1 Multimedia Acoustics System Having Audio Frequency Digital Interface Field of the Invention
The present invention relates to a multimedia sound system with digital audio interface, especially
relates to a digital multimedia sound system which is equipped with USB external sound card or
1EEE1394 external sound card and powered by computer or CD-ROM game. And it pertains to the
electronic acoustic figld plihg. PRl SciRArR RASKUALRCRLING BigalARMylimedia sound
system with digital audio interface, comprising multimedia sound system equipped with USB external
sound card @idid bftHeIdeakitaynal sound card is a prior art. For instance, Microsoft launched a DSS 80
USB sound system powered by external power supply at the end of last century. In 2006, PHILIPS
released a DR BESCBOMMAM ST IR Bullimet g rerrepudkeisia! augie infemente gERsAdYband
speaker andrdaradsivdibis snrdidizedn buindipysemhndprbakequiPhel satndSSystemasspoweretiony PC USB
interface witlE&R I6a#pttpowsruofl 2xd\dhapdvatié iy emoyutespofibeRiavigeno. 100Hz s2fakikH©. In March
2006, DN-MBSJdiearsauaehystamiintmaicad-ysthaecdapanese company, EVERGRFFN, consists of
two 3-inch caliber speakers, of which one is mounted on a USB interface on panel board, while one is
mounted MARrelseaund ofthe Bayantiofle of the speaker and radio circuits inside the speaker. The audio
frequency in ower of the sound system is 2x7W. The sound system adopts attached AC adaptor
and 1s moep S Sl S B G b B R S M BRSO RSk
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through "chgar 'ngrﬁpmcsitt%n%n‘gliﬁer" technology and_ SR-Bass bass S(_)und enhanc_ement tec_:hnology
so as to satisfy the explosive démand of power handling when low audio frequency is output intensely.
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these produqtﬂ%ﬁggg%{szatlsfy consumers' demands due to their poor sound quality and small sound
volume. ’

In March 2006, DN-MPS100 sound system introduced by the Japanese company, EVERGREEN,
consists of two 3-inch caliber speakers, of which one is mounted on a USB interface on panel
board, while one is mounted MP3 codec on the back side of the speaker and radio circuits inside
the speaker. The audio frequency input power of the sound system is 2x7W. The sound system
adopts attached AC adaptor and is independently powered by the power network.

In January 2007, at the CES exhibition, YAMAHA released a NX-U10 USB sound system.
Adopting two 1.5-inch mini speakers, the sound system store the energy provided by PC USB
interface of a notebook in a set of capacitor plates through “charging capacitor amplifier”
technology and SR-Bass bass sound enhancement technology so as to satisfy the explosive
demand of power handling when low audio frequency is output intensely. The frequency response
range of the sound system is 90Hz~20 KHz.

However, a large number of mini USB sound systems based on a USB digital audio codec (DAC),
2 ~ 4 mini speakers, and a set of digital or analog output amplifiers, had ever flooded both
domestic and foreign markets. On the whole, these products can not satisfy consumers’ demands

due to their poor sound quality and small sound volume.

It is known that the output voltage of PC USB interface is DC5V+5% and the output current is
500mA, which means each USB interface can only provide rated continuous power of 2.5W.
However, the rated continuous input power of a 2-inch caliber speaker is 2~4W and the SPL value
can be as high as 83dB/1W/1m. The rated continuous input power of a 1.25~1.5 inch speaker is
roughly 1~3W and the SPL value is normally 79 ~ 82dB/1W/Im.The rated continuous input
power of a 3-inch caliber speaker is approximately 5~8W and the SPL value can hardly exceed
85dB/1W/1m. Although the 3-inch speaker has a lower resonance frequency Fo, its electronic
acoustic recovery quality of low audio frequency band is much better than mini speaker with
diameter less than 2-inch. Nevertheless, audio manufacturers would rather choose 2-inch caliber
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force line in gmripia’gnnetfl? ga%@ rule, that is what we call counter electromotive force. And the counter
25 11g

electromotive force will superpose the audio frequency signal in the speaker’s coil, consequently
leading to speaker distortion. In general, the larger the vibration amplitude of speaker’s coil is, the
larger the acceleration is, and the lower the frequency of audio signaling current is, the larger the
25  amplitude of the counter electromotive force will be and the greater the distortion will be. Thus,
constrained by distortion of counter electromotive force, prior art is unlikely to enhance speaker’s
efficiency. Secondly, although prior art can be successfully applied to full range speaker of
medium or small caliber, it can not make the full range speaker owns performance price that
would be accepted by vast consumers and be put into mass industrial production. The fundamental
30 reason lies in the fact that speaker's impedance is a function of the speaker’s working current
frequency: the lower the frequency is, the lower the impedance will be; the higher the frequency is,
the higher the impedance will be. For every traditional speaker of single magnetic gap and single
coil, the effective value of high audio frequency current in the coil is much smaller than that of
low audio frequency current. Thus, the sound pressure generated at the high audio frequency band
35  of the speaker is apparently less than that at the low audio frequency band. For speaker with
caliber less than 3-inch, we can make up for the defect through technical means since the mass of
speaker's vibration system is relatively small. But the resonant frequency Fo of this sort of
small-caliber speaker is necessarily higher, thus it is difficult to achieve satisfactory electronic
acoustic recovery effect of low audio frequency. For speakers with caliber more than 3-inch, with
40  the increase in unit diameter, Fo will drop towards low audio frequency, thus improving the
speaker’s low audio frequency recovery quality, But, the mass of the speaker’s vibration system
will increase; the speaker’s SPL value of high audio frequency band will drop dramatically at the
5~10 KHz or above frequency band. Therefore, a high pitch speaker and a medium and bass



20 will cut across the coil vertically, generating a dynamo electric potential by induction based
on Fleming's right hand rule, that is what we call counter electromotive force. And the counter
electromotive force will superpose the audio freque?mcy signal in the speaker's coil,
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30  For detailed information, please refer to the above disclosed patent literature.

Summary of the Invention

The first aim of the present invention is to overcome technical prejudice and defects of prior art,
and to provide a 2.0 audio channel digital multimedia sound system featured with high-efficiency

35 energy saving, high-efficiency material saving and hi-fi quality, which is comprised by a single
diaphragm full frequency band speaker with multi magnetic gaps and multi coils and with resistor
load characteristic or similar resistor load characteristic, and also be powered by a USB or
1IEEE1394 interface.

The second aim of the present invention is to overcome technical prejudice and defects of prior art
40 and to provide a 2.1 audio channel digital multimedia sound system featured with high-efficiency
energy saving, high-efficiency material saving and hi-fi quality, which is comprised by a single
diaphragm full frequency band speaker with multi magnetic gaps and multi coils and with resistor



10 based on PCM/PWM audio digital technology, D type audio power amplifier or T type audio power
amplifier based on the 1Bit A--E digital analog converter technology of DPPTM patent perform much
better than complex wave filter, R/C blocking network and AB type power amplifier of simulated audio
system; 3) Until now, the digital-analog or analog-dfyital conversional accuracy of mainstream sound
card of compyters RGLis.enly S68IL Rutine PR, Lo sound cards BAG, oL mARY funis4SE audio often
have an con}ﬁ:rﬁllc]{% lmatlg uracy of ZOBl_t; 4) glthou_gh the class of USB_‘s universal serial bus is !ower _
than PCI's parallel bus, the digital multimedia audio system characterized by USB/IEEE1394 (including
derivative proffudisisiisrphdic BoE)imearRicE teeRpRame wihbeddrmpdise inddirigptecdeveidfment trend
of the future adec@rovidtinubus. invprove migittl och@PiYEaperiol makoelcespaially it -eifrergency of CPU
with dual or ea&rfouncarehplioetissory anttihesedngnuod usfe giaincevhient ofaiptikdumetiosinghe
popularizatiof.pidef i Brdpieriacantandeidad wel agdheifadhcaming 301V 3R mietHagestandard.
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attempt to cliange 106, aboye exTEMSl HiSesRNALle sialip, Ley mainly consist of ) authorized
patents of the WO 01/15493 patent family inluding CN00122197.3, US6795564, 25

CN20052003B3 7o ¢R 26052007531 P8ORS R ERISRT PatdFi APt AR MHcdiRgWBSublication
2003-5315081ws2006 0609906 52008100 91 98610 2indaBN 2006100 208177 28y avdnoklied patents
of the WO 98¢84.983opaieptcfamilyvénctuding @NOSIb4Ts teR: MBS k007 BI6cantkCA00222469.0 ; C)
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refer to the abgue disGlosed PRIGAEIIRIAM §LRY MMy QLhE RyeRgQn The first aim of the present

invention is to overcome technical prejudice and defects of prior art,
The aims of the present invention are realized as follows:

A multimedia sound system with digital audio interface, including at least one USB interface or
IEEE1394 interface of computer or CD-ROM game PS2 or coaxial cable interface or fiber-optic
interface of computer or CD-ROM game PS2; a set of 2.0 channel external sound cards for
connecting the USB or IEEE1394 interface and the corresponding D type or T type IC chip of
audio frequency power amplifier; a set of control and protection circuits which match the 2.0
channel external sound cards and the audio frequency power amplifier or IC chip of
microprocessor and a pair of left and right channel speakers.

