. According to the
experinment performed for the present invention, the predeterm ned curve
angle is for exanple, within a range of 80-100 degrees. 5 In such a range,
based on t Feave faigezpasited frethstsylbireqns 3haamlcd3dr daptfonn efunifhen difisibnveeued a
nore saturated sound. field is propagated, such that the width and the
depth of t ipeesswardd af suelodndiefedtuduchenthd oipirat@ibtic[FABT bhiRada@ &tridiGret oF tht G
5D, Figure 5D schematically illustrates a partial sectional diagramof an
ear phone 5@RarAEES A 7H Gink O3 HRt graed . n

invention. Simlar to the %grpﬁ%%%hgfo in FF ?KQEF%QGF@%E?ﬁ'%?I%%?Rt
sub-room 3 3 ' : speaker 315h forned with hamber 317b
of the pr eghévﬁgﬁ%&ﬁbﬁged{r%%mggﬁ%ﬁeeaﬁl %geds ?Or{teéﬁlpplc?n‘gf%,a r&'ﬁ%ehoégﬂglto(btdﬁgr gl ay
time gan bg increased, In other .words, the wdifh and the depth of the
sound%f i el ' ¥% abféng%{}?-?‘iaé’a.tn? elersaps ‘Pﬁfh%ﬁ}’%%flh@?ﬂé%wfmwaﬂ wae, a
present invention, as nentioned above, the first 15 channel speaker 315b
and the seB@rusatHatsdspubbelddy ppagatet, smiGhatthe vadidi ad shedeptinof the sound
conposite -chanber 317 in a manner with one next to the other according to
the char alitlépicfurtber infproveel. f i r st channel speaker 315b and the second
channel speaker 315c. A difference in distance between the sub-room 331

and the sUBO6TORA3RiniStot Fics 10 Fitre 5§L§éheﬁlﬁﬁ’éallghﬁu§%'&da E:ialﬁiafi s gétat ed

by the nmain speaker 313 and the conposite sound 20 field generate y these

Sub- Sheakfiferhl b CORIRALY S0 NG AL 0RbddheROU She Mrdlvery

{gpod quality, and the soun as an unffor usi on-soun nd a

as it oneura, S BUEAGype ol iy ERLOR Biens Rl Mebbutengal of e t no

chanber

first channel speaker 315b formed with the chamber 317b of the present embodiment is

extended intentionally, such that the delay time can be increased. In other words, the

width and the depth of the sound field can be improved.

[0068] In yet another embodiment of the present invention, as mentioned above, the first

15 channel speaker 315b and the second channe] speaker 3 150 of FIG. 5 are disposed on the
composite chamber 317 in a manner vwith one next fo the other aqcording to the
characteristics of the first chanm_el speaker 315b and the second channel speaker 315¢. A
difference in distance between the sub-room 331 and the sub-room 333 is thus formed,
such that the sound field generated by the main spéaker 313 and the composite sound

20 field generated by these sub-speakers in the composite chamber can form a spatial sound

with very good quality, and the sound has an uniform diffusion sound pressure and a

surround effect. The earphone of this embodiment is shown in FIG. 6.

[0069] As mentioned above, it is also possible to have different designs for the chamber

of the earphone 600 in the present invention. For example, the length of the sub-room
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of the earphone 600 in the present invention. For exanple, the |ength of
the sub-room 19 331 of the first channel speaker 315b fornmed by the
chanber 317b is extended intentionally. As a result, the delay tine can be
i ncreased, and in other words, the wwdth and the depth of the sound field
can be inproved. The earphone of this enbodinment is shown in FIG 6A 5

[ 0070] Mor¥dvef thadirstechiannele dpeakeav 815t tfoinsedaby othp odwinibiee 31Gbhmvextanded
different design for the chanber of the earphone 600 in the present

i nventi on,infRAtoddNS. eardRaNe 1R ddiy Sme eaPBElindBdated, Snd OYMer Words Ghe GRdthFor
exanple, the difference between the earphone 600 of the present enbodi nent

anpl . “the e | | :
A L Y A T e

mai nly focused.o ogryming a roomwith a specific physical structure. As
shown in%?@’%ggé't% structure for formng the chambers 317b and 317c,
for exanple, a grid pl ate,_mag. have,  a predeterm ned curve angle,  such.
that %he J80FY I‘%ﬁ(ﬁ’é“’ﬁﬁ spagriiasd phovenid s alspposgblede 3ave afifferestdeig forthea very
good uniformdiffusion sound pressure and a surround effect due to the
char act er ichtinberodf tthe eptppene i00s i thet presewdf invhetianh sande the 8arphonks ofiribis317c.
It is known fromthe experinent according to the present invention, the

pr edet er nepd@ddingne & shoghen FEG 6B, Rorarmhple, thi diffsterebatgenahe &0plid@ 608gr ees.
In such a range, based on the change of the sound wave's physical

charact er ip$the& priefRbSREhALRH theS SMPEbrel 60 il FIG! BPaUAL@E deSighbitfaat the
w dth and the gepth of the sound field are further inproved. 20 [0071] In

