EARPHONE STRUCTURE W TH A COWVPOSI TE SOUND FI ELD BACKGROUND OF THE | NVENTI ON
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. Descriptli rt 0 i he progress
of the digital t W%@E&ﬁi@ﬁﬁﬁ%&%ﬁ@qﬁw%& S
digitalized. For exanple, the digital video disc (DVD) player is a commonly
used video playing apparatus in famly |life nowadays. Since the DVD pl ayer
basically supports Dolby Digital or Digital 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 life, a mltigaGREUNDDBPERBVENTON®RNdat ory device, and
the 5.1 channel speakers are a base of the multi-channel speaker. [0004]

FI G IS FiS§ReRthfedladram of. a hone theater with 5.1 channel speakers.
Referajlng t(1) ﬁlg{mf S Igﬁ a DVD player 100 is playing an AV title,

di ff t ' I . ivel ided t | eft. k 102
of e Tr onQCUl ARErRIAeE TR fRE s Gt 6 T oo PR ralon™

channel, a center speaker 104, a |eft speaker 106a of the surround
channel , aCcfiphpRe spicire withaewmgosihiouwddiedind channel, and a subwoof er
speaker 108, so as to generate a 3D sound effect and to provide an
environment for sinulating a real theater effect. 1 [0005] However, an

ear phone i Pesaepiionad thokelpiedtghi ng audi o when it is not suitable to use
the speaker (e.g. to prevent fromdisturbing others). Referring to FIG 2A,
since a gef@iRl] Along with the progress of the digital technology, people’s entertainment 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 functions, 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-channel speaker.

[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, different 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 DVD 5 player. [0006] Therefore, an earphone
with nore speakers as shown in FIG 2B is disclosed in the prior art. The
ear phone 20@B0SPHpwesasapedlant iymitiraeakatnidd dudid wiRALEE nsiRaaksE to ¥4,
and a surround speaker 206 at both sides of the earphone 200b. A speci al

design pl Ulie30RkESed BPrE¥eY FIRMistRbE 6tﬂ&%).tﬂ%?erﬁ}{ td fl‘}’.%%,ﬁi?l@%g@%?’eirﬁe t he

audi o signal of 10 different channel to difflerent speaker via't ug 208

to generate ect he 5.1 channel spegkers as
shonn i 1 Fi &P e A0 17 Rk Enc B o ARt B ide 0 eV ot R
desi gn (e.% di gi.élalf circuit design) to control a delay time of _the output
audi o si gnaf®! RORYIRICHIRE aISEMP $RY He wuitiyghaapel soypd céigapprorigd by thad Yane
theater sound effect of the 5.1 channel speakers as shown in FIG 1, its
sound &ffedtlayes. far 15 behind and is too poor to express the quality and
effect of the nulti-channel surround sound. [0007] An earphone with a
plurality dP00mt Ehazforspaaegienasithimore speakietsGis SAGVnADFIGNEB 2Edistlesddunt her
disclosed in the prior art. It is a new invention for inproving the

ear phone  sthé pabtiae. The chpEest 200bRGMMPRELH FroRPmaiddreffer 203, & boey éféalférg
2C, 2D, and 2E, each of 20 the channel speakers 21, 22, 23, and 24 inside

the case 1G4S a4 8R! r 15 Vi L 0dl Mg 00 . . 13,
and 15, soezgg’ ?Ilé)(§%astl\%&?ltds@?n eggﬁ%E%‘t)ths%%etﬁ?ffdﬁ%%ﬁh%?ooi%h egé‘%\%ﬁm ound
field can - soun ener at b ch of the channpel eakers . 21,
22 23, anch 15 298 580 FRAGE R SR Rl the TR BlRyEh etmbrati, e P SHEA T
speakers. | addi.tion, each of the channel speakers 21, 22, 23, and 24 can
expr ey t héﬂgﬁﬁ%{:@@%‘?eﬂé‘f &’gf%Eﬁm SPERKS Vil Wie Wi /18 te gergrate the honag theatersound

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] 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
structure 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 inside 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 physica
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 d, itaindoiidual spaakérania didfeeent emgles rHipeayat, elte stnaemtichahearshong eadtateed.
The nore of the channel speakers and their individual roons, the nore

serious t hin whith bastectahidGheald®Shavifie R ridividle réb#hbd ¥s Mysidapdigadvhhaghannel
surround effect is undesirable, and the efficiency is not acceptable. 10

SUMARY OF Tl MEATLGN 1008 ASSREMLN B Yoach tchme@%egﬁag?% Lok, Rlesent

i nvention to provide an earphone “structu r 1rnpro out put “sound
quality, a rovi di ng t upat sound field .and a nulti-channel
surround s gglg{ﬁ&eufa? éc(%ﬂ' C}trgto §} gﬁl %ﬁ?ﬁl %15?03&09{81’%%46&69&8? DIEBY i u - 9ye teEthtp’rses ent
invention conprises a case, a 15 plurality of sub-speakers, a conposite
chanber , arkPRras aneordipY < ibotise uRE! @ ngiss simpar 9] 3 Wae prrpeEried gifpbedn i
chanber for form ng a conposite room such that the sounds generated by

t he sub- speZfmeraied: diemenrerpbthe shayws] spealsvand théielndividim rapmee theamate tériousas e
jointly cover the conposite chanber for form ng the earphone structure.

[0010] An d¢he photencstifentt uke apresili, die qhylityhef (e aselftchianys Huireind efpsti ges a
case, a main 20 speaker, a plurality of sub-speakers, and a conposite

chanber . Thmdegitable; BREKRIe(REIBNIWIE nobitepiiflaker s are installed inside the
case. The sub-speakers are installed on the conposite chanber for formng

a conposite room such that the sounds generated by the sub-speakers are
distributed in the conposite chanber and a conposite sound field is 3

generated. The cover and the case jointly cover the main speaker and the
sub-speakers for form ng the earphone structure. In addition, the sound

fieldygenerated by each of tgﬁﬁrE\LARYOFTHEH\IVENTION

[0008] Accordingly, it is an object of the present invention to provide an earphone
structure for improving the output sound quality, and for providing a saturated sound field
and a multi-channel surround sound effect. |
[0009] An earphone structure provided by the present invention comprises a case, a
15 plurality of sub-speakers, a composite chamber, and a cover. The sub-speakers are
installed on the composite chamber for forming a composite room, such that the sounds
generated by the sub-speakers can form a composite sound field. The cover and the case
jointly cover the composite chamber for forming the earphone structure.
[0010] An earphone structure provided by the present invention comprises a case, a main
20 speaker, a plurality of sub-speakers, and a composite chamber. The main speaker and the
sub-speakers are installed inside the case. The sub-speakers are installed on the
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 is



sub- speakers can be adjusted by re-locating the position of the sub-speaker
according to its characteristic, for exanple, by re-locating the
sub-speaker in a front side or a back side 5 of the conposite chanber, or
by re-locating the sub-speaker in different angles, in order to generate

t he conposigepemtudndht ceved andthe caseyoiitly ceve tigemeinapedebndthesumipraperier
and the conposite sound field generated by these sub-speakers in the

conposi t e CRAARRIthE BitphdiR' subtusatd é%iditﬁ?ﬂ,‘% g@uw ACR] %e#g&géh & chiof thd¥

usi ng of the physical characteristics of ° the |ocati t"hese

sub- speaker sg._ 0 t I . ar phone s an uniform 10

di f f usi on S%an Q%re Zsséséﬂgjggbgﬁg{eg b?&? ?%ﬁ%lggé% %C(E:)Sf ,lor\/\?#i}@% S'%ﬁ e&hr&ﬁmrﬁ@g@er

t hat uses t.he, earphone to enjoy a sound field like.that in_a theater.
[0011] An égwﬁ@ﬁ%gétﬂ% ipEp r%mealeaaw tL‘T’n%lbp%I’&é‘é‘?ﬁtlnPﬁf\S’@?ﬁl‘ii%?f Fhsek Fide
conprises a g%urality of conposite chanbers, wherein, the main speaker and
the sub-spefikles compasite chambar) ey iedpeptingibe sbsepeakidn differei@agles, n ardsr
distributed on the conposite chanbers 15 based on the design in order to

form a pl urtalgeneyatothexomposiid wund fiekl, Thasturdiadld phreraealindhe ngemereakedndy t he
sub-speakers are distributed in the conposite chanbers and a plurality of

conposi t e shelednpdset douridsiehe pateadt@tby hefslab-dpRalas SR tHa b Bp Mtk Bhafber can
enbodi ment of the present invention, the sub-speakers conprise a first

channel speggkgh sgﬁgﬂ RRcH v%r?ia%&gg l@ﬁ%ﬁ‘gar@; usif b Efe ?féfs;éeﬂ' ?%ﬁgﬁgﬁgﬂ:@ ofWo

20 opposite sides of the conp er,” respectil Ion, in a

preferred Lent .of th resent. invention, the first, channel speaker is
i nstal |l ed gﬁ?%g%%@tolfo N \s/&e%-%,?a{?egs,a% r&e{}%ﬁatefig’ yttﬁ% eaIBhgNe; & he
second_ chany I.%Eeak r is installed. 4 [0013].ln accordance with the
enbodftrent GRUFHLSPIE PEFEULEAPE f SUEHoUng gECE Y. wepkow fhg wise fhat ypgsrthee a

‘subwoof er speaker, and the subwoofer speaker is preferably installed on a
back si de &RiphRee Kooy iseunshizgie sike hat uha thsatopposite to the openi ng.

{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 distributed in the composite chambers and a plurality 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.