The 2.0 channel external sound card, the IC chip and related SMD (surface mount device) or
integrated CMOS circuit, LED signal light which indicates the working condition of the external
sound card, and the volume control device of the audio power amplifier shall be mounted on the
PCB or connected to the PCB through wires and connectors. The PCB board shall be positioned
inside the left channel speaker or the speaker supports, the LED signal light and the volume
control device shall be fastened on speaker panel of the left channel speaker or on the speaker
supports. The PCB board or the panel of the left speaker channel is set with a power socket which
matches the interface, or connected to a computer through a plug of the interface’s extension cable
or to the interface of a CD-ROM game PS2. The panel of the right channel speaker is also
mounted with an audio frequency power socket. An audio frequency cable connects the left and
right channel speakers to form a 2.0 channel sound system.

The mentioned 2.0 channel external sound card has at least one set of stereo DAC of simplex 16 ~
48 Bits. DAC and IC chip above are powered by 5 V power supply from the computer USB
interface, and each of them has a set of filtering and energy storage electrolytic capacitor in
parallel at the places closest to their input pins. The specified lower limit of the rated working
voltage for the audio power amplifier shall be 1.1~2.7 V lower than that of DAC so as to make
sure that both the transient working voltages of audio power amplifier and DAC basically do not
exceed the lower limit of the rated working voltage when the speaker output a large dynamic low

audio signal of sufficiently large width.

The left and right channel speakers have at least one multi magnetic gaps and multi coils built in
speaker featured with resistor loads or similar resistor loads. The specified speaker shall be only



and to provide a 2.0 audio channel digital multimedia sound system featured with high-efficiency 35
energy saving, high-efficiency material saving and hi-fl quality, which is comprised by a single
diaphragm full frequency band speaker with multi magnetic gaps and multi coils and with resistor load
characteristic or similar resistor load characteristic, and also be powered by a USB or IEEE1394
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matched protective control circuits or IC chips of the microprocessor for the 2.1 channel external

sound card and audio power amplifier, as well as a pair of left and right channel speakers and a

subwoofer.

The 2.1 channel external sound card, the IC chip and related SMD (surface mount device) or
integrated CMOS circuits, LED signal light indicating the operation of the external sound card and
the volume control device for 2.1 channel audio power amplifier are mounted on the PCB board.
The PCB, the LED signal light and volume control device are mounted in the subwoofer or on
its panel, where a socket matching the interfaces is mounted. The interfaces are connected to
computer or CD-ROM game PS2 via the plug of an interface extension cable. There is also an
audio jack on the panels of the left and right channel speakers, which are connected to the

subwoofer via two audio cables to make a 2.1 channel sound system;

The 2.1 channel external sound card has at least one set of 2.1 channel DAC decoders of simplex
16 ~ 48 Bit, wherein the signal of the left and right channels is connected to the IC chip of the left
and right channels audio power amplifier via the DAC, while another route of analog signal of
subwoofer channel is connected to the subwoofer audio power amplifier via the electrical
crossover with band-pass width of 20 Hz up to 250 Hz;

When the computer is a PC, the DAC and the audio power amplifiers of the left and right channels
are powered by 5 V power supply from one USB interface of the PC, while the subwoofer audio
power amplifier is powered by 5 V power supply from another USB interface of the PC. When the
computer is a Mac, the DAC, the audio power amplifier of the left and right channels, the
crossover and the subwoofer audio power amplifier are all powered by the same IEEE 1394
interface with the DC 8§ ~ 15 V.

The DAC and IC chip of audio power amplifier of the left and right channels are powered by 5 V
power supply from a computer USB interface, and each the DAC and IC chip have a set of
filtering and energy storage electrolytic capacitor in parallel at the places closest to their input pins
respectively. The specified lower limit of the rated working voltage for the audio power amplifier
shall be 1.1~2.7 V lower than that of DAC so as to make sure that both the transient working



A multimedia sound system with digital audio interface, including at least one USB interface or
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caliber equatdacavel @sspiinam (phineh cBesidesalthe apeeifiesh cpnarxshampe ddiafdaragme-isapequired to
have a mesepwithsthgiameterehnatopere thanipaaipBssinme: whichtheseby eonstitutes full
frequency bang.sREZKSS havingWRISin eepwmaﬁe%@kéom%gmugﬂg@ AN ultmagnetic gaps

and multi coils > S 1%56,'&95' 1elg[)lunter Jec romo rccoelsobta eerdar'f& |tgurnegr|pelie&%'urpogi m(}tlon offset each

other due to[ig ase a :n%l e ree. 1 a? e SgEC'Ae tr Wor Ing vo %}ge of the audio power
amplifier is < Efg"i%\% AL SPA A OOt IS Bt BrekeobathChSRnel is < 1 W or 2

W. Thus, 2. %H@@&%ﬁle@l'%@é mwﬁme@dﬁagew%mﬁmpm u#mﬁugn eRgityity Raddhidfisality and
powered by tha (SR, tertace,or [lgc'r:fl%d]é%é éﬁh‘ﬁﬁﬁ?o%‘é o%ﬁt &R I mac A D Muimeadia sound

system with digi aI au ter S S\}u g mterfac or IEEE 1394 interface or
coaxial cableq%{er(facee%sr Oal{lczsl&lel(’)] e2 ce ft}(I:eoS eCl ?e ISOIIEE Utlipgger o:IL % tf%channel

external sou?’}iﬂh(?a{’rca’ée%‘ﬁﬂléfe%ﬂ By thie OSE" W?E%ﬂﬁ@ﬁ %terrl?ﬁ%@\%ﬁha?ﬂfél ﬂﬂ%ff&lﬁaﬂltgﬂ f8% of D type or
T type IC chiist 2sieehsitheiadisd sovaramisirich avmditey sut irveatchedeprotd ciitetéohttdl circuits or
IC chips of theerfiersprobesssorted the 2.1 channel external sound card and audio power amplifier, as
well as a pal% of Ieﬁté ang{ f% éhannel S eakte S %nd as bwoo e The 2.1 chagﬂ el ex rnal sound
card, the IC chip and rela ﬁ?iﬁe](éur ac&mount°dévicey of” fnlfeesréft ﬁa& circuits, T ED signal
light |nd|catn’r5Et%]e3%Ap’é'F%ﬁfﬁ9ﬁ ?ff%‘P?élek&et%ﬁé?@%fﬁff‘?o%%ﬁ’ﬂ%‘ri&“?ﬁéc?/Bﬁﬁ?fépB@ﬁ%?He‘%% f61"2.1 channel
audio powerPamplifiepiaré molpternd e P SBsaid. corre e By theUSEr SighdPRg ttefidevolume
control device aié fnoumtaddinhihecs Bowecfef orofrithpahel7 Wherad soekpewatctpifgtiradnterfaces is
mounted. Thestnterfacastiare panrectadiootommpitter O G- ROV gameSdiviarthe plug of an
interface extansiensapie: sbhere.is alaarnRudivacknpNfibe Ranglssof thesleihiandgsight ahannel
speakers, whigh.atergonnected to the subwoofer via two audio cables to make a 2.1 channel sound
system; The 2.1 channel external sound card has at least one set of 2.1 channel DAC decoders of
simplex 16 -8 Bibywhéreinlthmsignattohihebeft and HYtiighahnddsdsSédn e otedried@MASchip of the
left and rightcgbannelsiaudiommeweDagyplifiegntsoth@-Dp&atwhile arathenrovienaf analeg gignal of
subwoofer chaprekinearieestad: 0ithe subweaiRlRUGRPAWSRMRIfBLMA thenelpeicalkgrossover
with band-peﬁ% Mrl%bzs(?gm 1%5%3@91% control device should be mounted in the subwoofer or on

its panel, where a socket matching the interfaces is mounted. The interfaces are connected to
computer or CD-ROM game PS2 via the plug of an interface extension cable. There is an audio