R L R N R ey

adjusted jagoording to the characterisfice of the fiLsf channel, speaker
in FIG. 6B, the structure for fbnning the chambers 317b and 317¢, for example, a grid
plate, may have a predetermined curve angle, such that the sound wave propagates in the
sub-rooms 331 and 333 can form a very good uniform diffusion sound pressure and a
surround effect due to the characteristic of the physical structure of the chambers 317b

15 .and 317c. Tt is known from the experiment according to the present invention, the
predetermined curve angle is for example, within a rén-ge of 80-100 degrees. In such a
range, based on the change of the sound wave’s physical characteristic, a more saturated

- ) sound field is propagated, such that the width and the depth of the sound field are further
improved. |

20 [O(ﬁl] In yet another embodiment of the present invention, the opening direction of the
chambers 317b and 317c¢ for forming the sub-rooms 331 and 333 can be adjusted
according to the characteristics of the first channel speaker 316b and the second channel

speaker 316c. For example, the first channel speaker 316b and the second channel

speaker 316¢ can face different directions. Referring to FIG. 7, FIG. 7 schematically

20




speaker 316c. For exanple, the first channel speaker 316b and the second
channel speaker 316c¢c can face different directions. Referring to FIG 7,
FIG 7 schematically 20 illustrates a partial sectional diagram of an

ear phone 700 according to yet another enbodi nent of the present invention.
The opening of the chanber 317b faces the cover 319, whereas the opening

of the chamigfraRd ZCphBae SectidRalOlAE ans of ggoiaﬁﬂt&ﬁlg‘?%ﬁ’ Qédgﬁ'cgﬂgﬁﬁ S(et 33ther

Therefore, after the sound wave geéner at secon speakKer

316¢c 5 pas . h b-room 3 is.the.sound wave,is. refl ected by
the inter ngﬁ%%ﬁalp-{egg‘?ﬂp hggesgﬁr‘}ﬁgeﬁ%tog‘ ﬁi‘g PFEee gﬁ%etcﬁéﬂig%r% ajes e W Vehe
user. Acco géw \F/F@th such g_idesi n,_ . the drawback_ of an insufficient

i nt er nal SB ¢ &5EOF His WaPgB S & Tlofieass Hieether sidseof the Gempeisits woance
bet ween the sound wave generated by the first channel speaker 315b. and

t he sound d¥hedhesthrpyafididhe sewndwehageeiratepbaitbe s&bhd dhanye spedkat @1@ut t he
ear phone to main body 310 is thus increased. Consequently, the depth of the

soundsf i el phsgerthmapk thebyb-rodra 363y ip fRneuidRavdsis FeftdchabyithPmestes w4
Mor eover, as nentioned above, it is also possible to have a different

desi gn f orcdriosité RmR 880 hd G R8p2ARA%0 z&ouéeg | é@@gg\fn%ég ?Jitlf- Stk lra_téieﬁ ,eand ,

the earphone of this enbodinent is shown in exanpl e,

di fferenc . ' f e _present enbodi nent .and the .
car phone. 780 ArERRb G FEEORE e ga o O RPRRE n PE SR B AR St As
ment i oned .above, the. desi of the chanbers 317b _and 317c are mainly

f ocused or%lr?%alﬁgeﬁeé’c%b%&?ﬁ‘?a]etsﬂ E’ﬁ%‘bﬁ%@@twst;“é frst shanpel speaker ASkisdn - i n
FIG 7B, the structure for formng the chanbers 317b and 317c, for exanple,
caygrid  plthg undgenerated by the seeandrohaneal speaker3 Hinglogpropagete autdlie ediphaeund
“wave that - pr_ogagat ed in 20 the sub-roons 331 and 333 can form-a very good
uni f & m dintdie8odyn3 Idoe oispmasmad eCanstqaentyuthedeptth ofticanund Geldtgenébed by

characteristic of the physical structure of the chanbers 317b

the earphone 700 is further improved.