[0014] In accordance wth the enbodi nent of the present invention, the
conposite 5 chanber is constituted with a hollow colum. [0015] In
accordance with the enbodi nent of the present invention, the roomforned by
t he conposite chanber is designed based on a specific physical structure,
for exanpl e[0018hdn rocmiammy viith fheremesbdiyers frthelprbatt énven@od,6he kib-gsaredance
with the enbodi nent of the present invention, wherein sone of the 10

sub- speaker frtheir édngirise AL WEEfeRsddRer! ARNThe@OEWEITEr Sebkdr QOMeFSaHI BishlIled
inside the conposite chanber. I'n addition, each of the sub-roons has an

openi ng, angh @b%%idéoftﬁé‘%%ﬁ%%it@%ﬁm Wilith QREBLSE et@ggapcéo ingOver. 1n a

preferred enbodi nent of t esent I1nventio are& not uniform

[0017] In dance with th odi.ment of the present invention, the
openi ng ofq@g%@ %@ ‘%ﬁ%@?%%ﬁﬁhﬁgg§HP§EFW%RégJE?PﬁFﬁﬁfgfmFWna@E%?ﬂﬁﬂﬁéemﬁth
t he enbodi nent .of the present invention, the sub-roons are for exanple
constituted ﬁ”ﬁceﬁﬁt&@ei%@,awlé%‘i%‘}mﬂ-he curve tube has a specific curve
angl e, and b% using of its physical characteristics, the sound generated by
t he ear phorl801Hak: agaordandeoyith thiefefnroiionens ofithd pprsestsuveatiandharmur foomod by
effect. 20 [0019] The present invention provides an installation of a

plurality dhe spapssteschambedisfidesiced bazes iohiaapsciio phidcd] Reueard s RRged on
its specific characteristic to generate a 3D sound effect. In addition,

t he presen&héﬂx@pﬁhg@e@mﬂ&yﬂydj p@mﬁonposite sound field to wuniformy
di stribute the sounds generated by the speaker of different channels to

bal ance t I cordance wi.t h the.enbodi nt of
t he presen?g?ﬁgﬁﬁcgﬁﬁaﬁ%gﬁ tehat?lf)h%gé&lnseb ?(l),lf;:} LPESHE AT %WJ‘SB%S%% iVes a

i gnal . whi ch, has,beep processed b sound field
sig aio ' %ub-spesakers Rurfhes comprise 2 su -room, and tﬁe sub-room 1s installed inside the

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

20 [0019] The present invention provides an installation of a plurality of speakers on
different positions inside the earphone based on its specific characteristic to generate a 3D
sound effect. In addition, the present invention further uses a composite soﬁnd field to
uniformly distribute the sounds generated by the speaker of different channels to balance

the sound pressure.



sinmul ati on process, so as to generate a sinmulated sound field by the

sub- speakers and the nain speaker inside the conposite chanber. In an
enbodinent of the present invention, 5 the sinulated sound field is

' desi gned based on a frequency-divided point of the sub-speakers and/or a

del ay circufg029] Whiacdordgce asittghigd eRBsEEhen of tHE pPe! Be@RFon, HRD drphord
ear phone structure provided by the present i nvention conprises a conposite

chamber whi &Pudu%c'rﬁ@rﬁﬁhé@%dv@%&?veg ?c RES ro-EQ%e&@ %%ﬂﬂd HBR

cover jointly cover the conposite ch orm one

Si gnal s Sndlﬁﬁlﬁnﬁoﬂp c%%gé BBl 50 %ef%%ﬁﬁfé 9 s S,

fromthe sound so signals. [0022] In the earphone structure mentioned
above, at | B} SPGHEST RS thgs%ac%f&&h&r@bﬁ dnan ek TG oL e FFRICHABHAtSBU Co
signal anong the sound source signals are originated at two opposite sides
of the 5corrpgl§| siguddiedrisennd [fisldans alptiguidnbatedobn th drepruersprtivided erotritoof, thehe 15
first sound source signal and the second sound source signal are

asynmet r i cabdbyspehlsqro sigblor odeliycirapp sitich Biddsignaf bdsedor adplag ipt@eshranber .
[0023] In the earphone structure nentioned above, the sound source signals

at least cpm!] %@arﬁl&tﬂ‘é@%@tﬁréﬁbﬁﬁeéBy"ﬁﬁ,epr&ﬁﬂﬁlventlldh &msieedicoRpbsief the -
present invention subwoof er sound source signal is originated at a

back si de 0% m?ﬁﬂn%%il@@ﬂl@ﬂi@ra ca&%ﬁ%&%ﬂr e Lhe aﬁalitpé}% t&é@ rftfgﬁ:h%r

menti oned above, e sound ‘source signal's generate a dfield

i Lﬂeeﬁﬁgﬁﬁﬂ&%&%ﬁ? BT e TS Biiphorko el e B abeme

process is deS|gned based on a_ frequency-divided point of the sound source
si gnal'8 andreseiyed gyplulipe o€ sounl powossignals id frms & comppsi raame Eesh @
ot her features and advantages of the present
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 among 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.



invention will becone readily apparent to those skilled in this art from

the following description wherein there is shown and described a preferred
enbodi ment of this invention, sinply by way of illustration of one of the
nodes best suited to carry out the 5 invention. As it wll be realized, the

i nvention igoa:za?@meeoroﬁardbffaﬁrﬁn%emﬂﬂbﬂﬁptféamzey%d'a%mﬁ thouh@%gé’é chs_are

capabl e of nodifications in various, obvious aspects al eparting

fromthe '“i&ﬁ/@flﬁ&{‘wﬂf‘%&&fn‘ﬁé %h%fﬁré er&rtg Dgsaangd deg Ir%/rgrfr ﬁﬁ}% ngmg

regarded as i1llustrative In as res r|c

DESCRI PTI ON,OF W. N 002 The cco ny| ng draw are included
to provide g?ﬂ?&%%ﬁ%@%‘?‘%n‘ﬁl%w@f an rft PHHeT 8 P@r‘i‘%cﬂfp@isat ed
in and constitute a part of this specifi catl on The drawings illustrate
enmbodi ment sYENHe SEHI'*R}Jé RY ivew, ofdHestraige ohene of the matlss des snitgst ooyt e t o
explain the principles of the invention. 15 [0027] FIG | is a schematic

di agr am of wvhwim. tAeidmal bairtalized, the inaemein is pesvér f diffpRaP&ihbddifientd furds a
sectional diagramof a conventional earphone. [0029] FIG 2B is a sectional

di agram of anesveed denily@pd tapable CanhBEGDSions 03I o, Govidks agflctsedlfwikod €
t he sectional diagrans of yet another conventional earphone, respectively.

20 [0031] FidBartihg Bof PR fr}v@ﬁtuﬁleCtAcQBﬂﬁ%%#aﬂfeaﬁ?a%ﬁ-Hﬁgg%ﬁgﬁ?gg’l%& 3C

according to an “enbodi nent of the pres Inventi

are partial re%?ﬁ%%?@ﬁﬂust%ﬁ;%rﬁﬁg ?r}"o %6%"5@ 300a according to another

enbodi nent s resent ‘FIG 4 is a partial
sectional diagram of an earphone 400 according to yet another enbodi nent

of the present invention.

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.
[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 invention.
[0032] FIGs. 3A-3C are partial sectional diagrams of an earphone 300a according to

another embodiments of the present invention.



[0034] FIGs. 4A-4C are a partial sectional diagranms of an earphone 400a
according to yet another enbodi nents of the present invention. 5 [0035]
FIG 5A, 5B, 5C, and 5D are the partial sectional diagrans of an earphone
500 according to yet another enbodinent of the present invention,

respect i vel 03§ 00RS14 flaGartf ssotBniifiddrith o786 ehipHBhe HARLANSY ok RGNS

600 according to yet another enbodi nent of the present inventi‘on. [0037]

FIG 6A and t i ctjonal di agranms of an earphone 600
efgﬁiogﬁlgm Jﬁh%&én?ln%@& i,

accordi ng et an er e Irent of the present invention,
respectivel 0 I 7 is a partial.sectional diagr of an. ear phone
700" accor i HBHLIE +4ril: e boeib Sl iagrons & 4 casbiee Al Srecome of b990)
FIG 7A is a partial sectional diagramof an earphone 600 according to yet
anot her  endiQéiciembodimeplseof theresant inygaiing. on. 15 DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS [ 0040] An ear phone structure provided by the present
i nvent bon clOApF]i FES. 2A CBvESiané SDcévathepartifl sehtioml drgtand efthn ewsplibme$00ase
and a cover. The case and the cover jointly cover the conposite chanber
for form noacchaiganpeoantisr ebbdihntent dhde pePRShiitiohaRRRLtivyr ecei ves a
plurality of sound source signals or sound source entities and forns a

conposite reom] Brehs & 'azjfartm Q&Eﬁeﬁﬁidﬁé;gﬁaﬁ%?qn fes]f,wné é%ofe@w%&&ﬁ a&b&oﬁ%nd

source signals ™ or the sound source tities. [0041 he s source

signal s or §9% r tijies are originated at two opposite sides of
t he conposite @ﬂ%%ﬁggﬁﬁﬂggﬁgénfﬁgF§¥ In an enbodi ment of the present