When the computer is a PC, the DAC and the audio power amplifiers of the left and right channels are
powered by 5 V power supply from one USB interface of the PC, while the subwoofer audio power
amplifier is powered by 5 V power supply from another USB interface of the PC. When the computer is
a Mac, the DAC, the audio power amplifier of the left and right channels, the crossover and the

subwoofer aeio,poNSE AMRKIR! A2l omerafylhe. same.RER. LR ierARe. it the DC8 - 15
V. The DACand I(t: chlg)ﬂ(l)ffyqlo oW |iartan|fLer o 1trle7l fthand righ t chatnnels are powered by 5V
power supplSu rom E:E{(V:bmf)uter 6‘5&&? inter a(():tr-:-n,aa%%j éachfhceaﬁl}fE aﬁl(clj ile %rﬁ’lp have a set of filtering and
energy storage electroyiatRPaciakifopaI iRl mkthacplasesselesast 1ortheikinpulipins.rerpectively.
The specifieglowenifpit,pfifif.tated wasking.soltagefar.he audic pewenamplifisr.sball bg. 1.1-2.7 V
lower than ol of PAC.8 a5 Mmake sufe ingLbath MeranSIENt Working, b Yaliages glaudio power
amplifier and DAC bas cgl(l))f 0 not exceed the lower limit of the rated{ wor'l%irn’g H\l/q%afg%i\%vj&?gn the

iath.

described speaRer otBUP A TargaTES i S%G%J&E;h%irgﬁ%ﬁ‘/o BRSNS g8 €'fC chip of

the subwoofEF KU SWET Ahhtri RS eddarAAR I eBietteito a set of filtering and energy storage
electrolytic capagitor-of 4,900 < 100, Q00,55 Qrles5 4Lihs Races GIRaes! i RRWRLINRILRINS. The left

and right channels have at least one multi magnetic gaps and muylti colls built in speaker featured with
. (& ~ /. Kannel.a 10, POWEL. llrgel‘ {)1 SS aL%I(P OwWer ml'i 1er, C ntr'dﬁm an I'0f; ctmg

resistor loads or_S|m|far re5|sflo_r 1684 The speblﬁed speaker shall be ’onf\g equ%pedpmﬁw a

(8

cone-shaped SHEShEavB'R ﬁﬁﬁf&%‘iﬁﬁfﬂrﬂ{é BafRsar Ay a?%eﬁfl |‘é¥sé‘f|‘}3 ‘Y%WPIVWéIEd‘écified
cone-shaped'8@iBHeein Thedttfirarf 5 15hie of Hiedoporedigite e dnatetehOF deEbFREHRh (p26 (p33
mm, which thetebyootmstitatdecfiglyfrecpperity baatispabtke plessinlgssardositmil expsipime et sound
production. Andakeuiireniaghetichgapssandwaliiticoilsgpedkediapdcounpérfiel eadrdmotivectdisce obtained
in its reciprogatigerieéipmolfset aanhoothertdaigithe phage wnglemetddaudegreged h@psubwoofer has

one multi magRghic BAP@0MMIbrCEiR Byl iInsnealer featured with resistor loads or similar resistor
load. The specified speaker shall be only equipped with a cone-shaped or concave diaphragm with the

caliber equallte &f tbgsdhén {pX ireks Fde specifietldinelsiapedldiaphragm s secjulietiatechave a
mesopore wilifcthe tlinriele iaf snetgnabefaal(paotiidpaaitt, swhictothetebyooamsiitudiesafulkfrequency
band speakeyhaving.ane sinalempaiphgoaxial sound production. And multi magnetic gaps and multi
coils speaker and counter electromotive force obtained in its reciprocating motion offset each other
due to the pAasé angwsedftd 8@ ey e Theaspeeifiadiratadeiogkingoltalye ofsthaltndisgbower
amplifier is equaletbvarhlessgsthaloddCob 2 &8 16M it gpehifi€tk rgtediconpraausidutput power of
each left anddigblGpaanatis eaualip@r dessthandhpMQmeMh @odatherspedifies rakedeaptinuous
output powef;f subywQefien aydiopwehAnRlifigrig aaua tQvek IBSS HBRNZMAOAnier DRHS: 2.1

channel digitgl myltimedia geund, SYSIRM IR HIANAR SeRsityiAne.i-fauality and powered by the
USB or IEEE.1394 |.nterfacelsgorhar1‘§§p§0 n formg\clj1 The multimedia soun g}ﬁtem with |9|tal é;ludlo

8as n 8?fla’ce grriﬂtllilglf%ﬁrﬁ%pﬁa%leg or céé:%gl dable interface or

interfaces incit ég(:n}ltt Teas, one nter ) : )
optical interfSRE 8F LBHEHNEN DIRED RO a i e dte opan LIS PR SHIRE A P ¥SEind cards
connected biP#fecOSB 5EPEEE1394 interface or with the matched chips of D type or T type for the 4.1

-l ‘?ha””eh%“s‘%'l%’w?(? yel.ampliiar, and a.sef of the Mmatched grofectly erc%%ﬁ%’e'dcv'vrﬁﬁ“}essi%r'.q chip of
the microprocessor for, th %ternaiers u carﬁ and the audio pow ram?rllfler, as well

S OI S1 lar?eﬁ's%fl&ig!b henneec1f1ee spe shall be only equipped with a cone-shape
as4-7 satellﬂ%e speakers and).a Su Woosfer. P y_ qvipp - P
concave diaphragm with the caliber equal to or less than ¢ 10 inch. The specified cone-shaped

diaphragm is required to have a mesopore with the diameter of not more than ¢26 ~ ¢33 mm,
which thereby constitutes full frequency band speaker having one single-point coaxial sound
production. And multi magnetic gaps and multi coils speaker and counter electromotive force

obtained in its reciprocating motion offset each other due to the phase angle of 180 degree.

The specified rated continuous output power of 4 ~ 7 channels audio power amplifier is <1 W, and
the specified rated continuous output power of heavy bass audio power amplifier is <4 W or 8 W.
Thus, a 4.1 ~ 7.1 channel digital multimedia sound system with ultra-high sensitivity and hi-fi
quality and powered by independent AC/DC power supply, has been formed.

For multimedia sound system with digital audio interface, all the elements and devices except for
band pass subwoofer that mounted in the subwoofer can be segregated from the subwoofer and
form an independent power amplifier; there are necessary indicating and regulating device, audio

input interface and audio output jacks mounted on the independent power amplifier panel. Both



The above 4.1 - 7.1 channel external sound card, IC chip and related SMD or integrated CMOS
circuits, indicating that LED signal light for the operation of the external sound card and the volume
control device for 4.1 - 7.1 channel audio power amplifier are mounted on the PCB board. The PCB, T
FD signal light and volume control device should b€ mounted in the subwoofer or on its panel, where a
socket matehjng, e {griases nOUNER-LIGIAHAGRS AP rggnasgfa‘?%g&gmw% QlD-ROM
game PS2 via th pléj 8 an ﬁrelg%g%%e egteyflondcable) Il aerrrle | ?4+ acb the anels of the
above 4 - 7 $atellte spea 1S 1 f F whic C“(J)nne e Subwoofer V|apf:ﬁl ¥4 - 7 audio

cables to mdR& & 4+).~7/ f%ﬂéﬂﬁé?f‘é&&ﬁ\ta %f@’i’ﬁ larﬁ%“lfl int?ni channel external sound card has at
least one sep&f I%qumZdJa %B@{H‘S:Isgkg'%h?@@lﬁg QQBOQEEQAQt@!p%URQIPE&@ 48.Bit. Jyhergin the signal

of the 4.1-7. 1d t eI IS onn pl té)t e ma c % %!B lr chan el audlolpcpwer
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- 7.1 chan neﬂ’létﬁfé\fﬁélfgﬂﬁﬁﬁ‘%?é%d”i@ poWeradsdy'hé e %Pﬁ&@ﬁﬁiﬁé@%ﬂ?ﬁ&&ﬁ&é& The4-7
channel auditrprsiiesd andpifsizayas s duiekocpolies tiomp rempebbrpbih graso P et naddresit or IC chip
of microprocessorlareantiopendahthhpowereasyy AGIDEowWensuipphd buithatclyeksuidvebaser. The
DAC and IC shipsdtdheatly- wita uch apowarpanplifiersrhaue glsstatdiierirgana polerglusiorage
electrolytic capagjiarai pavallsbiat heplagReclapeslie-Hieir, MpYTRING W dRiufe shakensute that both
the traﬂs'emg\é\f%%f&'agsvc%%%ﬁz% @y%% %é’%ngmﬁ HA?EMBA%P%&%%%H&L@&G@SMQG lower

limit of the rated \ﬂvor in vo % cri ij E)eakemlu Lputa glarpc owlau S|gnal of
sufficiently large width. The 1%:916 aIE)ftt lca %g?sgr%luéce T i alﬁll r alone’ 6[80%( elly connects

to a set dlscﬁargleugirfzvﬁ’j‘i)t of af‘ff’errm G eenrélFl U eforae ecéj(bul%/\{tlcl%%epautor of 1! 000 I.J.F
or less at thé‘iﬁ‘f&@e%"ﬂ?o%’égt% 15% iﬁtﬁL}fl‘bﬁ‘&g Slhﬁ%eﬁ m%%%ﬁ%ﬁiassﬁb%\ﬁ@}% Haldaimesbbne multi
magnetic gap8'@ng PReIRr CBildayeitt oh Speske risetURsEMitr TEIBE 1oty shailhe IIsstdr load
respectively afiilvepspecified; sheakedish alirpeanty dguippeddrvith dicona:stiapedvorcoficairng diaphragm
with the calibieb@guad toiDshless: thastihednchhih@especifiethcbnershapedidiaptivagmdF iecguired to have
a mesopore Wiith dhe siametesainpimarathan c26 ¢33 mm, which thereby constitutes full frequency
band speaker having 4 - 7 single-point coaxial sound production. And multi magnetic gaps and multi
coils speakeWasrtboecmien elkecoichsotiver foréchobtaiinedlin ntafaesiprotatmdhmetioriloffseraach other
due to the phsisersdnitevédS0XdEgresac-hiié subwagfesthis ronaanuldi Mdagh etiggapsianchrmulti coils
built in speakerdeaisHierhwitbrresistaroaespesksinmirniesistaiglead cilthe spacdied speakenshall be only
equipped with a£aNgshaRes REcONCAG diRRNIBgMIth.thecalibrrgqual to or less than ¢ 10 inch.