[0072] Moreover, as mentioned above, it is also possible to have a different design for the

chamber of the earphone 700 in the present invention, and the earphone of this

embodiment is shown in FIG. 7A. For example, the difference between the earphone 700

15 of the present embodiment and the earphone 700 in FIG. 7 is in tﬁe design ‘of the

chambers 371b and 317c. As mentioned above, the design of the chambers 317b and

317¢ are mainly focused on forming a room with a specific physical structure, As shown

in FIG. 7B, the structure for forming the chambers 317b and 317c, for example, a grid

plate, may have a predetermined curve angle, such that the sound wave that propagated in

20 the sub-rooms 331 and 333 can form a very good uniform diffusion sound pressure and a

surround effect due to the characteristic of the physical structure of the chambers 317b

and 317c. According to the experiment performed for to the present invention, the

predetermined curve angle is for example, within a range of 80-100 degrees. In such a

range, based on the change of the sound wave’s physical characteristic, a more saturated
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and 317c. According to the experinment performed for to the present
invention, the predetermned curve angle is for exanple, within a range of
80- 100 degrees. In such a range, based on the change of the sound wave's
physi cal characteristic, a nore saturated 21 sound field is propagated,
such that the width and the depth of the sound field are further inproved.

[0073] Appaugticld isipfopkhted Racieapte REaSandRhé Hejiedf @leQuend AcldRengrther a
soft cloth (not shown) may further cover the cover 319, so as to avoid the

unconf ort%pq fgeling of the 5 user for wearing the earphone for a |ong
time. [00 PR summary, the earphone structure provided by the present

i nvention proyides a , plurality, of. sub-speakers, sharing a co Si t,e. room
such that REL AaReRu ot ylinsetieBginien PREGESL AnSoh iRl o£F B Rolmhe y
distributed in_the conposite chanber and a conposite sound field is
gener at ed pwohawy fathergeuandae sovas 3 Resocisiip d¥piddbe Hagameipriabls delmeof iy
field generated by each of these sub-speakers can be adjusted by

re-| ogat i mnepet for waadsg theomrmiont e aslobg §pwaker according to its
characteristic, for exanple, by re-locating the sub-speaker in a front

side or a [0ez &is€en@iry the caphbesithentdprdbded 0r thbyresend ineaitiongrétides a
sub-speaker in different angles, in order to generate the conposite sound

field. Thesay fsfubf‘sbéa&?m&ﬂﬁgg CBMIBBB% #3Bh) s SR KOhe 85¢hd WEvCOTRANA ©

sound fiel'd generated by these 15 sub-speakers in the conposite chanber can
- forma spatjal _sound w.th ver ood qual Lty . . ' . e t he
physi cal c ara%leégeslﬁgss FES 0 ﬁ%ﬁ?’%’ggt‘?@ﬁ@l&d %‘lﬁé‘%ée%élﬁ‘@-g%‘gegéﬁé}%‘g‘% m? & sound
generated by the earphope has a r ood uniform di ffusian sound essure
T o cotwaSEs so0nR Hebtis arnestied by 1ees Sthsthankss 0 e paRef e aebe, i oy o
~sound field simlar to that in a theater. 20 [0075] The foregoing

descHd pt i sauwt fielegeperateds ineench el dhgsesub-speakerrecasr esadiestedbe fe-fasating the

position of the sub-speaker according to its characteristic, for example, by re-locating the
sub-speaker in a front side or a back side of the composite chamber, or by re~10catiﬂg the
sub-speaker in different angles, in order to generate the composite sound field. The sound
field generated by the main speaker and the composite sound field éenerated by these

15 sub-speakers 1n the composite chamber can form a spatial sound with very good quality.
By taking advantage of the physical characteristics of the locations of these sub-speakers,
the sound generated by the earphone has a very good uniform diffusion so-und pressure
and a surround effect, which allow the customer of the earphone to enjoy a sound field
similar to that in a theater.

20 [0075] The foregoing description of the preferred embodiment of the present invention
has been presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form or to exemplary embodiments
disclosed. Accordingly, the foregoing description should be regarded as illustrative

rather than restrictive. Obviously, many modifications and variations will be apparent to
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has been presented for purposes of illustration and description. It is not
intended to be exhaustive or tolimt the invention to the precise form or
to exenpl ary enbodi nents disclosed. Accordingly, the foregoing description
shoul d be regarded as illustrative rather than restrictive. Qbviously,
many nodifications and variations wll be apparent to 22 practitioners

skill ed i nptbiigordthd skilltLiEMROth MRt smBb&inhases cﬂ&@nqgﬁ Qs dfdd il ofleffy O

best explain the principles of the invention and Its best nobde practi cal
applicatio I r-son kil.led,in the art .to understand
the. 1 nvent b TR BnRERsS REIRRATGR St PR a8 PRkt 7 BaEFBRE s

are suited,to.the particul ar us r 5 inplementation contenplated. It is
i nt ended t W&EebYHE %E‘E} ePYFotsh lﬁ‘?fgérhtﬂ?eoﬁrttf% Heesstied By myendion) for arigppended