;2 ;ﬁ:}é!{ (r)ln C a[ﬁpé,ﬂgfﬁ(g?@galsdgég g’\%ot tia 8?1%&?86%&053? chiPadgra%)su(gig a% éaanrp}hiotnie e6?)0 %(I;c%rding
10 to yet another embodiment of the present invention, respectively.
[0038] 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
[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,



opposite sides of the conposite chanber. [0042] In addition, the sound
source signals or the sound source entities generate a simulated sound
field in the conposite chanber by using a sound field simulating process 5
signal. In an enbodi nent of the present invention, the sinulated sound

field is degtgoeeh RAGEAsiORals BE sdUrRCSAREYenfiivd Qedaspﬂmr&n&ah theosaipd tseuUr ce

signals or the sound source entities. In another enbodlnent of the present
i nvention, ?0%"4{?@ Lel ]g: desi gned based on the

frequency- dﬁ@ d%%ﬁg%lnt t'he sound source signals or the sound source
entities or ed on a _del ay process 0043].Ln add

the sound fi 0@?%1] 3@?@5@&0&1 Soélaa ROBFe S h%‘ Eo?fn@‘essf}ﬂ?(gé‘g‘gf’% ﬁ%ﬁ‘%esogen?lﬁ sound
source entities can be _ad] usted by re-locating. the p05|t|on of the sound
source si giapkicgsoppdiield @h@l%eepeeteéh@mb?re@ ysingcrerngield simaating process
characteristic, for exanple, by re-locating the sound source signals or

the sobind su@maelnesn ¢mbasimens of tha prsensindentom, thelsaulatedisdendfieltl hedaspmpdsi t e
chanber, or by re-locating the sound source signals or the sound 15 source

entities irbaed betlenirequegtedividdd pyigess the sg@mbsdire: §ibfals ofpRsicuad sewae
field. The sound field generated by the main speaker and the conposite

sound fiel dyggper at Schidt dliRdirQH W (ROPFSEt Sheabs, @5 smﬁat%e%&uﬁﬁaﬁqs

entities in the conposite chanber can forma spatial sound h very good

ual it B r f S|t|ons of the
Sound Sour st‘b’%hgﬁs?%dgﬁ?ﬁﬁgiﬂgﬁﬁi@ ABATAEF AT Bl “égseﬁ% B Sy
gener at ed the Faﬁph g has § ni form diffusion sound pressure and a
sur r ound ef WP entifhes Qs desighnd Bassdom2 d5tas HRCeSSr phone to enj oy a sound

field simlar to that in a theater. [0044] The greferred enbodi nents are
exenph9 f i ed O} lelmadditian, thersoung lakdraengrated dymagk ehthe spwvbsmIresrsignpds areheot ed

that foll ow ng enbodi nents are only used for the purpose to 9 explain the
pL gsent i nvsend eourp® entitgmsiahybeamjusicce by oe-lacatieg dedpdsitidn of thet dvend sopee of
t signals or the sound source entities according to their characteristic, for example, by
re-locating the sound source signals 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 enfities in different angles, in order to generate the composite sound field. The
sound field generated by the main speaker and the composite sound ficld 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
posttions of the sound source signals or the sound source entities, the sound wave
20 generated by the earphone has an uniform diffusion sound pressure and a surround effect,
which allow an user of the earphone 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



present invention. [0045] FIG 3 is a partial sectional diagramof an
ear phone 300 according to an enbodi nent of the present invention. It shal
be noted that FIG 3 only illustrates one 5 side of the earphone of the
present invention, and it shall be apparent to one of the ordinary skill in
the art thatxglhia tbé preséitigvention oroehely Middee abt ihhpdedtPhMnaht Scopbffidme as
the one shown in FIG 3. Therefore, detail explanation of the structure of
the other spde-Rinvehfisnearphone is omtted herein. [0046] Referring to FIG
3, the earphone 300 conprises an earphone main body 3 10 and 10 a

ear phone

connection 3 erein,. the connection unit 3 co cts t.he

main body  B46) af e i PRiah S SRR SEkRT o s Bhtin quh StoratE o8,y
The ear phone i.n bod 3 10 nmainly conprises a case 311, a nmin speaker
313, a pIurﬁpggynﬁﬂt@%@9§H§§Wéﬁgm§4@a,R@E@BPB&HWdéﬁﬁéﬁGaBG@Hb%%@?%e%ﬁﬁhber
317 for accommodating the sub-speakers 315a, 315b, and 315c, and a cover
319. The nusifc opdlakerrpBas ahthet presentbinveptiokeisl 8 s5all eSpparkht tr end nfthd | ed
inside the case 3 11. The mai n speaker 313 and the conposite chanber 317
are fixed oordifsey slalien ttiR1Bt thihwhe stibetsredkee 6thdd&de ofthblzarphone B3the saficas
installed on the conposite chanber 317, and share a 330 fortned by the

conposi te cihaReshowyin FIGCH. Théidlord, lBtafl QUpEn MG raRNRRRHRLo AN biker G@PoSsi te -
roomare uniformy distributed in the conhposite roomso as to froma

conposite S@M%Qg%hﬁ%ﬂwgﬁﬂ%%ﬁ&eﬂﬂOVide a good uniform 20 diffusion sound
a surround e

pressure an ect. Moreover, the portion of that of the sound

field gener each ese sub-speakers can be adjusted.,b
re-locati ng[%ttoﬁg] E‘égqr??%wohg"lt‘ gt ﬁ'ﬁ CURBOLHES RIEEHIYT RHB body 310 and
characteristic of each sub-speaker nentioned above. Details of which wll
be is 8xpl af FrRIRCHEEINETOeWherem, fheganpectiqn ypit 34D sermeststhatarphoae praaskaty
i nvention, the main speaker 313 is for exanple, a

310 at the two sides (only one side 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 315c, a composite chamber 317 for acqormnodating.the sub-speakers 315a,
3135b, and 315c¢, and a cover 319. The main speaker 313 and the sub-speakers 315a~315¢
15 are instalied 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 composite 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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front channel main speaker. The sub-speakers 315a-315c are for exanple,
conprise a subwoofer speaker 315a, a first channel speaker 315b, and a
second channel speaker 315c. \Werein, the subwoofer speaker 315a is for
exanple installed on a back side of the 5 conposite chanber 317. \Wen the

sounds are mAPRAPAEENBRIILER oFHR: p?&%ﬁﬂﬁﬁ{féltl%ﬁ%e%ﬂﬁ?s chit? T AL f&\/eﬁhﬂa\(é Ag

apparatus (not shown), the sound wave propagated f romthe subwoof er

speaker 315 K

speaker 31 811%‘%2“%% nﬁ;@‘ﬂ%espr?eloﬁ%t%gﬂ%%é?he ?g%%%%.f?e ro %ﬁﬂﬁssﬁah

t hat sound pressure i |n.ord hav b ter Y,
the sound sPORAR me%af ﬁ%é bt e ST e 59663 Ao
field sinulating process. For exar’rg) usin the frequenci(/ di vi ded

poi nt of ea®Hersip- @ﬁéah‘é?of%wk kﬁwele PB GraRRly-1Btelicdeen Bdiask sisfe ehihe
sub- speakers 315a-315c shown in the diagram and after the delay process is
perforaed &ympdsge ehamater 3h7.cWiiey Helsouslsaye propagessi tn thecsiubepéakess, 3 15 hed Isest
sound field is generated by the sinulation. Therefore, the sub-speakers

i nsi de the gaeat Wiyl appiraiust@6f ehi@ithd) sdnd aelie ProRipatednlord eund
wi th very good uniformdiffusion sound pressure and surround effect can be

provi ded. [ QRARBhrd BpateemRATITERY cﬂgn&ebe%efakasﬁ% ATiEEkecdd chdificPIROR! | ©

chanber 317 form ng the conposite room 330 is constituted wt

T (PR AR O RBEA R R R

cavity is suitable for ent | nvent Qver Cove ]
case 311, aPfiAREpin Yder ta%af @ BFieE oK alite (e pE %@%m earsignal E'@E to

propagat e the sound wave generated by the main speaker 313 inside the case
311 td%the h?éiabﬁﬁdﬁécwdnb)b@oﬁy’usd@elﬁgilmm] preeass. JiRr cxpapigt by aising Bhows
t he earphone 300 according to an enbodi nent of
frequency-divided point of each sub-speaker, such as the frequency-divided point of the
sub-speakers 315a~315c shown in the diagram, and after the delay process is performed
by 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
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 columan. 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 319a, 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



t he present invention shown in FIG 3. Based on the design requirenent,
nore sets of conposite roomcan be optionally added into the earphone 300a
of FIG 3A, so as to provide a very good uniformy extensive sound
pressure and surround effect. As shown 5 in FIG 3A the earphone 300a

conpri ses 00480 FROS3 A SclidnaifR ey shvlwkatha BakpBdndB00TRR ordi ROS drfbsiMaBhest
3.17a conprises the sub-speakers 315a, 315b, and 315c and forns a

conposite r i cha ri - kers
Sisa | pope Py gt IAIRAch HGCHTRIE off fl SSERERRRGGE AU PO
al t hough the_earphone 300a sho in FLG 3A describes a |l e of only
t wo conposi%oglpgﬁg%%% cag ge\ﬁpppﬁ'\@g %eéblbtart@ﬁ?@ Olbengg%fgﬁ]ﬁzfgp iSRSV ski | |
in the art that the earphone 300a may conprise two or nore _than two
conposi te dHaWHERYeTY gresionifermly extensiiesaurd prepsuye abwerorneé clegtp Mersbosno
accordi ng to another enbodi ment of the present invention shown in FIG 3.
Based dn t Ha Fes4nthe sqhornddfia, compeiseniwp capmake ch8iBers BblaandB IFbGTRei s
not installed in the earphone 300 shown in FIG 3B. 15 [0051] FIG 3C
schemat i caldoynpbiosshaniter 6 a7 pbwansris3d theaubpilitss 3 BaappIH)end 8 Mhodid®aths a Of

t he present invention shown in FIG 3A. Based on the design requirenent,

the main  SPReRsSEe b STRWMTH BAH ' ' 1 e 300
shown in FI Gﬁg)g 6[0052] Ref g?ﬁﬁﬁglﬁﬂéﬁg‘%p%}7%%@1’2&%%3&#%??%a Sgﬁgﬁémls a

Chod ment OPOCRG. o) RLaRy sk BRET R S0, AP Rt AR cnce

nunber is d to represent, the el enent _havi the same function as_ the
one shown i%ﬁ(a%?}&gw‘é{np%;% gmsﬂﬁ%‘f’éw X3Py Hgf”l[ﬁgﬁw PSopRpeitcadamerts; i Wil bo53)
The sound field generated by the sub-speakers 315a 315c inside the
conpodite ap%ﬁﬁtgsen%aﬂhﬁer yiskildn the artdhatoksgarphpne BB0pmSY corpprissitwoloe
sub- speaker according to its characteristic, for exanple, by re-locating
t he sub- spa@akethantwa compositsiidebers. a back side of 12

[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 ﬁresent 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 same
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~315¢ 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



t he conposite chanber, or by re-locating the sub-speaker in difterent
angles, in order to generate the conposite sound field. The sound field
generated by the main speaker 313 and the conposite sound field generated
by these sub-speakers in the conposite chanber can forma spatial sound

with very ogmedomipadsiichamber; oﬁﬁﬁf’@)io@aﬁﬂ%}th& REb-Epdakbr iBEAGCHt SREIKR 0r8erddSb i
a back surround channel speaker, and the second channel speaker 315c is for

exanpl e a C%Jehltefa% th%rlﬁlgl?%itess%ﬁ%ﬁ&d. R thﬁéﬁ?lia;g‘%ﬁ&%%ed%@rggéﬁﬁisﬁ)g?ﬁg(i3t he

second chan speak 315c are asynmetrica I nst al

conposite ch er 317. In at wor. d he first .channel speaker, 315b and
Che’ second BRAMRERT BbusRaFEl eoBhchy bfetbr feaan s e BrRLe Bhitie, 317
wi th one configured behind _ the other, such that the sound 10 generated by
the first ctadpen asprigkinnd 1l viesy godpalityr Spr exasmte. af the firstehiangmet peakes a
conposite sound field. In addition, the sound field generated by the main
speakef and3idbeis ackhnspovitvend chandelf spehlr ganikethatsecbndychahed spsakisr Spéaksefos i n

t he conposite chanber can forma spatial sound with very good quality.