The specified cone-shaped diaphragm is required to have a mesopore with the diameter of not more
than c26 c33¥mnrrowhéchotharebyuahastifties. fedl fregliendspthand] speaker. Hhay rbgobmevsingte-point
coaxial soundepraiduiatianande chim wihtggredicngapscana ki beilD s peakeriandtouthieraiectromotive
force obtainegii its ReiRsPKakng matian Qifsatieach athengiie JoNbe:phasaanalesiildQdegree. The
specified ratﬁ&&ansunssgy%pqmmwgeoi %akzr m%@q@@ ROWEH @(;npéﬁl&ﬁtgs Vs&cw,afﬂend the
specified ratgd ¢ cogltrllg %lns U rﬁ so‘é"?uno A uenryﬁ, ﬁs er|o Q ere%i;npopel <a4 Ww.or8W. Thus, a
41-7.1 chanré (ﬁ |l ﬁ mle edia sqund s jtrazrw(é nS|t|V|t drTﬁ %fl{)y and

asS pass S rme arked res tOI' or s1m1
powered by indep Séndent’At ower squgiy, has been forme & by

cha.ractensnc

For multimedia sound system with digital audio interface, its specified multi magnetic gaps and
multi coils speaker refers to dual-magnetic gaps and dual-coil one. The speaker has upper and
lower polar plates mounted coaxially and positioned symmetrically. The upper and lower polar
plates are two circular panels. A round sheet magnet or NdFeB magnet which is magnetized and
polarization in thickness direction is clamped between upper polar plate and lower polar plate, and
match each other. In terms of axial height, a ring-shaped magnetic yoke which is mounted
coaxially with the above upper and lower polar plates exceeds the lateral polar plane of the upper
and lower polar plates respectively by 0.5~8mm, thus forming two groups of magnetic gap circuits
characterized by complete longitudinal symmetry. The internal peripheral face of the ring-shaped
magnetic yoke and the vertical peripheral face of the upper and the lower polar plates constitute
two coaxial ring-shaped magnetic gaps with equal diameter. Two equal diameter coaxial coils
shall be inserted into the ring-shaped magnetic gaps. The coils shall be made by winding one or



For multimedia sound system with digital audio interface, all the elements and devices except for band
pass subwoofer that mounted in the subwoofer can be segregated from the subwoofer and form an
independent power amplifier; there are necessary indicating and regulating device, audio input
interface and audio output jacks mounted on the independent power amplifier panel. Both 8 panels of
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coils shall béhfﬁ%_%l%vwvﬁeaemﬂe&}eét@lm@we force F in the same direction at the same worklng instant.
When the central axis of the circular plate is chosen as the vertical symmetry axis and the bisector
X-X at one-half axial height of the central plate is chosen as the horizontal axis of symmetry, the
speaker will have a magnetic circuit marked by bilateral and up-down symmetry in terms of
geometrical shape and magnetic property.

The coil resistance, the coil winding depth, the absolute value of the coil inductance, and winding
tension shall be equal. When the bisector X-X at the one-half axial height of the central plate is
chosen as the horizontal axis of symmetry, the speaker has two sets of coil circuits which are

longitudinal symmetry. Thus, a full frequency band inner-magnet speaker of three magnetic gaps



two layers of magnetic wires; the gap between the two coils shall be left with appropriate space; the
winding direction of the coil and the direction of the current flowing through the colil shall be prescribed
so that the two coils will generate electromotive force F in the same direction at the same working
instant. When the central axis of the upper and the'fbwer polar plates is chosen as the vertical
symmetry axisaRd she;Risectqr -, atanespalf axahsiant.of magnes And NeiReR magnetis chosen
as the honzogtal ax:s of symmetry, the speaker will have a magnetic circuit marked by bilateral and
up-down symmefry in ferms of geometrical shape and magnetic property. The cross section area,
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constitute three axia %a ed mag ne IC gaps with equal diameter. ree equarflduameter coaxial

coils with th& SaHE BFS%?%&*’&%W&F&%”&% %H%Cﬁ?daﬁﬁh@%rr‘éeﬁﬁll’lﬁéeuH%Qﬁ@ﬁn%“ﬁﬂré Fiy-shaped
magnetic gapscTREEANSSHAIFb B Te By Ay Bhis 8htnisirayerecsrmreRitetie it te gap
between thenthveedoikishaly e theftepithl app b phiatecspackiaalleivdiddhdileetibrobi theneofl and the
direction of tthe lwreé nirdldwiplgrd eegivthebg dilssBathbéyp rlesoiiiged s e thaft ithenthivegccitsuinill generate
electromotivenferaerizeinheospmae dirgalinnialy thecsgmavaddagpigian Mhen dhaicesttbaxis of the
circular plateys, FORSRRASHIE NeRIGALSYOAREI N axishard IR PIseEIarAathat angshalfighdal height of

the central p@é@d&ﬁé‘%%@a@a%&% Rl BXIR.20 ﬂ%?%&axﬁhﬁrlﬁg%%%ﬁ ‘ﬁédlébe%\éeg%m&”e“c circuit
marked by bllata(t?h | and own s rf];u (Q(rlnt r?qs of eomeltrlc shape and magnet é)roperty The

8 I or amei CO {Fl] coils. wit € same Cro
coil resistanc e abdotute' vallie oF the Coil Inductance, an win Ing tension

e'Col W|n
shall be equéﬁeW@ﬁ st éce‘(‘,‘ﬁ?rSEa&bﬁthﬁfé“%E‘tﬂé}i‘Fé%%fWﬁW@ %@ﬁtrg?ep%[’eb?éwcel%sen as the
horizontal axtf§ 6fikyikithaeriFltmespraRsieasatsoserdrdmestirestonitd FhfeH ate RsribitttRal symmetry.
Thus, a full flequenay Blemdnnkerabghet sypesliar bf threserivrigpetibagahs cofsamdltrgesresils or a
band-pass bdssrspeakeiviscfBlimbe samd dnankechbyioresistepdingiinstantload characteristic. For the
multimedia sound system with digital audio interface, the axis position of the three plates of the

inner-mag ne‘fvgf)‘bgﬁéli%ﬁhaﬁﬁsrég é’éﬂéﬂd’ﬁ&r}é ‘3.’1‘?66‘?}1"15&86 V(?ﬂ%“éﬁﬂ“ﬂﬂ%‘réiﬁgsﬁ(?glﬁ’ﬁrﬁ”éﬁﬂb two
magnets are’alf eécRiippeltl avithheishtrell GikisHeRlat BghalcprisjdaderapartaThel axrMsasitioh of the
speaker's suppdwrwhichais thaedeofmeentmagnetinrpaterialaisoivaked behtratakimholedoithe same

projected aregndich@snacmatchingheaiewshglea fastamie progads. of non-magnetic material will pass
through the axis hole or the matching screw hole; a pressure plate made of non-magnetic material

which match¥§'se lﬁ%lwabsl@?ft%gk?%ﬂ@%&@s%&é o M8 HRIG M thelraghskylias to fasten
them firmly ahqwel}smm@gpp@m revolve anticlockwise and vice versa. The tail end YA of the coil
609A shall be connected in series with the head end XB of the 609B coil; the tail end YB of the

coil 609B shall be connected in series with head end XC of the 609C coil; The tail end YC of the
coil 609C shall be connected in series with head end XD of the 609D coil; the end YD of the coil
609D shall be leaded upward along the coil’s support and be connected in series with head end of
the 609A coil, thus forming a pair of signal input terminals of the transducer. The cross-sectional
area of magnet wire, the winding number, the winding depth, the resistance as well as the
inductance of the coil 609A and 609D and the coil 609B and 609C shall be equal in absolute value,