hereto and their equivalents in which all ternms are nmeant in their
broadest, frebadimaniseandewith varions snodifieaticing easi ardi witcédo the pmdwilet e or
appreci ated that variations may be made in the enbodi nents descri bed by
per sofis s kimpledentatidth@ngmiplateil t ftasintahepditiat thg stopesf tHeansadion beldetifil Wy esent
invention as defined by the follow ng 10 clains. Mreover, no el enent and

conponent tha claas apg&ﬂea heteSS hd el dhia@NHeSnicR MMererAe Q:iec.fléﬁﬁ tilltl %éhhe

pu’b!, ic regardl ess of whether the elenment or conponent is explici ,
et ed | rbied Rl b ee sy ol TS, HAMER | Sopdhcoihadiphone
peaker - WRTERRT @3 EBaky s RBODELA s By PernEs Splissan e
;} without depaitipg from the scope of the present invention as defined by the following
| 10 claims. Moreover, no element and component in the present disclosure is intended to be

~dedicated to the public regardless of whether the element or component is explicitly

recited in the following claims.

23



chanmber, which are installed inside the case; a conposite chanber; wherein
t he sub-speakers are di sposed on the conposite chanber for formng a
‘conposite room such that the sound wave generated by the sub- speakers
fofms a conposite sound field, and the sound wave generated by the sub-
speakers as well as the sound wave generated by the main speaker are
propagat ed out of the earphone; and a cover, wherein the cover and the
case jointly cover the nmain speaker and the ' sub-speakers for form ng the
ear phone structure. 2. The earphone structure of claim1l, wherein a

positionqugqugﬂgﬁﬁﬁﬁ§F: channel speaker is disposed at and a position
where the second channel speaker is disposed at are not symetrical. 3.

The ear phone &t rAnctapheno$treiwe, votprivihgr ei n t he sub- speakers further
conprises a sggﬂqofer speaker. 4. The earphone structure of claim 3,
wher ei n the stbWsof er speaker is disposed on a back side of the conposite

chanber. 5. Theaiedppilenandh plgdlity 6f aib-Peaie® comphRRizai first dRnkd) bt e
chanber is,a ho|low colum. 24 6. The earphone structure of claiml,
wher ei n ¥¥hksegen ﬂ@n%f{isp%@awéwé arg djpRoget ot rRenreaite sides oh thegompRpitn a

speci fi coplys GalicSirE HElab®insifle (HEGsEar phone structure of claim 6, wherein
each of the sub-roons is formed Wwth a correspondi ng chanber. 8. The

ear phone st r uttempostf chimbar Whenshnethei sub-spediersfare ldispesedndoethe dogpasitecur ve
tube, an&a%%pfogffo&ﬁgg g%(r)r\r/lSostit% qgésm,hs%éh that H‘leeCSiOfuli'l Wave geenelaa@gi t?y the sub-
speakers forms a composite sound field, and the sound wave generated by the sub-
speakers as well as the sound wave generated by the main speaker are propagated out of
the earphone; and

a cover, wherein the cover and the case jointly cover the main speaker and the
sub-speakers for forming the earphone structure.

2. The earphone structure of claim 1, wherein a position where the first
channel speaker is disposed at and a position where the second channel speaker is
disposed at are not symmetrical,

3. The earphone structure of claim 1, wherein the sub-speakers further

- comprises a subwoofer speaker.

4. The earphone structure of claim 3, wherein the subwoofer speaker is
disposed on a back side of the composite chamber.

5. The earphone structure of claim 1, wherein the composite chamber is a

hollow column.
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9. The earphone structure of claim8, wherein the curve angle of at |east
one of the curve tubes is within a range of 80 degrees to 100 degrees. 10.
The earphone structure of claim7, wherein the chanber is a grid plate,

and the grid plate has a specific curve angle. 11. The earphone structure
of claim 10, wherein the curve angle of at least one of the grid plates is
within a range of 80 degrees to 100 degrees. 12. The earphone structure of
claim7, wherein the chanber extends toward to a direction opposite to the
conposite chanber. 13. The earphone structure of claim?7, wherein the curve

tube has a pl yal '*r ?ﬁh&geg}h@gﬁ% oANghiAat '%ﬁéﬂal oRe, Pk, eOL &t'b%agé?gm ngs

are opposite to eac e earphone structure o wher ei n
one curv@rﬂmbeompmgasdberoommiﬂeampbé'spﬂlascairstrmcpmm ng f aci ng to an internal

side of the c os nber other curve ampng the curve
t ubes has an 3g2n| % %m9‘38§F a® gﬂﬁg”me?h Pﬁ@ ﬁ%&gWTel%hanber
and is ckmdmhtah@ne@mdmgﬂ;ﬁmn%e ear phone structure of claim1, wherein

t he ear phone structure receives a signal_whjch has been processed by a
sound field si®mul alhorrPphawesbyciugy olyelast af-i wherain carknef 4bs ehamdsthis 4iel d by

the sub- éﬂe@heesana%qcﬁmh@aweege%%s é&ﬁ%&e‘ﬁl onposite chamber. 25 16.