Moreover, tédenpiinctngendinahddpdket, e firetohphmsl epdaier H 58@ad thevet®id dhannel
di ff.usi on sound pressure and a surround effect, which allow 15 a user of

the ear phongc4Q9 3 8c &R AYymchiaNg ifidraled indint by ' 178
[ 00541 As @ﬁti onedC abovZI,n In orgelr to alchli eve %&%ﬁﬁiﬁhgﬁjﬁglzug{iﬁvﬂor

h h i i b b
the earp Or‘ﬁoﬁéﬁﬁ%ﬁ}sp&aﬁﬂaggesaz{'gg ! aélg ! S\éigﬂg‘*di céla%&? s;?e%.{(grrﬁqﬁg algéggsé% i le: O?

signal whic een  proc soun srul at’
exanple, by.,using the. freq cy-di vide oi nt_ of each sub-speaker, and
after Che dbF Bgmpuladenber s b il ay oatehed Brude Bhpies perabandredpund
processing circuitry, the best sound field is generated by the sinulation.
Ther ef®r e, geReratadnbis prsafiest shanng] gecakpre3knis delaradefor docertain jtimestof &rmdawi t h
each other, and a sound with a very good uniformdiffusion sound pressure
and a surr cwmposid foapd fickin Ibeddptiayitibednnd Beld generated by the main speaker and the
composite sound field 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
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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[ 0055] FIG 4A schematically shows an earphone 400a according to an

enbodi nent of the present invention shown in FIG 4. Based on the design
requi renent, nore sets of conposite roomcan be optionally added into the
ear phone 400a of FIG 4A, so as to provide a good uniformdiffusion sound

pressure anghoaspRIGOHAGREH ARy Ao aEhrhibrE! 4602 ﬁc&ﬁding beafahbhReAH0a

conpri ses two conposite chanbers 317a and 317b, The conposite chanber
3.17a conprj : - r : d.315c _and forns a

conposi treTp r*Oh%f'ﬁ?g%ﬁg{n%%ﬁﬁﬁ%%p@@t@&%ﬁa,%aé?@gﬁge %%%rﬁe HECTRH I§‘8’E§"-S§bse°afker S
315a', 315b', and 315c' and for a osite room b. arently,

al t hough t h&"BRPHRIRED "&‘63’§ SHORAY ﬁdq%ﬁg?lt% eiqam%@{l? gg&s‘?%ﬁ@%ﬁ%ﬁ%t h

only two conposjte chanpers, it will 10 be apparent to one of the ordinary
skill in theroyide agegd upiermediftision sousiniessule and apvirewd affget. gks showa in KEh t wo
conposite chanbers. [0056] A roomwth a specific physical structure for

t he, s@b-spbakérc caphore #0012 lvempridess ivwymedmpositehehphleserdtl 7: nandndizn, Thech tb
at a better sound quality can be achi evedwherein, the physical structure

depends on ¢dmpdity shaaberdaIh ¢Bmphcds tBX aliPéRakads 1 RYBASB, Iafid B3 86 addPforms a
hereinafter to explain how to design a roomw th a specific physical

structure f@midife fddnt B304 hﬂ@@dm@@ﬁ@Fﬁmﬁ%@?@@ bils BREQBA RN sr ng

speaker 315c. [0057] FI GAB schenmati ca ows the earphone

thedesi gn Faguirlats bR PESRERe BT 00 ARG, Bitienh i seitone "
installed i thgﬁ@g&gggggéggﬁashovm in FI GAB, 20 [0058] FlI GAC schematically

shows the € frgs TG wHh oBlYH @i cREmOsisT chambersy & sl
invention shown in FI GAA. Based on the design requirenent, the main
speakd? 31desanparenf tp enaaithe ordiotryiskil al the drtithattthe eaphtectid2 400acosipmisn | n
FI GAC. 14

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 hereinafier 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
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 schematically shows the earphone 400a according to another
embodiment of the present invention shown in FIG.4A. Based on the design requirement,

the main speaker 313 shown in FIG.4A is not installed in the earphone 400a shown in

FIG.4C.
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[ 0059] Referring to FIG 5A, FIG5 schematically illustrates a parti al

sectional diagram of an earphone 500 according to yet another enbodi nent of
the present invention. In the diagram the sanme reference nunber is used to
represent the el enent having the same function as the one shown in FIG 3.

The ear phon@059D ReQHA} BESICRR ASBIG BQBRABIGALY PEHALC3 2 HAra dectioGANIBEAION

unit 320, erein, the connection unit 320 connects the earphone main body
3 10 at bot [ . ' ISt ; [ e
diagran . il GEPeflt O SR R Rt R aR S Hedfeh UMDy S,

speaker 313,. a lurality_.of sub-speakers 315a, 315b, and 315c conposite
chambor 317t A SOMERFIG TV dbotgdaiasiess 3 oBent e deeeand a
cover 319. The main 10 speaker_313 and the sub-speakers 315a-315c_are

i nstal | ed i f@pten asike euesaown in Fihd. dhe garphonenidfcompaisesip qarmhops mysshady
chanber 317 are fixed on the cover 319. The sub-speakers 315a, 315b, and
315c share 3llcandpoeirmectiapomit3E, fxbiereiy thy carnecitampais B2 & conpisehyitler e@lne
[0060] In the present enbodi ment, The first channel speaker 315b and the

second 15 mhiarbealy 3$pectott siddhsf (eos@pharR 58030ty bae sid3 &lshand ia tistdiagragm 333,
respectively. The sub-room 331 and the sub-room 333 are forned with the

chanbers 317k affhdik! frain HEBPEES inYEhi -co‘n?})rﬁ;ggiat ¢R8.3 1&?%,1{1555%&3%%@]%' a
peaker

speaker 315b and the second “channel 315c are’ fixed on the chanbers

S170 200 Sl PSRRI NSl Ty 3R ST oot el

above that ‘ und gé _ ' Thdf iTst” chanhel® peaker _
and 11 nal IS PBpAgR e bisognes AL SaFh: 1 537, o *CEURR S oondPUBH Dy
t he second channel speaker 315c passes through the sub-room 317c first,
t hen pPopagweaker 843 apbihe suprersakers 3l dordlagere insalled ingide thanaspablat Bae main
user's ear, wherein, the chanbers 317b and 317c are physical structures
wi t h speci alpealesi His and-che exomppkits chivebehdhbenrs Bdctboantic 3dorer Y. 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 the second
15 channel speaker 315¢ comprise a sub-room 331 and a sub-room 333, respectively. 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. It is known from the
structure mentioned above that the sound generated by the first channel speaker 315b
20 passes through the sub-room 317b first, then propagates to the composite room 330, and
finally propagates to user’s ear. Similarly, the sound generated by the second channel
speaker 315c¢ passes through the sub-room 317c first, 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



15 be constituted by a curve tube. Alternatively, a grid plate can be used
to generate a plurality of roons inside the conposite room 330, and these
rooms are used as sub-roonms 331 and 333 for the first channel speaker 315b
and the second channel speaker 315c, respectively. 5 [0061] The design of

the chanberg %ﬁ StngJJ&r@é 'thé’mE ﬁ’;ﬁead%l%‘ {4¢ %pgc%sé@wgeﬁ&ét@aa

specific phyS|c ture shown |n ran1 there 1s

d 317b.a th 31

or de.af t oPUTIE QHORBS A PORIAE BT P R b e il po Rl
respectivel throu h the first channel Peake 315b a q%the secong ghannel
speaker 315¢31 gpk3 %é?fothm'v@ qlienpel speakgy Al Yhand Hecss fhaanelpRAkeEE 1% st |

and then to the user's ear t hrough t he earphone 500. The principle for
thi s desi gnrespectizslyri bed in details hereinafter. First, for reducing the

t ube-t one phenonenon, based on the basic acoustic theory, the |onger the

di stange a [(®eUNThedesdegheiiht chapitepatigbadd 8 07@dre andilp fedsahanbeningraseny t he
| onger the propagation distance, the nore serious the distortion will be.