For the multimedia sound system with digital audio interface, the multi magnetic gaps and multi coils
speaker refers to the one with four or more than four magnetic gaps and coils, and both sides of the
circular plate of magnetic material shall be separately mounted with a round sheet magnet or NdFeB
magnet which is used for magnetizing and polarizirly in the thickness direction. The magnet has the

same polarity.on R sip £osg ey ARl aralples Al h Reanaicmataidishal be
mounted sepaately,og. {pe.leral sides of e magnet s Hres.of ole Jnan. rce palrs of repulsion
magnet are forme "The four o more than four circular plates moun; eézcoamaﬁy Ve the' same
projected ard% SRR HITRYF e P65l c AR O PIHE AFR &Be b YA RIRE e B2 mounted
magnets. In TEAHSST brAIMSTGRISAETiPR & Rape P HhaH Mstic Pakdowhietsistinstrtarr < akialy with the
central axis bfittheasirculampihteiwithastewthtirbcthbarabipolar plane bhdrbdatsadtcircular plate
respectively 5-8mm, thus forming twqQ sets of magnetic circuits characterized by complete
ol Lo G A AP A T i, Ao BN A B W i
mounted coé%&ﬁ?“&vﬂﬁt?héfr@b&ﬂg?éﬁ?ﬁﬁﬁ ﬁ@?aﬁ?fd“ﬁ%f%rﬂ@ﬁllﬁ&ﬁﬁﬁ%?aﬂ fQREBi ANy plate
constitute fobPssiomelréerbiscfoumesakial tisg Brensedimabertirehpshrntabuds birtanetedi#our or more
than four equalidiadreter. Cbaxia woile®nithithesdme soppss-sectionahdr ebnas-thensiagnatiivire shall be
inserted intoakeHing-chapedinagneticgaps: dbegambetveandhachilg shall badelt mitthappropriate
space; the winding diseeiieneat theGall andhe diraelionofiaoursemdpwinh faugmihe £oil shall be
presgrlbgd S&ém{eﬂﬁﬁé%%@’ﬂk %ﬁlﬁ{%‘i’?et%e&&{m}{ﬁﬁ%%ﬂés'%Ehﬁa%imﬁ Qi%?&&%ﬂ&t Stggcsame'
working instant NG, e cenical axis. o4 (e IAL RIRIEHS, (1 RSR0. 85, e Rplisal Symmetry axds and
the bisector X-X at one-halt axial elgﬁt of the central pTate is chosen' as the horizontal axis of
symmetry, tsppaisalofiigisie three or more than three magnetic circuits marked by bilateral and
up-down symmetry in terms of geometrical shape and magnetic property. Viewed in the lateral

direction of thig-HiaphPiesdifetae ebircdo shardl GoYanediioRied eigerwide diglcoitlieduBTaisd 609D must
revolve anticlockwise and vice versa. The tail end YA of the coil 609A shall be cqnnected in series with
the head e KB of T ROV A 5 B R o Do e AT B O F s v
head end XGighthe 68QGnkoiticingdailsiehy Grahdhe.eail6ARiasball fr.connecied it agnies with head
end XD of the 609D ik, the.end.yikQf the coil 609D shall be leaded upward along the coil's support
and be connected in series with head end of the 609A coil, thus forming a pair of signal input terminals
of the transdtiggr. ThBlarbssseotidrial arehaofdnagneatirauthie i wghriighdendthéwifading depth,
the resistance as well as the inductance of the coil 609A and 609D and the coil 609B and 609C shall
be equal in db%dlute Vatgk dipd! | dazianor1Ps stBR 0o e BegEiGridrh e WirtiMg ®Ensions shall
be equal. When the Bi¥ecieredeiXpatisiie-half axial height of the central magnet is chosen as the
horizontal ?_%15 %f sy metrlydhtlgle §aeaker ilLQavrgbt 0 sets | circuits Whicha%(rle égg_gcigﬂdinal
symmetry.

f coi
l%'s, afu 0fll%ltquency éﬁglinoner-mggngviynsnﬁg%lfgr(g ouror more than four magnetic gaps
and coils or a band-p3LE BRELLRSAKET is formed and marked by resistor or similar load characteristic.
For the multigledia spynd systenyith.digital audip iigrace. the axis.pasiign ofthe feurgr more than
four plates of the |nnlenrr-1nr1_%%gggtss e%ﬁle(rer with four magnetic gaps and four colls, and the axis position of
the three or more than three maanets are all equipped with central axis holes of equal projected areas.
The axis pogition of thengpeRke sistpROBE Whickiibdiadaobnasumagneiic mpienal alse-bas a central
axis hole of the sameRepjgeicd ay&R.pr has a matching screw hole. A fastener made of non-magnetic
material will pass through the axis hole or the matching screw hole; a pressure plate made of
non-magnetiogiateriathwigly chagcihve sfthvegolaie avil ek ent@aoughe sibtioqréssibreiondhetptdte and the
magnet so as to fasteniithgafitplivadrthe speaker's support. Description of Figures Block diagram of

the 2.0 channel multimedia sound system with digital audio interface;
Fig.10:  Schematic diagram of magnetic gap and magnetic line of force distribution of lateral

polar plate of the present invention;

Fig.11:  Working principle diagram of EMF offset in symmetric magnetic circuit and symmetric

coil circuit;
Fig.12:  Wiring diagram of coil circuit principle of dual-magnetic gaps and dual-coil speaker;

Fig.13:  Wiring diagram (I) of coil circuit principle of three-magnetic gap and three-coil

speaker;



Block diagram of the 2.1 channel multimedia sound system with digital audio interface; The integrated
block diagram of the analog to digital converter (ADC) and the digital audio power amplifier; Block
diagram of the 5.1 channel multimedia sound system with digital audio interface; Longitudinal diagram
of the embodiment of dual-magnetic gaps and dualtoil outer-magnet speaker; Longitudinal diagram of

the embodiment of dyal:magnstic, gapSAad dualcolkinngE megReL speaker honaitydinal diagram of

the embodiment of thsreegl;grrl.agnetlc gaps and three-coll inner-magnet speaker; Longitudinal diagram of
the embodiment of foBr-ma’gnetic gaps and four-coil inner-magnet speaker; Schematic diagram of

magnetic gapargl magnstigilinepbfesaeidisirution of falerlpelrrpiate afuprien $tusehematic
diagram of magnetic gap and magnetic line of force distribution of lateral polar plate of the present
invention; Woekig plintiglendiadreemnopEMEhaffed ninliopedimetried myagmetic circuit and symmetric coil
cireut; Fig.17:  Embodiment diagram of 2.1 channel multimedia sound system;

Fig.18: Installation diagram of support and magnetic core of three-magnetic gap and three-coil

inner-magnet speaker;

Fig.19: Installation diagram of support and magnetic core of four-magnetic gap and four-coil

inner-magnet speaker;

Fig.20:  Working principle diagram of audio current and EMF of prior art’s single magnetic gap
and single coil speaker;

Fig.21:  Working principle diagram of audio current and EMF of speaker with multi magnetic

gaps and coils in symmetric magnetic circuit and symmetric coil circuit.

Correspondence between main elements and reference numbers in the present invention from
Fig.6 to Fig.15, Fig.18, and Fig.19

Polar plane--100~600; Framework--10~601; Framework ring-shaped
platform--1013~6013;
Framework installation screw hole---1061~6061; Framework flange ---1011~6011;
Framework flange or sleeve---1012~6012; Polar plate---103~603;
Permanent ring-shaped magnetic Ring-shaped magnetic
magnet---102~602; yoke---113~613; gaps---110~610;
magnetic lines of force of ring-shaped Coil---109~609; Coil skeleton ---107~607;
magnetic gap---1991~6991;
Non-magnetic convex circular platform of convex circular platform of the
support---181~681; the support---1118~6118; support---11180~61180;
Vertical locating face of support’s ring-shaped thin Support’s horizontal locating
wall---1820~6820; face---1810~6810;
Adhesive---1811~6811; Elastic wave ---141~641; Diaphragm---106~606;
Dust cap---105~605; Dangling edge---199~699;  Ring-shaped groove---1631~6631;
Penetration pore---182~682; Fastener of non-magnetic material----3710~6710;
Non-magnetic pressure plate---182~6820 Non-magnetic nut---375~ 675

For element and reference number table in Fig.5 of the present invention, please refer to the
manual of CN200610020317.7. In order to gain a clearer understanding of the invention's new
technical scheme, illustration will be given as follows in conjunction with the description of
figures.



Wiring diagram of coil circuit principle of dual-magnetic gaps and dual-coil speaker; Wiring diagram (1)
of coil circuit principle of three-magnetic gap and three-coil speaker; 12 Fig 14:Wiring diagram (II) of
coil circuit principle of three-magnetic gap and three-coil speaker; Fig 15: Wiring diagram of coil circuit
principle of four-magnetic gap and four-coil speakel® Fig 16: Embodiment diagram of 2.0 channel
multimedia seupshaysigm: Fig 17: Embodiment diagram of 2.1 channel multimedia sound system; Fig
18:Installation diagram of support and magnetic core of three-magnetic gap and three-coill

Fig.1 shows the block diagram of the 2.0 channel multimedia sound system with digital audio

interface of the present invention.