The ear phone structure of claimi5, wherei _ ound field simulation
process is de@rgne’ﬂidﬁ@’@n@ﬁwﬂﬁceﬁdem% wheiethetic puivangle of deastibas peaker s.

17. The ur.e of n the sound field sinulation
process ?@&gg@?gt ggﬁééggl%%mﬁ ﬁ%ﬂ%:%§§%gﬁgﬁ%@5wﬁornt of the sub-speakers

and a del ay pP00CEHSR. earphone structure of claim 7, wherein the chamber is a grid plate,
and the grid plate has a specific curve angle.

11.  The earphone structure of claim 10, wherein the curve angle of at least
one of the grid plates is within a range of 80 degrees to 100 degrees.

12.  The earphone structure of claim 7, wherein the chamber extends toward
to a direction opposite to the composite chamber.

13.  The earphone structure of claim 7, wherein the curve tube has a plurality
of openings, and at least one pair of the openings are opposite to each other.

14.  The earphone structure of claim 7, wherein one curve tube among the
curve tubes has an opening facing to an internal side of the composite chamber, and the
other curve tube among the curve tubes has an opening facing to an external side of the
composite chamber and is close to the cover.

15.  The earphone structure of claim 1, wherein the earphone structure receives
a signal which has been processed by a sound field simulation process for generating a
simulation sound field by the sub-speakers and the main speaker inside the composite

chamber.
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18. An earphone structure, conprising: a case; a nmain speaker and a
plurality of sub-speakers conprising a first channel speaker and a second
channel speaker, which are di sposed on two opposite sides of the sane
conposite chanber, which are installed inside the case; a plurality of
conposite chanbers, wherein the sub-speakers are installed on the
conposite chanbers for formng a conposite room and at |east two of the
sub-speakers are installed inside each of the conposite chanbers, such
that the sound wave generated by the sub-speakers forns a conposite sound

field, and th t - .as th
I € an %50;‘1;}% %@hﬁyﬁ%&?&@e‘%ﬁ mt S, wﬁéi@mstﬂg%lﬁ{éls%%? Sﬂ@%lht{(ﬂlz €

sound wave genera e mai n speaker are propagate
ear phoneproaerd isdesiguet basehen & fmquehey-dowded paintiof the sdaseakays.nt | y cover the

mai n speaker d the syb-speakers for. formpg t ear ph structure. 19.
The ear phone g?Tuc r%m%Fm%F%?%W%éﬁk&%@rg%hwﬁgﬁﬁgﬁfﬁ WQVﬁ%&él'H%“mfirst
channel preakes désfpndd HpRAM DfreqRflcyadiPlIRd pbin oMIRIRbisPEakeRGAAG ddgnnel

speaker 1s disposed at are not synmmetrical. 20. The earphone structure of
cl ai m 19PT6#%&r ei n t he sub-speakers further conprises a subwoofer speaker.

26 21. The eahphohgsidnt Shitisre HonfdRind 20, wherein the subwoof er speaker is
di sposed on a back&g? g‘of t g’éb oé%le chanber. 22. The earphone

structure of &lkadem 18, wherein the conposite chanber is a hollow col um.
23. The ear'phé) rrrllginss%fr:alf(%} M fa &Bracfiw&fgu%gspe%%rc%h%ﬁgﬁg% f?rfst (;[hggne lé'}?éa?(greaker S
 and a second channel speaker, which are disposed on two opposite sides of the
same composite chamber, which are installed inside the case;
a plurality of composite chambers, wherein the sub-speakers are installed on the
composite chambers for forming a composite room, and at least two of the sub-speakers
are installed inside each of the composite chambers, such that the sound wave generated
by the sub-speakers forms a composite sound field, and the sound wave generated by the
sub-speakers as well as the sound wave generated by the main speaker are propagated out
of the earphone; and
a cover, wherein the cover and the case jointly cover the main speaker and the
sub-speakers for forming the earphone structure.
19.  The earphone structure of claim 18, wherein a position where the
first channel speaker is disposed at and a position where the second channel speaker is
disposed at are not symmetrical. ‘
20.  The carphone structure of claim 19, wherein the sub-speakers further

comprises a subwoofer speaker.
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further conprise a sub-roomw th a specific physical structure. 24. The

ear phone structure of claim 23, wherein each of the sub-roons is forned

wi th a correspondi ng chanber. 25. The earphone structure of claim 24,
wherein each of the chanbers is a curve tube, and each of the curve tubes
has a specific curve angle. 26. The earphone structure of claim25, wherein
the curve angle of at |east one of the curve tubes is wthin a range of 80
degrees to 100 degrees. 27. The earphone structure of claim24, wherein the
chanber is a grid plate, and the grid plate has a specific curve angle.