As a resul twithfaes&feem%r pHySEH dtREtr® KR SAHRAAAME dlaPRInS AHGE i \ehalISdiftinttReET ;
and in other wor a higher sound pressure is reéquired. In addition, when

the sound wg g{nsgrsls%{) R SPR) 6 ARTHST m bADYRL sé%f??ritp%/ L@fna

smal | er di ane rger di amet er € pro

resonance |ncreases er wor sound ure.i ased to
Chance. T heWBropaBaEEts TRy Blriooss Taums Smeserr BebuREot T s aRRes

317b and 317c, for exanple, a curve tube ave a predeternlned curve
angl e, suchsneaker 315b adthe segandprhganal gppaker ﬁiSCs dbe powswaE wilh Hyondnthean

forma very good uniformdiffusion sound pressure and a surround effect due
t 0 t haochar emtgrsits troemof30t fust, pindstherato gteruset’sicer tiroughethe earfbens 580.7 0 hend
317c . According
principle for this design is described in details hereinafter. First, for reducing the
tube-tone phenomenon, based on the basic acoustic theory, the longer the distance a
sound wave has fo 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 317c, for example, a curve tube, may
have a predetermined curve angle, such that the sounds propagated 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

fo the experimental study performed for the present invention, the predetermined curve
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to the experinental study perforned for the present invention, the
predeterm ned curve 16 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 amhid ikefoelaﬁérllg?@j withi® Saupsl of Bel1d0 @eﬁeéw Ehaichiaman gy @dsed ¢DBR3]

Referring to FIG 5B, G 5B schenmatically illustrates a partial sectional

di agram 5 Oéhag ese@f;ﬁiﬂ@ﬁﬁl él%@a&’&gsﬂ{:gbf'ﬂlets%u &twaRB04 NRke SRR ®Rhd %q}ﬁe
present | nven on. e sane rererence nu e

er s used to represent t

el ement having the sane, fupcti as..th one, sho i n, Fl 3. . The ear phone
500" conpr ; SBOBagrgh Sione iR 58S s Hrurtl Ta B el 5 ot im e
wherein, the connection unit 320 connects the earphone nain body 310 at
bot h si des B1063hBekrinmioddGot KlEnbE sehemativelly llusteienarartiel sprilonpldtesiay. The
10 earphone main body 310 mainly conprises a case 311, a main speaker 313,
a pluralityobdn caphvne $éflecewdidgsa yet3mbtier amo@intm ofhitheqmerssi meersloantihe 317
for acconmpdating the sub-speakers 315a, 315b, and 315c, and a cover 319.

The mai n speakefefaidmteanehben ussdibr &pRaktihe diment3dvingathe samns fglctienl aé hei de
the case 311. The main speaker 313 and the conposite chanber 317 are fixed

on the covepnS3dRwnliNerIelR: SRRAEIRNS 508 cotpAbes ANchriibnd 1Rsin $387 816 and a
conposite room 330 fornmed by the conposite chanber 317. The fitst channel

speaker 315k, ang; %gﬁnitsﬁ%ow?x%ﬂ?%}eéo\ﬂ%&%%%t 9 ofificthd éh%%g%ﬁg%%ﬁ?ﬁ%gd 31

and a sub-room respectivel erein, t room _
di 1 on, CRYF etk SRR 98 dhe SupBSECTUSEBY SHISER S SHUhd! HRRGE T der |
315c are fixed on the chanbers 317b and 20 317c, respectively. [0064] The
di f f erl@nce traphpusmnaimbody edneinbrisaentisent casad 1 Hemarsphdes 3500 nlwalyaf 5A
is in the design of the chanber 317b. The I ength of the sub-room 331 of the
first channwib-speakers 315a, 315b, and 315¢c, a composite chamber 317 for accommodating the
sub-speakers 315a, 315b, and 315¢, and a cover 319. The main speaker 313 and the
sub-speakers 315a~315c¢ are installed inside the case 311. The main speaker 313 and the
composite chamber 317 are fixed on the cover 319. The sub-speakers 3152, 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 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
20 317c, respectively.
[0064] The difference between the present embodiment and the earphone 500 in FIG. 5A
1s 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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speaker 315b formed by the chanber 317b is intentionally extended, such
that the delay 17 tine can be increased. In other words, the wdth and the
depth of the sound field can be inproved. [0065] Refeming to FIG 5C, FIG
5C schematically illustrates a partial sectional diagramof an earphone

500 accor ditifle t&h Y€ IncRAKN B oBBDWOIIIEME valithtane (s GSEnbS the somvEfitldean bdhe
sane reference nunber is used to represent the el enent having the sane

function as the Qne shown in FIG 3. The earphone 500 conprises an earphone
mai n body and a connection unit 320, wherein, the connection unit 320

Conl'y one SP465K & HelGrnBith ke %5 dgvant *Hrmas SR Rute- SR FRIA0 R 1
conprises a _case 311, a main speaker 313, a 10 plurality of suh-speakers
315a, 315b,diagam3eban earphomg ot acqopding dp wi 7nelfier pogimgtiaRt ﬁlj Trgent

sub- speakers 315a, 315b, and 315c, and a cover 319. The main speaker 313
and the subnggdimieThe3ame rdesocanenbards wied del represenicthe Riemeatkavang the FHac mai n
speaker 313 and the conposite chanber 317 are fixed on the cover 319. The
sub- speakerfan&ideas tiddate, shawnd iIBREBE 3s Tae earph@efdsomerisasamedofiamaimdolly t he
conposite 15 chanber 317. The first channel speaker 315b and the second

channel spegieind3l&mneaIRHiS R 02 whdRil, AR otddetfturdt SM0conAedts 8@3arphone
respectively, wherein, the sub-foom 331 and the sub-room 333 are forned

ith the ¢ her 217Cs ivel . i : £
g%annel spgg%§%°§{g%agﬁgm?ﬁgéggggéﬁﬁ@ﬁgﬁﬁgﬁ(%%ﬁg %?ag%l%bgggl%??g%hgﬁi t he
hanb 317b and, 317c, . ivel.y. 20 [0066 ] The.diff b th
o oloen el SRS e S5BES S B e 0 o SPRER ISR o1
t he chanbers 317b and 317c. As nentioned above, the design_of the _chanbers
317b ahd 31pleralibe dresuhrspeplednstdaor 1Pbr Bithgd Bor GorPiPesite chpybsrt PL7 plysi cal

accommodating the sub-speakers 315a, 315b, and 315¢, and a cover 319. The main
speaker 313 and the sub-speakers 315a~315c¢ 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¢ 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 315c¢ are fixed on
the chambers 317b and 317c, respectively.

20 [0066] The difference between the present embodiment and the earphone 500 in FIG. 5A
is in the design of the chambers 317b and 317¢. As mentioned 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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structure. As shown in FIG 5C, the structure for form ng the chanmbers 317b
and 317c, for exanple, a grid plate, nmay have a predeterm ned curve angle,
such that the sound 18 wave that propagated in the sub-roons 331 and 333
can forma uniformdiffusion sound pressure and a surround effect due to

t he char act @hvesthhiCpropagdattd iR MyeSdubabooik BYC Hd 839 tarl Rem LhaMRer&ffiidPscund
317c. According to the experinent perforned for the present invention, the

predet er m ned oW %fy 208 SirdSeff df Ak ShaiibleRbik 8 1@NE5sith fedPOoflggr ees.
e | f

5 In such range, based on the changes o ysic characteristic o

t he sound ve, a re rated sound. field is pro at uch that the
wdt hoand tanerrep, AT a1 ictof b do bt SiriRiel PREFBEGer TGt
Referring to FIG 5D, Figure 5D schematically illustrates a_parti al

sect i onal lai‘f%njwanﬁhépreéiﬁteéamsﬁ6%89@@)%%@6@}&%@%@%@r%@@ﬁgqfl%qufent

of the present 10 invention. Simlar to the earphone 500 in FIG 5A, the

| engt hsof tinsuslubrangonta3ed onthet dhengdsraf thecptamivel chaypastdcistic 81 Bis sbomdrwalvepiat h

t he chanber 317b of the present enbodinent is extended intentionally, such
that the demaie saiuiited sdundeidld i papadtied| suchttharthavmidih and e depthdifhhassintihe
depth of the sound field can be inproved. [0068] In yet another enbodi nent
of the presgnl .idwWantdiflprowed. Mentioned above, the first 15 channel speaker
315b and the second channel speaker 315c of FIG 5 are disposed on the

conposi te ggﬂerRé%ningﬁ%I@%rFi%}e%ﬁ %‘Ehé}%f(cgb? éﬁ%@raﬁeﬁ}%@%?&cﬂ&gﬁ to

the chara ristics o iITst annel  spea secon
and the SUGTFGER a4 Srliie T AEPROIng, Jon et ot SROUHHASH: 6 §BHaTiL oo
by the main speaker 313 and the conposite sound 20 field generated by these
sub- sp@akerigvemionh Siradaie dhe E@Ilamﬁﬁn&a e BIG- fdy, thelengih of Hie sgbueeim 394 Pﬁ%/h@er y
good quality, and the sound has an uniformdiffusion sound pressure and a
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 channel speaker 315¢ of FIG. 5 are disposed on the
composite chamber 317 in a manner with one next to the other according to the
characteristics of the first channel 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 speaker 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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surround effect. The earphone of this enbodinment is showm in FIG 6. [0069]
As nmentioned above, it is also possible to have different designs for the
chanber 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

t he chanber h | d ' tol r e j{TE
can be incr:ég%eog,fhgnﬁﬁ %H?)I. U}arsb%(?gs?’,ﬁ??gh\}/{f%t ﬁlgn ?%%wdélgﬁh%o*:%ﬁ%édsound
field can be. inproyed, The ne.of this.enbodinent i sho in . FlG
on 5 L0070 Paaleras AESyEhPaRES iflssen ve e raediag inoler BRGET wendob s
different desjgn for the chanber of the earphone. 600 in the present.