Element 1, a computer or CD game PS2,provides DC 5V or 8-12V power or digital audio signal
level for DAC 2 or a group of D type or T type audio power amplifiers through one USB interface
or IEEE1394 interface or coaxial cable or fiber interface. Thus, an external USB simplex soft
sound card or IEEE1394 simplex soft sound card implemented or controlled by universal serial
data bus for computer or PS2 forms. The continuous output power of D type or T type power
amplifier 3 is 2.0 channel audio analog power of 2x1W or so which transfers to right speaker 5
through left speaker 4. Its basic structure and operation principle are the same as those of USB
sound system with the prior art.

Fig.2 shows the block diagram of the 2.1 channel multimedia sound system with digital audio

interface of the present invention.

Element 1~5 are the same as Element 1~5 in Fig.1.Element 6 is subwoofer (woofer), element 8 is
electronic frequency divider, and their band pass width are selected and used between 20Hz and
250Hz. Element 7 is a D type or T type heavy bass audio power amplifier, and element 9 is
another group of USB interfaces of the same PC or CD-ROM game PS2 which provide alone DC
5V power for the heavy bass audio power amplifier. If a USB 2.0 interface standard is adopted,
the maximum continuous input power of speaker in right and left channel in Fig.2 is about <2x1W,
and the maximum continuous input power of heavy bass speaker is about <1x2W. If a USB 3.0
interface standard is adopted, the maximum continuous input power of 2.0 sound channel
multimedia audio system in Fig.1 is about <2x2W, and the maximum continuous input power of
heavy bass speaker is about <1x4W.

Fig.3 shows the integrated block diagram of the analog to digital converter (ADC) and the digital

audio power amplifier.

Audio digital decoder (DAC) 2 and a group of D type or T type audio power amplifier 3 are
integrated within the same chip. For example, CM6120S IC chip of C-media Electronics, Inc.
integrates DAC and audio power amplifier 3 of the right and left channels as well as auxiliary
circuits, such as: corresponding crystal oscillator circuit, overload heat protection, short-circuit
protection into the same chip IC.

Fig.4 shows the block diagram of the 5.1 channel multimedia sound system with digital audio

interface of the present invention.

Element 1,2 and 3 are the same as element 1,2 and 3 shown in Fig.1. Element 4 to 8 are five
satellite speakers which are front L, center, front right, left surround and right surround speaker.
Element 11 is electronic frequency divider, and its band width is selected and configured
according to demands between 20Hz and 250Hz. Element 10 is D type or T type heavy bass audio
power amplifier, and its analog output current is connected with heavy bass speaker 9. Element 13
is an independent AC/DC power supply or battery set which provide essential DC power for all
elements or other elements except element 2.



inner-magnet speaker; Fig.19:Installation diagram of support and magnetic core of four-magnetic gap
and four-coll inner-magnet speaker; Fig.20: Working principle diagram of audio current and EMF of
prior art's single magnetic gap and single coil speaker; Fig.21: Working principle diagram of audio
current and EMF of speaker with multi magnetic 4 gaps and coils in symmetric magnetic circuit

and symmetyic 6ofl GIEeHy B&Q{J &%9@9?&%9"’&9 rEfs‘éH‘u%JS{P&{‘ﬁ%?QﬂJﬁi%é NESRYLRS'S in the
present mve;;\tfon frlcl)ép gla flbal ‘g%l & onég Polar aﬂ%f{ero ) iteram work--10-601;
Framework ring- s%apedgp atfo orm-- 3 1S§ rameworkinstatiation screw hole-188: é“o‘él
Framework ﬂ&??éf‘él-lon 6011; Framework flange or sleeve-1012-6012;Polar pIate---103 -603;

Fig.5 shows the longitudinal diagram of the embodiment of dual-magnetic gaps and dual-coil

outer-magnet speaker of the present invention.

This is a technical improvement scheme made on the basis of CN200610020317.7 patent
application which is put forward the inventor. One ring-shaped magnetic yoke 213 coaxially
mounted together with upper polar plate 203A and lower polar plate 203B exceeds H= 0.5~ 8 mm
above lateral face of the upper polar plate and lower polar plate and forms two groups of magnetic
gap circuit characterized by complete longitudinal symmetry. External peripheral face of the
ring-shaped magnetic yoke 213 and vertical peripheral face of central axis hole of both upper
polar plate 203A and lower polar plate 203B consist of two coaxial ring-shaped magnetic gap
210A and 210B with same diameter. Within such two ring-shaped magnetic gap, two coaxial coils
209A and 209B with same diameter are inserted; the coil is wound with one or two layers of
magnetic coil; corresponding intervals are set between two coils 209A and 209B; winding
direction of two coils and current direction of running through coil are regulated, enabling two
coils 209A and 209B to produce electromotive force F in the same direction in the same working
instant.

The central axis of central axis hole of upper polar plate 203A and lower polar plate 203B is taken
as vertical symmetry axis, and bisector X-X axis of axial height,1/2 of NdFeB magnet, is taken as
horizontal symmetry axis. The speaker is provided with two groups of symmetrical magnetic
circuit that are symmetrical on the left and right as well as from the top to the bottom in the
geometrical and magnetic performance aspect; it is regulated that magnetic wire cross sectional
area, number of coil turn, coil winding depth, coil resistance, absolute value of coil inductance,
and winding tension of two coils 209A and 209B are equal to each other; bisector X-X axis of
axial height,1/2 of NdFeB magnet, is taken as horizontal symmetry axis; the speaker is provided
with two groups of coil circuits characterized by longitudinal symmetry. Thus, inductance as well
as counter electromotive force obtained during reciprocating type motion course of two coils
209A and 209B for the embodiment of the present invention offset each other due to 180 degree
phase angle. The speaker described by the embodiment is a multi magnetic gaps and multi coils

speaker featured with resistor load or similar one and with high sensitivity and hi-fi quality.

Fig.6 shows longitudinal diagram of the embodiment of dual-magnetic gaps and dual-coil
inner-magnet speaker of the present invention

Upper polar plate 103A and lower polar plate 103B are two circular plates coaxially mounted of
which thickness are equal, projected areas are equal, and a piece of B magnet 102 matched with it
is clamped between element 103A and 103B. An concave circular platform 1118 which is
equipped with in the axis part of support 181 made of aluminum alloy is provided with smooth
and neat vertical and external circular face, its diameter matches with those of element 103A and
103B. A ring-shaped groove 1631 is equipped with at the outside of element 1118, multi
penetration holes 182 laid out evenly are provided with at the bottom of the groove, the outside of
element 1631 is an ring-shaped thin wall of support 181 which is equipped with smooth and neat

internal and external vertical plane. A smooth and neat horizontal locating face 1810 and a vertical



Permanentring-shaped magneticRing-shaped magnetic magnet-102-602;yoke---113-613;
gaps-110-610; magnetic lines of force of ring-shapedCoil---109-609;Coil skeleton ---107-607; magnetic
gap---1991-6991; Non-magneticconvex circular platform ofconvex circular platform of the
support---181-681;the support---1118-6118;support?11180-61180; Vertical locating face of support's

ring-shaped %Mg%é%@%%omédeﬁﬁ%’e%&ﬁ%%@é%a%n RYSUERRT HOR S AR R ARG RLR ¢
pore---182-682. i 1s1.

Adhesive is coated on horizontal installation face 11180 of element 1118 and magnetic core that is
stuck together and filled with magnetic polarization such as element 103A, 102 and 103B are put
on the face and installation and location is guaranteed to be at the axis part of element 11180.
After adhesive is solidified, ring-shaped magnet yoke 113 is mounted on coaxial part of magnetic
core and bound and fixed on axis part of support 181. Meanwhile, two top and down end face of
element 113 have the same H value (0-8mm) as lateral polar face of element 103A and 103B,
internal flank of element 113 and vertical flank of element 103A and 103B consist of two coaxial
and isometric ring-shaped magnetic gaps 110A and110B. The top part of element 113 is
embedded within circular axis hole at the bottom of plastic frame 101, and external wall of

element 113 is bound and fixed by adhesive and flange 1011 at the bottom of frame.