28. The earphofe Sifdig o%e%fuﬁEﬂuPei 5 Qdim V‘%l?ﬂ@%e?ﬁﬁ ke gl!rﬂvyo%fé%gb%l: ePfis at | east

one of the grid plates 1Ts within a range egrees to egrees. 29.
The ear pHBpesed bn aback adeodf the einmpogids chalmberei n t he chanber extends toward to

a direction opposit.e to.the conposi.te.ch r. .3Q0. The earphone structure
or el am 24, e o1 SroRt sCRRRRE il "B ATereis i oS B BRAIGE R ndt o

| east onBolpAY tol@fint he openi ngs are opposite to each other. 31. The earphone
structure of claim?24, wherein one curve tube anong the curve tubes has an

openi ng faci ngt o 5¥f FHRInR sfruetigeofotlaitm ol 8 ovhsEdn seme RAfisetub-weekethe ot her
curve tUﬁﬁﬂlmrfsggsﬁ}pfdbﬁl%Hp§§pé}ﬁﬁzlﬁﬂ,sigﬁ%%&gmf acing to an external side

of the conpositie chanber and is close’to the cover. 27 32. The earphone
structure of é#ai nihessarpiivar simctiueeofeclripholie vdteraie teagteof thecwbwegms isi gnal

ont DR SRR RLRSARRRARY Ry [ 010 Sl o on process for
speaker i nsi de5t heThecamioat sRudi@rdiedaim 24, wherein each of the chambers is a
curve tube, and each of the curve tubes has a specific curve angle.
26.  The earphone structure of claim 25, wherein the curve angle of at least
one of the curve tubes is within a range of 80 degrees to 100 degrees.
27.  The earphone structure of claim 24, wherein the chamber is a grid plate,
and the grid plate has a specific curve angle.
28.  The carphone structure of claim 27, wherein the curve angle of at least
one of the grid plates is within a range of 80 degrees to 100 degrees.
29.  The earphone structure of claim 24, wherein the chamber extends toward
to a direction opposite to the composite chamber.
30.  The earphone structure of claim 24, wherein the curve tube has a plurality
of openings, and at least one pair of the openings are opposite to each other.
31.  The earphone structure of claim 24, wherein one curve tube among the
curve tubes has an opening facing to an internal side of the composite chamber, and the

other curve tube among the curve tubes has an opening facing to an external side of the

composite chamber and is close to the cover.
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33. The earphone structure of claim 32, wherein the sound field sinulation
process is designed based on a frequency-divided point of the sub-speakers.
34. The earphone structure of claim 32, wherein the sound field sinulation
process is designed based on a frequency-divided point of the sub-speakers
and a delay process. 35. An earphone structure, conprising: a case; a
plurality of sub-speakers; a conposite chanber, wherein the sub-speakers
conprising a first channel speaker and a second channel speaker, which are
di sposed on two opposite sides of the conposite chanber are di sposed on

t he conposite hanﬁﬁg f Eﬁhﬂ 0$g t S sound
wave generateggby t eemé@g@s%ea g?géﬁﬁﬁﬁﬁ Z&cgﬁég@itg %%ﬂﬁ%gg%gpgs=and a
cover, wetigenatsignat ewhich basdbdacheproassed) oy atdoynd dicht sinhdatoangrosdst dor chanber
for form.ng t.he earphone str. re, 36. The earphone structure ,of claim 35,
wher ef n EREUPE o ARG L Hefd BxCme dhbyameRors BRE TS hrpedid® i and
posi ti oncoMigssie tlentzecond channel speaker is disposed at are not
symmetrical. 28 37. The earphone structure of claim 35, wherein the

sub- speakers Pér t hEte casRliepe pledury of whlsoPér Whesslaklap sowsl fisth sinatlatitione
struct Ur?ro@éssfé&'sl S bast] g?@q&eﬁﬁ-aqmgéﬁgﬁ@@gﬁ%eﬁers.d' sposed on a back

side of the conpoSite cha 39. T%e e cture of claim 35,

wherein the céﬁposTheeeaqji“@nbenrﬁdtlgeagf claim 32, wherein the sound field simulation
process is designed based on a frequency-divided point of the sub-speakers and a delay

process.
35. An earphone structure, comprising:

a case;

a plurality of sub-speakers;

a composite chamber, wherein the sub-speakers comprising a first channel

speaker and a second channel speaker, which are disposed on two opposite

sides of the composite chamber are disposed on the composite chamber

for forming a composite room, such that the sound wave generated by the

sub-speakers forms a composite sound field; and

a cover, wherein the cover and the case jointly cover the composite

chamber for forming the earphone structure.