i nventi on, %}?ﬁdgkﬁﬁép@a‘}fﬁ%ﬁéméfﬁeﬂdﬂ’@ besighBelysde nthe earRhoaae ! this diggnt sor
exanpl e, the difference between the earphone 600 of the present enbodi nent
and the eargtoonengldl.bA. FIG 6 is in the design of the chanbers 371b and
317c. As nentioned above, the design of the chanbers 317b and 10 317c are
mai nl y sf oc uEBAd0PMdredver, g nizntiod abbid) itds Spesdskible Mysd £aiffeSdnt UEdigH Rr thRS
shown in FIG 6B, the structure for formng the chanbers 317b and 317c,

for exanpl eghagntdtidh 1Rl &lfhonBY0NRY &hé RERACHSMIOE darkh! e ePAbRe oFUAR t hat
t he sound wave propagates In the sub-roons 331 and 333 can forma very

good uni for i {. j - ; ress a. . S ect due, to e
characteri s%gé%%gﬁeﬁg Q%%gﬁ%%e{ﬁ §$ T Eéfeﬁ( r%@%}) t}%eﬁfgff%rggér%ee ?‘té"t‘?lt%% eTgh%{Woé 0@1 7c.
It is known om t he exper,inment accordi t he present. ipventjon,_the

pr edet er ni n%‘{j{h(?u?r\?%cnér‘? Qdir%enitﬁpgéﬁ%r?ﬁ‘ipggm?/\n%p i BAG: én&elnoaie%?—s@oo%@&r ees.
In such a range, based on the change of the sound wave's physical

char act er i s¢hagibegs Hbeandad ifeatAmesiannsd dbred, dhe desigm phthet dambsrschl 7oread t he
wi dth and the depth of the sound field are further inproved. 20 [0071] In
yet anét her3Eirhocimamiy foofisadhvm formeing mtroom wathtd spocific physpdsirngtuch. rAecshoen  of

t he

=D

in FIG. 6B, 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 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. It is known from the experiment according 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
sound field is propagated, such that the width and the depth of the sound field are further
improved, |

20 [0071] 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 316¢c. For example, the first channel speaker 316b and the second channel

speaker 316¢ can face different directions. Referring to FIG. 7, FIG. 7 schematically
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chanbers 317b and 317c for form ng the sub-roons 331 and 333 can be
adjusted according to the characteristics of the first channel speaker
316b and the second channel speaker 316c. For exanple, the first channel
speaker 316b and the second channel speaker 316c¢ can face different

directions.. . Referring tqQq FIG 7, FIG 7.schematically 20 illustrates a
o £ 1l SeclRGHAF &1Ekia Aesronl BsE oo GO TRCED O S Igel® Aot
enbodi nent of the present invention. The opening of the chanber 317b faces
the cover @nlpdigpeiafike prseens paisntien. ofhe %@nma#%@ clymrher B htefacenibe sovrer
side of the conposite room 330, Therefore, after the sound wave generated

by the secohd, eharasthespedkepf Bt 6harbbeydd $efacththe otier side ofthbcomposi®Ioomi s
the sound wave is reflected by the internal wall of the conposite room

330and t hem3m OPR&BfoRS AfRr tNEsdMAr waRCEMEHidiTbyY thedebnd Uhdhnal sleskd@miect he
drawback of an insufficient intemal space of the earphone can be

conpensat e | | ; : t he
Mt bole o s SRR R S ket G R

e sound

speaker 315c to propa 0 t he ear ng 10 majn body, 3 I s thus
hereased. CaHCsll EREFIE afkingh ol BBT I Bediet ot cbh 1 eme

ear phone 700 is further jnproved, [0072] Moreover, as nentioned above, it
is al so posi8rBrawbagk pbgenguigicienbmésinal gaasegh esarplioae camhneapP@patehe The

ear phone 700 in the present invention, and the earphone of this enbodi nent
i s shown i riitA¢ difference beiweex thepbend whee ghntfagaddnche Hest lesmnelispealesa 8 pformed 700
15 of the present enbodi nent and the earphone 700 in FIG 7 is in the

desi gn of tthe sownidagdnerased3iltheancbndlchanneAspenket B iveld pabmigete dubehadesplgmeof
t he chanbers 317b and 317c are mainly focused on fanning a roomwth a

speci fipC phygin®aly 316 14ekisiBered®dS DBNE quiktiy e deflR o fttSofhd HElWeRerh@h by
formng the chanbers 317b and 317c, for exanple, a grid plate, may have a

pr edet er m Wﬁgeﬁﬂﬁcyrf‘e ’fi‘i@%ﬁlrth%yﬁﬂpfob@ﬂ. t he sound wave that propagated in

[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 the 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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20 the sub-roons 3 3 1 and 3 3 3 can forma very good uniformdi ffasi on
sound pressure and a surround effect due to the characteristic of the
physi cal structure of the chanbers 317b and 317c. According to the
experinment perfornmed for to the present i nvention, the predeternined curve

D L LS kL bGP S O P S e oM A"

saturated 21 sound field is propagated, such that the width and the depth
of the soundnfmpesd are further |rrproved. [0073] Apparently, in all the
enbodi mrents nentioned above, a sponge or a soft cloth (not shown) .may
further covE078hépearertly,3ds] theendsdintentvoeitionbé abmepnippngabt esdfiedbthifgotof
the 5 user for wearing the earphone for a long tine. [0074] In sumary,

the ear phonﬁlowr%wytmﬁharc@%ﬁae cBVer B8, R RIS Ao INCERdoMToRIHY Fedfifig 8f the
plurality of sub-speakers sharing a corrp05|te room such that the sound

wave ggnergﬁ&%orweahggﬁee &gﬁnoﬁg?@ri&eﬁ)ﬁ%ﬁg& uniformy distributed in the

conposite nposite so ield is generated by these

sub- speaker he co ha Q ener at ed b
of "t hbse suboZBLIRSPEREE, s tnhpe: E‘Ht‘BﬁpFOe‘"‘?e&Sbéﬂgﬁafﬁsﬁfg m% b Pisidse o
sub- speaker according to its characteristic, for exa re- Iocatln
the sub-spRERity phsuR-oeders diagae 81comPREEsroae such the eéw&dweegeeﬁr&%er

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

gener at e t hiey dhespogtibtspesiondrd jupifdrmiyhdiskbuted irf itlg dogmns'teape@mw atik anmi n
speaker and the conposite sound field generated by these 15 sub-speakcrs in
the conposit@nghitabamddid fs@enerates batieaat sstosppdkats ihthe eompodrdhamatd. tThe By

t aki ng advantage of the physical characteristics of the |ocations of these

sub- spgaker gynd g&i&&%&ﬁﬁ%ﬁ&t Sknbye stuBf‘sp@ﬂJeFQ’@dﬁ%é“Qﬁuﬁed/Ej} Ye-GREGn g el Or m
di ffusion sound pressure a surround effect iC | ow t he custoner

of the ear pp&ﬂ?o ot tﬁ@é.u%ysp@alée? Q&%r&lhg ‘IOdltS characteristic, for example, by re-locating the

each

sub-speaker in a front side or a back side of the composite chamber, or by re-locatiﬁg 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 generated by these

15 sub-speakers in 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 soﬁnd pressure
and a surround effect, which allow the customer of the earphone to enjoy a sound field
similar to that in a theater.

20 [6075] 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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simlar to that in a theater. 20 [0075] The foregoing description of the
preferred enbodi nent of the present invention has been presented for
purposes of illustration and description. It is not intended to be
exhaustive or to limt the invention to the precise formor to exenplary
enbodi nents dj scl os Accar di n , the.foregoing descripti.on .shoul d be
regarded adrRfiitigagss ﬂ{;g n {145 Agy g#%aﬁ@?pggf‘?qt% o se&mdo‘i%?@}?eﬁr%&w&]er%
nodi fications and variations will be apparent to 22 practitioners, skilled
in this arlbevhexpaipode msiciplesr of SrvoBwantiandanse &e epleioln Pecise! arplCHED,
explain the principles of the invention and its best node practi cal

appl i cat i ortherebhdo eoyble peesvablskilledrinoths akid ederstand e ayventien derdearsuand
the invention for various enbodinents and with various nodifications as

are suited dngbddiBendaradnt CkitiRIvatisgs Poddfidatiphe e nfa@tsiinal comie pattiatiad usé tori s
i ntended that the scope of the invention be defined by the clains

appendgd. hﬁé—%ﬁ&’n iotnh:%hfenﬁ)%{ad’. ajy ?srlflt%n!lé?i AYitROSRbE of BE THcRiSh BE@Mnel Byt hei 1

br oadest . sonabl e sense“unl ess otherw se i ndicated. It should be

appreciated,that variations, nay, he. nade jn. t.he e i t e i bed by
persons s kidtM3 &' h a???é‘?“’%ﬁ?wt%ﬁ‘{%@ﬁ{f e&BB’&l'ePfsn‘S Wl}lgigng ﬁée%c%% gm%ﬁ{ {nhtglglr
present inventjon as defined by the foll]owing 1 | aj ng.. Moreover, . no

el enent andPrediesorrernaple geee W@%ﬂheﬂ‘lvg;ﬁll%‘ﬁﬁ‘t@gi gt |Sh‘g§ﬂd’é"daﬂp6e°b%3d that
dedi cated to the public regardl ess of whether the el ement or_conponent is
explicitly varigGonsethay rbet thadd ot ItmembodimentssdesogbadHar prsorL ApNgbn e art An
ear phone structure, conprising: a case; a nain speaker and a plurality of
sub- speakerwsithotideparaifig fions thal dcope b tedgredcheinvastion 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.
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5 a conposite chanber, wherein the sub-speakers are di sposed on the
conposite chanber for formng a conposite room such that the sound wave
generated by the sub-speakers forns a conposite sound field, and the sound
wave generated by the sub-speakers as well as the sound wave generated by
the main sp r ted out of the earphone; and 10 a cover,
mherein'the%@ggépgéﬁﬂg@ﬁgﬁg Sse jointly cover the main speaker and the

sub- speakers for forning t he earphone structure. 2. The earphone structure
of claim1, wheréi ANCHPIASIBISBERSOBPESISI i se a first channel speaker and
a second channel speaker, which are di sposed on two opposite sides of the
conposite chanbergcaseb 3. The earphone structure of claim2, wherein a
position where the first channel speaker is disposed at and a position

wher e t he secondaehansebkapadk gluriliy dr sposRdkdat, vHich ardQhst A Rdidd ®akased-
The ear phone structure of claim 2, wherein the sub-speakers further

conprises a subyQehBhsifPeakRer, wikrein tﬂ@%uﬁ@%&ﬁ%%iﬁ(s?@éédr& &fﬁ OhiHolké
(0] a S [

wherei n the subwoofer speaker i's di sposed bac de of e conposite

chanber. 6. r ur f ¢claj erein the co sjite
chanber is 8&%{?\9\? %c}g] Iﬁir%.%%ifofﬁe %%ﬁeg?cg‘]h%’%te 3 ?0618? u‘?’aeveogengPagerdr#YL,the
wherei n sone .of the sub-speakers. further., conprises a, sub-roomwth a
speci fic ph{El-REAKEE TR, f COMPOsHy SOuKt Fldn @0 (th, GOURG VBe SCAPRHER. Dyl i n
each of the sub-roons is formed wth a correspondi ng chanber.