The coil frame 107 of the ring-shaped magnetic gap and two coils 109A and 109B which are
wound by one or two layer of magnetic wire are inserted into ring-shaped magnetic gap. For
example, seen from diaphragm 106 direction, coil 109A is set as clockwise winding direction, and
coil 109B is counter clockwise winding direction (vice versa). It is regulated that magnetic wire
cross sectional area, numbers of coil turn, coil winding depth, coil resistance, absolute value of
coil inductance, and winding tension of coil 109A and 109B are equal to each other. Thus the
bisector X-X axis of axial height 1/2 of element 102 is taken as horizontal symmetry axis. Two
groups of magnetic circuit and coil circuit taking central axis of element 103A, 102 and 103B as
vertical symmetry axis that are symmetrical from top to down as well as on the right and left in the
geometrical and magnetic performance aspect. Then, elastic wave 141, coil skeleton 107,
diaphragm 106 as well as dangling edge 199 and frame 101 are bound and fixed together.

Refer to Fig.10, if distance between lateral side of element 103A and 103B and two end face of
element 113 is H value which is above 0.4mm, two groups of magnetic gap symmetrical magnetic
circuits that take bisector Z—Z axis of 1/2 axial height for element 103A and 103B as symmetry
axis. The magnetic line of force 1991 is magnetic gap is as shown in Fig.10. Thus, inductance as
well as counter electromotive force obtained during reciprocating type motion course of two coils
209A and 209B for the embodiment of the present invention offset each other due to 180 degree
phase angle. The speaker described by the embodiment is a multi magnetic gaps and multi coils

speaker featured with resistor load or similar one and with high sensitivity and hi-fi quality.
Fig.12 shows coil circuit wring principle diagram of dual-magnetic gaps and dual-coil speaker.

Fig.6 as an embodiment: magnetic wire cross sectional area, number of coil turn, coil winding
depth, coil resistance, absolute value of coil inductance, winding tension of coil 109A and 109B
are equal to each other but the winding directions are opposite, therefore, vector value of
inductance L109A| and L109B! when audio current passes through the coil 109A and 109B, but
phase angle is 180 degrees , thus enabling inductance in symmetrical coil circuit to be equal to
zero or close to be zero, and speaker is featured with resistor load or similar resistor load.
Undoubtedly, out-magnet speaker of the embodiment of the present invention in Fig.5 can be

carried out according to this.



Non-magnetic pressure plate---182-6820Non-magnetic nut---375- 675 For element and reference
number table in Fig.5 of the present invention, please refer to the manual of CN200610020317.7. In
order to gain a clearer understanding of the invention's new technical scheme, illustration will be given
as follows in conjunction with the description of figdfes. 13 Embodiments Fig.1 shows the block

diagram of thg, 2. Qh%%”f&ﬁélmh‘iﬁﬂnﬁ é%%?%?%%y%%‘d}’}ﬂéﬁtd&@'Eﬁle%%gzlgn&t@ ace.ef theprggent

invention. Element 1 acompu 0%1 1 ngarrellcla S2,provides DC 5V or 8 power or digital audio
signal level florel_r),gl&gg ora. group of b f’ype or LIo?ype audio power amplifiers through one USB interface
or 1EEE1394yintedfape b «Qanial eabid HbgiinierdacR.ddius. snuexiarirl haBssimplex soft sound
card or IEE%ﬁ?%wpﬁw&mwmpﬁmdmma%a Bﬁpplqaélaaa!ayaifa@@@ae%ah data bus for
computer ortﬁsegtgoggpgce he contj H%lsn L%%jg ower %} ype orS ﬁyePE wer am lifier. 3 is 2.0
channel audFo an fge% qwer ofg3 W or S transters to r Jht spea ‘EPW Erou ‘eft's speaker 4.

i wit { ih {
Its basic strucure BRaPSEERAHSh rO‘E 6 aré}fheesfgrr][he as’ eosaeef)‘f §0u swgtré1 tWith the prior

art. Fig.2 ShﬁWSt]fm%a((ﬁlﬁlﬁ% dp3 é“?!f%ﬁ??e?‘ﬁﬂht%‘é&la@ﬁﬁnﬁ Slreih KRR Hléﬂ‘f&? audio
interface of #ieYsfeSeRPardRNtiBNthE [Byakrsesl o aleaehke ¥amdoagFienton trEsicHige. Hidasent 6 is
subwoofer (wooferhelenentidistclasmgnitcrfréquehoycdivider, aprd tferrblaiod passwgdttrede selected
and used beivigeri 2tz @ada2$ Gizinfede menindgiséc RDoype pit biygpadaaavycbasplaticio power
amplifier, angh eservent QilsRARhen U oildSBenteifacesiohthasane & At CRRQM@ame PS2
which prov'%o@i@éﬁ%r%@e@%@&%’éﬁ@ m@aﬁﬁfﬁ‘ﬂ Qﬂ?%ﬁh@% W@E@“i‘sollﬁ@ﬁﬁteﬁ BHRBoA- gdpterface
standard is adqp&e(lié e MMy, %%qtlnuoqs mg(y power.q Cegeakler in rﬁqlgt and Ieft chaI[fneI in Fig.2
is about <2x1 W ﬁé aX|mu contin o S mE[)gér&ower 1 eav affslg,gfeall er |s a OOA <1Ix2W. If a
USB 3.0 mter?ac& RN fé’c]iant @ mar?fnmu cRGAOUTRRAL huWat 5528  SAUAY channel
multimedia ﬁHi&ak%fEﬁf ﬁlF’I@Fg‘tf %‘%5’83]? 2% 3R éﬂ&lfﬁ%fmﬁﬁl?ﬁﬁﬁﬁldﬁ?ﬁ‘?ﬁ%%@ i per of heavy
bass speakeisHBputidsemp/dimggsrsnaiistih e glaiteld Blockodmradiisidne Gaitegas efigital
converter (Aéx@kantl 3hendigith| duldio poveervaleiplifi@rthe same installation plane. The lower part of

element 313 is embedded into the horizontal locating face 3810 and vertical locating 3820 of

aluminum alloy support 381 as well as bound and fixed with binder. After frock is removed, coil
skeleton 307 and three coils 309A, 309B and 309C are embedded into the ring-shaped magnetic
gap. These three coils are wound by one or two layer of magnetic wire. For example, seen from
diaphragm 306 direction, coil 309A and 309C is set as clockwise winding direction, and coil 309B
is counter clockwise winding direction (vice versa). The tail end YA of element 309A and head
end XB of element 309 B are connected in series, tail end YB of element 309B and head end XC
of element 309 C are connected in series and tail end YC of element 309 C is led up vertically
along element 307 and consist of a pair of signal input terminal of the speaker with head end XA
of element 309C. It is regulated that cross-sectional area of electromagnetic wire and winding
tension of coil 309 A, 309 B and 309 C are equal to each other; number of coil turn , coil winding
depth, coil resistance, absolute value of coil inductance of element 309 A is equal to that of
element 309C; number of coil turn , coil winding depth, coil resistance, absolute value of coil
inductance of element 309B is equal to summary for number of coil turn , coil winding depth, coil
resistance, absolute value of coil inductance element 309A and 309C, thus consisting of two
groups of symmetrical magnetic circuit and symmetrical coil circuit that take central axis of
repulsion type magnet as vertical symmetrical axis and bisector axis of 1/2 of axial height of
element 303B. Refer to the present invention Fig. 13A and 13B, or 14A and 14B for wiring
diagram of circuit principle for magnetic structure and three coils (Refer to relevant patent
documents of WO 99/31931 patent family proposed by the inventor for details which are not
described again hereby).

Then elastic wave 341, coil skeleton 307, diaphragm 306, dangling edge 399, dust cap 305 and
frame 301 are bound and fixed together. Thus, inductance as well as counter electromotive force
obtained during reciprocating type motion course of three coils 309A, 309B and 309 C for the

embodiment of the present invention offset each other due to 180 degree phase angle. The speaker



Audio digital decoder (DAC) 2 and a group of D type or T type audio power amplifier 3 are integrated
within the same chip. For example, CM6120S IC chip of C-media Electronics, Inc. integrates DAC and
audio power amplifier 3 of the right and left channels as well as auxiliary circuits, such as:
corresponding crystal oscillator circuit, overload hekt protection, short-circuit protection into the same
chip IC. Fig.4.shawsihg Llaskfiagian slihskehapoalmulimsdiasound.systemayitydioital audio
interface of trhg. Egrre%%wg Invention. Equggggt (}{Vzltg%d S?{Sﬁ”}? same as element 1,2 and 3 shown in
Fig.l. Element 4 to 8'aré five sateliite spealﬂ(ers w hh are f/royn%nL, center, front right, left surround and
right surround speakes Blamebhdl it alectionic femiensndblides: andhisband wididdssalected and

configured aggordingipsfemapdsdstwgen 2z and 250Hz. Element 10 is D type or T type heavy
bass audio power amplifier, and its analog output current is connected with heavy bass speaker 9.