36.  The earphone structure of claim 35, wherein a position where the
first channel speaker is disposed at and a position where the second channel speaker is

disposed at are not symmetrical.
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hol | ow col um. 40. The earphone structure of claim 35, wherein sonme of the
sub- speakers further conprises a sub-roomwth a specific physical
structure. 41. The earphone structure of claim40, wherein each of the
sub-roons is formed wth a correspondi ng chanber. 42. The earphone
structure of claim4l, wherein each of the chanbers is a curve tube, and
each of the curve tubes has a specific curve angle. 43. The earphone
structure of claim42, wherein the curve angle of at |east one of the
curve tubes is within a range of 80 degrees to 100 degrees. 44. The

ear phone strugyur e Tf eGhibie é‘tﬂucuii\"é'%'f%ilaﬁ‘IPt @%hgﬁémﬂﬁ’ihei s%b@sggaéeﬁs Ri@ke, and

the grid plate has a specific curve angle. . The earphone structure of
cl ai m 44compiéscep auvinefergpeperangl e of at |east one of the grid plates is

wi thin a rangggof ggﬂ{ S 0 eqr 146, e_earphone structure of
claim 41, wher%gi n ﬁ%’e C aoﬁlgesp%ex%e%fdga’?“oﬁyhef%n-amedﬂ' &({&I BrnPEPodite to

t he conpdispdsed oha bl sidedof theldvenpesitgpdandest ruct ure of claim 41, wherein the
curve tube hasg_.a uralit of openings,.and at | east one pair of the
openi ngs are 38p02JF ceearho %Etﬁu%’trﬁé’?.c %.3§H&e§’é‘? Bissompesite chambsr 1512 ¢l ai m
41, wher BhibvwPERuiBKr Ve tube anong the curve tubes has an opening facing to
an internal side of the conposite chanber, and the other curve tube anong

the curve tubé8 hakheasprpigen istiectpigciimiaimo Hin vwreit seme of the b-sphekerconposi te
ShaToer Bl SR LR sl fiiplUbsigiprone ot ructure of claim
processedlby Eheseanpiebnt isehchuei ofudld clf, pihersés sachosf the sub-rooms is formed
with a corresponding chamber.
42.  The earphone structure of claim 41, wherein each of the chambers is a
curve tube, and each of the curve tubes has a specific curve angle.
43.  The earphone structure of claim 42, wherein the curve angle of at least
one of the curve tubes is within a range of 80 degrees to 100 degrees.
44.  The earphone structure of claim 41, wherein the chamber is a grid plate,
and the grid plate has a specific curve angle.
45.  The earphone structure of claim 44, wherein the curve angle of at least
one of the grid plates is within a range of 80 degrees to 100 degrees.
46.  The earphone structure of claim 41, wherein the chamber extends toward
to a direction opposite to the composite chamber.
47.  The earphone structure of claim 41, wherein the curve tube has a plurality
of openings, and at least one pair of the openings are opposite to each other.
48.  The earphone structure of claim 41, wherein one curve tube among the
curve tubes has an opening facing to an internal side of the composite chamber, and the
other curve tube among the curve tubes has an opening facing to an external side of the

composite chamber and is close to the cover.

29



generating a sinulation sound field by the sub-speakers and the nmain
speaker inside the conposite chanber. 50. The earphone structure of claim
49, wherein the sound field sinulation process is designed based on a
fréquency-di vi ded point of the sub-speakers. 51. The earphone structure of
claim49, wherein the sound field sinulation process is designed based on
a frequency-divided point of the sub-speakers and a delay process. 52. An
ear phone structure conprising a conposite chanber and being installed
inside a case and a cover, wherein the case and the cover jointly cover the

conposi te changber fQf ¢ dHéEh&fﬁ%Q@QRQQFE3§t%H&%Mr&w égglFQ%ﬁﬁ ofposite

chanber receives a plurality of sound sourde entities east conpri sing
a first meeifes scignek V@n@nhas b@ncpracesmidm asound fstd,usmellmogr[abceswrfomh are