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

of the earphone; and

10 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 the sub-speakers comprise a first
channel speaker and a second channel speaker, which are disposed on two opposite sides
of the composite chamber,

15 3. The earphone structure of claim 2, 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.

4. The earphone structure of claim 2, wherein the sub-speakers further comprises
a subwoofer speaker.

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

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

column.
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9. The earphone structure of claim38, wherein the chanber is a curve tube,
and the curve tube has a specific curve angle. 10. The earphone structure
of claim9, wherein the our-ve angle of at |east one of the curve tubes is
within a range of 80 degrees to 100 degrees. 11. The earphone structure of

claim 8, wherein chanber is a grl and the pl ate has a
speci fic curve anéﬁge e@hoﬁét%rﬁr?éﬁga’g’tfd@eﬂ?lg SB?‘e(ﬂféIilerﬁ Speﬁlff‘é? gither he
curve angle of at least one of the grid plates is within a range of 80
degrees to XOUWHSY LB Topm With a spesififinsicst stuistwig.e of claim 8, wherein the
chanber extends toward to a direction opposite to the conposite chanber.
15 14. The ear phdh&hstearphboe etrafiurel odichai®, 7, wierah ratthef thersul-rbathe ishfasmad
plurality of openings, and at |east one pair of the openings are opposite

to each ot hamthg,égrrégbemﬁﬁgmrstructure of claim8, wherein one curve
tube anong the curve tubes has an openr ng facing to an internal side of

the conposite Ch@”‘?ﬁéea Ha—reslﬂﬁcl]‘a 1a1 %e{eﬂg@egﬂaﬂgerﬁ £t Y %etéﬁ%q;g has

an opening facing to an extern conposite chanb
close to thequO\L’}ﬁ% 16. Th@ grrvg structure of claim1, wherein the
ear phone st et I}ag@eﬁp\f;g aﬂ% I which has been pr ocessed by a sound
field sinulation Brocess for generati ng a sinulation sound field by the
sub- speaker s and onébqaarphasesipeirs okl Peheran theyouryp angla pproleest sne a€t ur e
of claim 16, wherein the sound field simulation process is designed based
on a fr equerﬁle%/Gurm tpbeey yidiime rgfgetofi 80 dagresplodidrisgret8. The ear phone
structure of claim 16, wherein the sound field sinulation process is
desi gned based onlaTlig @gplene yiraitvied€dlapniswhatintthecliaulbes ReakRI Ha@hdansel ay
10 grid plate has a specific curve angle.
12. The earphone structure of claim 11, wherein the curve angle of at least one of
the grid plates is within a range of 80 degrees to 100 degrees.
13. The earphone structure of claim 8, wherein the chamber extends toward to a
direction opposite to the composite chamber.
15 14. The earphone structure of claim 8, wherein the curve tube has a plurality of
openings, and at least one pair of the openings are opposite to each other. |
15. The earphone structure of claim 8, 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
20 composite chamber and is close to the cover.
16. 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.
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5 process. 19. An earphone structure, conprising: a case; a main speaker
and a plurality of sub-speakers, which are installed inside the case; a
plurality of conposite chanmbers, wherein the sub-speakers are installed on
the 10 conposite chanbers for formng a conposite room and at |east two
of the sub-speakers are installed insjide each of the conpqi%%gichanbers,
such that the. sédndboweehgeshsiustar obylaimel & Kapaalkersound fiad SIREARYS t e
sound field, and the sound wave generated by the sub-speakers as well as
the sound waxceespasndesagreed bbsed drea frequenspdiviidad poie qf thepmespeskenut  of t he
ear phone; and 15 a cover, wherein the cover and the case jointly cover the

mai n speaker and]8h&he Luiphepeatetiaref 6f cfahhn6)ovlidieincie plaane Rld yihwagon 20.
The earphone structure of claim 19, wherein the sub-speakers conprise a

first Cha”gﬁices%%%ﬁ%me'ﬂ%s@d S5 PRYuERI UGS BSRK ST t%xg"é’gb-%ﬁea%% HasPe3gd on

two opposite sides of the same conposite chanber. 1.” The ear phoné

structure ofngggin120, wherein a position where the first channel speaker
i's disposedpat ahd a position where the second channel speaker is disposed
at are not synn?ér'cal. 22. The earphane structure of claim 21, wherein
the sub-speaker s!Purt REPRONCHRIFIULS SOMPEHRG00f er speaker, 26 23. The
ear phone structure of claim22, wherein the subwoof er speaker is disposed
on a back side oRc8s®e conposite chanber. 24. The earphone structure of
claim 19, wherein the conposite chanber is a

a main speaker and a plurality of sub-speakers, which are instalied inside the case;

a plurality of composite chambers, wherein the sub-speakers are instalied on the

10 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 gencrated by the main speaker are propagated out
of the earphone; and

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

20. The earphone structure of claim 19, wherein the sub-speakers comprise a first
channel speaker and a second channel speaker, which are disposed on two opposite sides
of the same composite chamber.

20 21. The earphone structure of claim 20, wherein a position where the first channel
speaker is disposed at and a position where the second channel speaker 1s disposed at are
not symmetrical.

22. The earphone structure of claim 21, wherein the sub-speakers further

comprises a subwoofer speaker.
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hol  ow col utm. 5 25. The earphone structure of claim17, wherein sone of

t he sub-speakers further conprise a sub-roomwth a specific physical
structure. 26. The earphone structure of claim25, wherein each of the
sub-roonms is formed wth a correspondi ng chanber. 27. The earphone
structure of claim26, wherein the chanber is a curve tube, and 10 the
curve tube has a2%péhs fepphene wEvelnts ef clgn Fhewbereiph Bivesurvagderusneaksr &l ai m
27, wherein the curve angle of at |east one of the curve tubes is within a
range of 80didpepedesn atback 6ide dEtheeempod®. chifiimberrar phone structure of cl ai m 26,
wherein the chanber is a grid plate, and the grid plate has a specific

curve angle. 15 249, THheapRsmhanengt fGldime1 Bf widrainnthe Lompbsiteetimnitee icur ve
angle of at |least one of the grid plates is within a range of 80 degrees

to 100 degrgtgﬁ]wgoh}mn_'rhe ear phone structure of claim 26, wherein the
chanber extends toward to a direction opposite to the conposite chamnber.

32. The ear phone ucture of claim.26 ﬁer ein_the curve tube. ha
ol ural Pty of  20-bponeageongacafte PEERm ddviesdn soige of s SypaRrakgS Tuffher
opposite to each other. 33.. The earphone structure of claim26, wherein one
curve tube SATBRFCRTEDIAPMAVIth {ERSEIICADYEIRASHEAUF facing to an internal side
of the conposite chanber, and the other curve tube anong the curve tubes
has an openi ng fa&ilhg eaphane gricturnaf clgimi@s,ofherdin eadharfassuberoomanbh domeedd i s
close to the cover. 27 34. The earphone structure of claim 19, wherein the
ear phone st withtaubfesppddingehambersi gnal whi ch has been processed by a sound
field sinulation process for generating a
27. The earphone structure of claim 26, wherein the chamber is a curve tube, and
10 the curve tube has a specific curve angle.
28. The earphone structure of claim 27, wherein the curve angle of at least one of
the curve tubes is within a range of 80 degrees to 100 degrees.
29. The earphone structure of claim 26, wherein the chamber is a grid plate, and
the grid plate has a specific curve angle.
15 30. The earphone structure of claim 29, wherein the curve angle of at least one of
the grid plates is within a range of 80 degrees to 100 degrees.
31. The earphone structure of claim 26, wherein the chamber extends toward to a
direction opposite to the composite chamber.
32. The earphone structure of claim 26, wherein the curve tube has a plurality of
20 openings, and at least one pair of the openings are opposite to each other.
33. The earphone structure of claim 26, 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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simul ation sound field by the sub-speakers and the nmain speaker inside the
conposite chanber. 5 35. The earphone structure of claim 34, wherein the
sound field sinulation process is designed based on a frequency-divided

poi nt of the sub-speakers. 36. The earphone structure of clain134 wherein

the sound field L n_process de ned bas

frequency- di vi dech pol %?E'IB on[eﬁ.é-ug%e %tlﬁiaéi?efds Dppint ?’8 On‘?ﬁ'tﬁl%ggrecfwe%? An
ear phone structg % corrglrl sing: a case; Pl urality of sub-speakers; a
conposi te ciERBbhichHasdean prreessen-bipe spendstidld simplgfier prpess fohgenwatpsit e
chanber for formng a conposite room such that the sound wave generated by
the 15 sub-supdaker soundriindd &ydborpdssicekesand the elath speakieransidy ére, comyrisié N
the cover and the case jointly cover the conposite chanber for formng the
ear phone st chahbgre. 38. The earphone structure of claim 37, wherein the
sub-speakers conprise a first channel speaker and a second channel

speakers which ang, %@%ﬁﬁﬁn@%tﬁ%réjgp%ﬁlﬁlGB@rgﬁér rrzaleogoutrlﬁeﬁéi&)%ﬂﬁfaéﬁn
chanber. 39. The earphone structure of claim’3 V\}nerel n a position

the first c n here t he second
channelsspeg %ﬁ%ﬁﬁ a&?gﬂ%ﬁ%&&%ﬂy%ﬁwﬁﬁggwpﬁﬁﬁh #%%f¥e ear phone

structure of cla rein the su peakers_ further co rises a.
subwoof er speak ebgﬁ ?fﬁé earp%one structure o cfal gf wherein the sound field simulation

process is designed based on a frequency-divided point of the sub-speakers and a delay
process.
10 37. An earphone structure, comprising:
a case;
a plurality of sub-speakers;
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
15 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.
38. The earphone structure of claim 37, wherein the sub-speakers comprise a first
channel speaker and a second channel speaker, which are disposed on two opposite sides
20 of the composite chamber.
39. The earphone structure of claim 38, 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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41. The earphone structure of claim40, wherein the subwoofer speaker is
di sposed on a back side of the conposite chanber. 5 42. The earphone

structure of claim 37, wherein the conposite chanber is a hollow col um.
43. The earphone structure of claim 37, wherein sone of the sub-speakers

further conprisga % sub-roomw th a specjfic physical structure. 44. The
ear phone structu he cqampheng strughies fnclaie P81 Whereins ths. sesereakerst wthe 10
w th a correspondi ng chanber. 45. The earphone structure of claim 44,
wher ei n t hecehpindgs p shbwepfeuspeekarube, and the curve tube has a specific
curve angle. 46. The earphone structure of claim45, wherein the curve

angl e of at | eas#l.oke Ghrphbhe sauctues biileksmi 0 Wivhbiein ahe aulgeodttr 8pcaliegiees
to 100 degrees. 15 47. The earphone structure of claim44, wherein the

chanber is ispéded ofladfaBl sABEF tHeRBrgbbith (Hadlber has a specific curve angle.
48. The earphone structure of claim47, wherein the curve angle of at |east

one of . the gridgpl | I gree : ees. 49.
The earsphone strﬁ%tﬁirrlegé%r*)ﬁ% altquﬁlcﬁﬁ? va\h%gggll %D;’t‘ﬁgerg%a%%ecr%rﬁé)%t%%gggﬁg%\rlagcﬁ to a
20 directi op mo@ te to the conposite chanber. 50. The earphone structure
of cl ai m 44" YHEeFEPM™t he curve tube has a plurality of openings, and at

| east one pair of the openings are opposite to each other. 51. The earphone
structure of cl afénThe carpherestiichre of theipe 37.uplkcreisagetch ehecibvpeakerb@sthims an

opening facing to an internal side of the conposite chanber, and the other
29 curve t ubenpmssg sthreoaumith t spheific phgsical sopamwieng faci ng to an exter nal
side of the
44. The earphone structure of claim 43, wherein each of the sub-rooms is formed
10 with a corresponding chamber.
45. The earphone structure of claim 44, wherein the chamber is a curve tube, and
the curve tube has a specific curve angle.
46. The earphone structure of claim 45, wherein the curve angle of at least onc of
the curve tubes is within a range of 80 degrees to 100 degrees.
15 47. The earphone structure of claim 44, wherein the chamber is a grid plate, and
the grid plate has a specific curve angle.
48. The earphone structure of claim 47, wherein the curve angle of at least one of
the grid plates is within a range of 80 degrees to 100 degrees.
49. The earphone structure of claim 44, wherein the chamber extends toward to a
20 direction opposite to the composite chamber.
50. The earphone structure of claim 44, wherein the curve tube has a plurality of
openings, and at least one pair of the openings are opposite to each other.

51. The earphone structure of claim 44, wherein one curve tube among the curve

tubes has an opening facing to an internal side of the composite chamber, and the other
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conposite chanber and is close to the cover. 52. The earphone structure of

claim 37, wherein the earphone structure receives a signal which has been

processed by a sound field sinulation process for generating a 5

sinmul ation sound field by the s'ub-speakers and the main speaker i nside the

conposite cha r. 53. The earphone structure f claimb52, i he
couna 11 ol a PR pRRe HitopaTe T e i SRR B o PRITER e Mo
poi nt of the sub-speakers. 54. The earphone structure of claim 52, mhereln
t he sound f¢@NRPSEE phrabar end isidogsrte deese@ves desi gned based on a

frequency-di vided point of the sub-speakers and a delay process. 55. An
ear phone st ruct ufz Therprphshegnatue npdsin 27 oviendie theaqadhhoee nigudirs poseds a
inside a case and a cover, wherein the case and the cover jointly cover the

conposite gpaarbatich Bhs Bé&ﬁ%rﬂgesbélﬁbﬁ@rsbh@dlﬁeﬁlt fithGladlos prédess Ft @néatiResi te
chanber recelves a 15 plurality of sound source signals and forns a

conposist ra{matau%mg Bik1d%,C HERAS1S Pé’ake?soé{ﬂdtPE ’ﬁ{‘? n‘;%g&of IR hY c&ﬂgos?t%“”d

source signals e ear phone structure o wherein t sound
source sign Is at Ieast conprise a first sound source signal and a second
sound sourc whi ch are originated at opposite sides of the
conposi te chanb respectlvel 57. The earphone structure of claim 56,

wherein a | ocati % e parhens FtFlFCé‘fres‘lfuﬁalm Seurtersr diaroynd geldgrimaiatignat

and a | ocation where the second sound source signal is originated at on
t he opposi tRrosesdésdasigneth bassd wpasira@entyaditisied apmt nbthesybprapeakensal . 58. The
ear phone structure of claim56, wherein the sound source signals further
conpri se at | easi4.allsubmphder sttine «fotlbiee 521 gietein 3R sound field simulation

10 process is designed based on a frequency-divided point of the sub-speakers and a delay
PIOCESS.

55. An earphone structure comprising a composite chamber and being disposed
inside a case and a cover, wherein the case and the cover jointly cover the composite
chamber for forming the earphone structure, and thé composite chamber receives a

15 plurality of sound source signals and forms a composite room, such that a composite
sound field is formed by the sound source signals.

56. The earphone structure of claim 55, wherein the sound source signals at least
comprise a first sound source signal and a second sound source signal, which are
originated at opposite sides of the composite chamber, respectively.

20 57. The earphone structure of claim 56, wherein a location where the first sound
source signal is originated at and a location where the second sound source signal is
originated at on the opposite sides of the composite chamber are not symmetrical.

58. The earphone structure of claim 56, wherein the sound source signals further

comprise at least a subwoofer sound source signal.
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59, The earphone structure of claim58, wherein the subwoofer sound source
signal is originated at a back side of the conposite chanber. 60. The

ear phone structure of claimb55, wherein the sound source signals are the
signal s whi ch have been processed by a sound field sinulation process for
generating a 5 simulation sound field in the conposite chanber. 61. The

ear phone struct i¥% TF @rions sbuctifreperiing B8, SogHIN fthe pebvegafen sound ouiseocess
i s designed based on a frequency-divided point of the sound source signals.
62. The earsimhs ciginatddate batk sidaofitl@Gomphstedhantbee sound fiel d sinulation
process i s designed based on a frequency-divided point of the sound source

signals and a 14 dat ayrpRsRCASSIUrS3f cldifn SRIPINDEA thé §diBH LbErcs Gighkls Std1lie &
conposite chanber and being installed inside a case and a cover, wherein

the case a hew ol Bhvd Bledidr¥cesQualy 4 E&nﬁq{@@%ﬁtﬁaﬁoﬁ*}ﬁ%&% lférogfeﬁéﬁfiﬂg ng the

ear phone structure, and the ‘conposite chanber receives a urality o

sound source _ent.ities faorms a conpesite room such that a conposite 15
sound ?i el &'P8 a]EI ?ﬁ%u&ld@%% WE&%S osgggﬁaénem ntities. 64. The ear phone
structure of claim5b5, wherein the sqund squrce entities at _|least _conprise
a first sound sdibr es?agwaqneaﬁawalr%@?cﬁ%ﬁ%gﬁn&f i i sPgRafield Hineliane
originated at both opposite sides of the conposite chanmber, respectively.
65. The earpsbeeisgicpignedibaseddn elfesiqnersa;divided point of tho spuridmoumwiesignalshe fir st
sound 20 source entity is originated at and a position where the second
sound source ent62t yThesearghidngi fiaicade atf didtrh 60pphsteire tisd samdofielihdmabmipasi t e
chanber are not symetrical. 66. The earphone structure of claim 64,

wher ei n t hgrsQUOH RAGHEELRBBA bh b §RqhidHcl Vided HOTRI dfBe Sdunk@dsice ighblowadher
sound source entity. 31
10 delay process.

63. An earphone sfructure 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 and forms a composite room, such that a composite

15 sound field is formed by the sound source entities.

64. The earphone structure of claim 55, wherein the sound source entities at least
comprise a first sound source signal and a second sound source signal, which are
originated at both opposite sides of the composite chamber, respectively.

65. The earphone structure of claim 64, wherein a position where the first sound

20 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.

66. The earphone structure of claim 64, wherein the sound source entities further

comprise at least a subwoofer sound source entity.
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67. The earphone structure of claim66, wherein the subwoofer sound source
entity is originated at a back side of the conposite chanber. 68. The

ear phone structure of claim 63, wherein the sound source entities are the

signal s whi ch have been processed by a sound field sinulation process for

generating a 5 simylatiqgn sound fie in the conpgsite chanber. .69. The
ear phone struct ﬁe% ORf & ,CWFe?}é?‘ﬂ“’E‘ﬁ[é’ éVJ’GFFg‘]‘) eef'ﬁ’“éqo | REPDFOUTSE ocess
i s designed based on a frequency- divided point of the sound source
entities. wlityiserigmapcha baek sige of e spmppiierabgmbeisher ein the sound fiel d

sinmulation 10 process is designed based on a frequency-divided point of
t he sound sour ce8ethe tarpbomngirucurelef adyinpéHodssein 3 sound source entities are the

signals which have been processed by a sound field simulation process for generating a
5 simulation sound field in the composite chamber.
69. The earphone structure of claim 68, wherein the sound field simulation

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

70. The earphone structure of claim 68, wherein the sound field simulation
10 process is designed based on a frequency-divided point of the sound source entities and

a delay process.
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