origi na . QRROS the te chanmber ctively
and for ng&xg?atgg %05| e ro%m d?ﬁgﬁb% £ Sl?%‘r%%% &i¢ de 1oy RRSAKFL PB'% Ehef orned by

t he souncbmmsite ehatict.t i es. 53. The earphone structure of claim 52, wherein

a position mh§6e t e first soundd% r.ce ﬁ ty. | origipated at and a
posi tion wher ng SHAUrE hcedm Attt WRSreins 6??@1 gle ginaylatins: h
Opposi t epdtdess &Elgh&poaeem%ﬁt@eﬁaamﬁfed?aﬁt 8Okhe wgﬁ&ﬁérgal 54. The

ear phone structure of claim52, wherein the sound source entities further
conprise at |Hast Ehesearnhone ewucterared clibmr 48 whereinythe soumgistield semdatigshone

S ST e

structurmmmﬁ&clain152, wherein the sound source entities are the S|gnals
whi ch have been processed by a sound field simulation process for
generating

52. An ecarphone structure comprising a composite chamber and being
installed inside a case and a cover, wherein the case and the cover jointly cover the
composite chamber for forming the earphone structure, and the composite chamber

- receives a plurality of sound source entities at least comprising a first sound source signal
and a second sound source signal, which are originated at both opposite sides of the
composite chamber, respectively and forms a composite room, such that a composite
sound field is formed by the sound source entities,

53.  The earphone structure of claim 52, wherein a position where the
first sound source entity is originated at and a position where the second sound source
entity is originated at both opposite sides of the composite chamber are not symmetrical.

54.  The earphone sfructure of claim 52, wherein the sound source entities

further comprise at least a subwoofer sound source entity.
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a sinulation sound field in the conposite chanber. 57. The earphone
structure of claim56, wherein the sound field sinulation process is

desi gned based on a frequency-divided point of the sound source entities.
58. The earphone structure of claimb56, wherein the sound field sinulation
process i s designed based on a frequency-divided point of the sound source
entities and a delay process. 31 EARPHONE STRUCTURE W TH A COVPCSI TE SOUND
FI ELD ABSTRACT OF THE DI SCLOSURE An ear phone structure including one or
nore conposite chanbers is described. Each of the conposite chanbers

i ncludes sub- sgeakefSearific SOUMIS IERRH UL Dk 1R SFowSlr SRAFLGIS. ar e
uniformy distributed I'n the conposite chanber and a conposite sound 5
field iscyjéyéraigtddat phedesidaf-tbpemipmsite cifhbesound fi el d generated by each

of these sub-speakers. can be adjusted re-locating.the position of the
sub- speaker, égT g@? pnegyxﬁgﬁpgg%g?ﬁé,rﬁgegh ?§%§QQQPFQ8WHE§3“
re- | ocat thegignhle ikl Isve dkar processtidifyer @inhd a6l sidulatiéh prgedis fFatgnérBgngconposi t e
sound field. The so%@gaiiekd generated by the main speaker and 9 the
conposip%m§Bﬁﬁ@n§P@} e e Q?EHmﬁﬁeFm%@Emsub-speakers can forma spatia
sound with 1@7verymoomshodtalridire B¥ldid 38, RhelelSmhBRYSILALIGhAAEHET | Stics
of locations of these ‘sub-speakers, the sound generated [ he ear phone
has an upliofess i desighed baseden & Gaguencytlivided peing afithg seundrsouned entitiesct , whi ch
al l ows a user -f t eny a <30 i el si m;har _to.that in a
theater. (FI GSQ. 1) ’@% e%ﬁ;h%HQ Qudte U cPom 58 \'Jerﬂgre{n e %oun(f Ald Ymd1Sion

process is designed based on a frequency-divided point of the sound source entities and a

delay process.
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EARPHONE STRUCTURE WITH A COMPOSITE SOUND FIELD
ABSTRACT OF THE DISCLOSURE

An earphone structure including one or more composite chambers is described.
Each of the composite chambers includes sub-speakers. The sounds generated by these
sub-speakers are uniformly distﬁbutcd in the composite chamber and a composite sound
field 1s generated by these sub-speakers. The sound field generated by each of these
sub-speakers can be édj usted by re-locating the position of the sub-speaker, for example,
by re-locating the sub-speaker, or by re-locating the sub-speaker in different angles, to

‘generate the composite sound field. The sound field generated by the main speaker and
the composite sound ficld generated by these sub-speakers can form a spatial sound with
very good quality. By using of its physical characterstics of locations of these
sub-speakers, the sound generated by the earphone has an uniformly diffusion sound
pressure and a surround effect, which allows a user of the earphone o enjoy a sound field

similar to that in a theater.

(FIG. 1)
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