Element 13 iBharfrandeipericent AC A pdwemsuppdiior bidttery setwuhicls proyvidé-assqnptDC power
for all elemeis ar @tk pleimeRtsiexeephalement 3f 2ld.Arcording 11es blockdiagramstiawn in Fig.4,
the present inyanignay.alsederaprigablgdor# ého k- ahanpal digital mulinedig.gaurd system only
it appropriate numberaf satellits shepksS.ISAdprRied MigR SR She.'snatwdipaldiagiam of the
embodiment of dual;magnefic gapsand dual-col oute Eg?tagr{‘?%sgfa@’ o ! eﬁéﬁsﬁ%té[)‘é’ﬁ”“.o” This
is a technical Iiprovement scheme made on the basis of CR206610 533& N4 patgn{ application which
is put forwarﬂl%goi?’rg/%‘ﬁt[}?f“@rfépﬁﬁb@%f?éfpeé‘be%@ﬁ@ﬁ@%‘ﬁeo&i‘?%%ﬂ%ﬂﬁ/%ﬁ?gcf’%ﬁe r with upper
polar plate 203 BiAapwaPBoiaPiiadep d5s Exeaeide 950!y riafn AP Hb oA RetaTRIFEQY Y the upper
polar plate abridwe thoskderpibtedanticfonens GRS gl psrefmaghebicyg tpy circsiRicheraceized by
complete longitwdinakfynoniigtrs fde xbeingdlpaip Heyalhfadacsfattidlyingrsitaped pnagheéticiyiake 213 and
vertical peripherapigeaiaf erntial axisthalenof NatkBippghdeolarpisia 20368 anchéawekpalanplate 203B
cpnsist of tWﬁa%Q@&Q%'oﬂzn%&Q%Q%@ﬁ%lﬁﬁi@n%@t@el%éﬂ%é@ﬁnwméﬁ{a@s Qiﬁm%%r;,dﬁﬂ&lﬂin such two
ring-shaped (uAqnglc, o8 A RIS AL, 20%A0RB Mih 3rae digmglerarednsgrjed: the coll
s wound with one.pr 1o layGrs of Madnclic coh, corspanding Intsrvals afe,set jeueen wo colls
209A and 265%‘; winding direcfion of two colls an curren??alrec’tlon of running tl rou coﬁ”are
regulated, eAXbIAY IRDEEHIS L 08N SHESHHE! (835PSUT CE B BIRttiTe 1B R ¥ RS E B8 direction in
the same waiRiig!msRfmelamdcdtarakicOd Peartrap sxissteioigpphar orassiagk203A and lower
polar plate 2088 5 [k A,A3 VALIARL YR A, ERLIRPCIRI A4S AL.AR elofl (2 of NdFeB
magnet, is taken asqrgorlzonta symmetry axis. Ihe s eaker Is provi ea(wnh.}wlglgfou 0 ymmetrlcal
magnetic cirGUl that & .%Oar)ﬁ?nrel%ﬁcsa B thateH S NG R A0 SEh GHY 692 155 188 58ttom in the
geometrical KB HEGREHY Y EPRORRAACE B 1eregliidteBfabmdghetie e erdasEetitional area,
number of cHIr&APAS BEit-winding depth, coil resistance, absolute value of coil inductance, and winding
tension of two cojls 209A and 209B.are equal to each other; bisector X-X axis.of axial hejght, 1/2 of
NaFeB it o S ey S o g R s B S e S s of coi
circuits char¥EH2ERVBS YORYR&TSEH S Mty TS Mt ddne 8 Hs inRir AL Rotitet Rl tfomotive
force obtainéQoquiribereidprotatiny speshBtBalsirdddrifocesms TR it 209 fiieaie"embodiment
of the presentdrjesitior offsbregdicttistherictuete. 180 celg¥deophasemfbid TideedesakexBleScribed by
the embodimeibi®B muttinnvagiétiscgap 3 anchdrititiof oils spreBked teadunedXdithf registdrdoad or similar
one and with:highsensitvisy andki-iicuality. Q6 Shawslenpiodinabdiaramn-ettitasabadiment of
dual-magnetiggansang ddalc ol iBNendmaanel speakesQf g RESaRIHNGHAR consist of a

pair of signal input terminal of the speaker with head end XA of coil 609 A. It is regulated that

cross-sectional area of magnetic wire, number of coil turn, coil winding depth, coil resistance,

absolute value of coil inductance, and winding tension of 4 coils 609A and 609D / 609B and

609C are equal to each other, thus consisting of two groups of symmetrical coil circuit from top to

bottom that takes bisector X-X axis of 1/2 of axial height of magnet 602B as horizontal and

symmetrical axis. The inductance and counter electromotive force obtained during reciprocating

type motion course of four coils offset each other due to 180 degree phase angle. The speaker is a

multi magnetic gaps, multi coils inner-magnet speaker that is featured with resistor load or similar

resistor load as well as with high sensitivity and hi-fi quality.

Fig.13 shows wiring diagram(I) of coil circuit principle of three-magnetic gap and three-coil
speaker, Fig.14 shows wiring diagram(Il) of coil circuit principle of three-magnetic gap and

three-coil speaker, and Fig.15 shows wiring diagram of coil circuit principle of four-magnetic gap



Upper polar plate 103A and lower polar plate 103B are two circular plates coaxially mounted of which
thickness are equal, projected areas are equal, and a piece of B magnet 102 matched with it is
clamped between element 103A and 103B. An concave circular platform 1118 which is equipped with
in the axis part of support 181 made of aluminum alfoy is provided with smooth and neat vertical and

external circylar face jfs géazaetﬁsf@%cbsﬁeyg@ndmﬁme'ﬁ@%&%’* AR RIng shaped
aroove 1631, ¢ caupper ML S A QULRIes BleISeR SLhumHikpehalalontidles de pid out
evenly are p PoviaetPwi e bottom o roove outside of & 1631°Is an rin -shaped
thin wall of s%ﬁﬁb‘o‘?f%l‘{}&ﬂ%ﬁ&igl-‘é(fﬁFBB’é‘&F\)iﬂtﬂ’%ﬁ?BE?{ﬁ dnerhehtnemeiogheeaxts tapistital plane. A
smooth and HEENRBrizdhtaNGEstHY FAEENeB 1T rdeRs Ve rieRis MESt SRdfiry atls 2820t eldo equipped
with on certaivilaxiadrhpightt opeikg-shaped fthinmwaibdd sanppdrabbed fodémisibe i coastoinporizontal
installation fackrpli8Mhoheldmenniii® and magnetic core that is stuck together and filled with
magnetic polarization such as element 103A, 102 and 103B are put on the face and installation and
location is garihteiEaditast ?ﬁé"iﬁ%’spb‘ﬁ?tpé? Bremrakt ol 180 ARBrHERE K waP S GIRTIY 8 Ting-shaped
magnet yokeoih3ths wimettethbit corxialepaltcofniagietiBycaierises b aprparsdifxedveicais part of
support 181 whielanvah flescivbodtop@id HORAT encnfauelofielenient 118 avedne darnenptdaahse (0-8mm)
as lateral polad tacsrafkelemeanit03Acant HO3Bs hagapiat flank of element 113 and vertical flank of
element 103A and 103B consist of two coaxial and isometric ring-shaped magnetic gaps 110A
and110B. THétOphpArteh@laiacirerBqs aaisia dar RFMrsesteUlar akderrofsPiedtyfvbf plastic
frame 101, amdhexterrbbuvealof element 113 is bound and fixed by adheswe and flange 1011 at the
bottom of fr me; Thec |I frame 107 of theri rtngrﬁ]hfay netlc and c0|ls 1 9A d 109B
which are wotfd b B S BT eH S i AEke wf‘rtéorérgrlnrlc,een?ed ihtes g enéd1 mlégnetlc gap. For
example, seb¥f %Fﬁ%l%f’ﬂ%\%q@@i]@ﬁr%ﬁ BAPDPOYA @@b?ﬁ‘?&&é‘?&\ﬁg‘éﬁﬁh ifg"ftdetdn, and coil
109B is courtesciioekidseilibrighbidirections (ieehowrsa)lig s didby aned heeid agaeiieewitzcross
sectional ared,tirupnbeaof guilcndrisce ol viiadngedepiinet oilkesiStarndéitaplsolutecyailie di=<Dil
inductance, snghwin#ing. Tapsiagmaicdait 109/ afeebd 09Bare@qualteiendh Gipehagdausagheibisector X-X
axis of axial higigkp:dscaef.ejamenit Lorisdakem aphosizental SYNMety AXIA. shwihdroHRS f magnetic

circuit and CQJL&[EQHM%%Q%UQL@G&%?lﬁ%%é%hl@?t&%ﬂl@?ﬁ@eﬁé@&ﬁ@%@@ry axis that

are symmetr&;ﬁll from top to own as.on ri ht apd left i the ometrlc | and magnetic

en au TTent passes I'Oll e COll 1 agnetic hne 0 ce ermanen ma etism
performance a pect nt,[ e astltc W% g% te fg anaP 1P as dangllng
edge 199 an"}:ti 1aime %r% jund arfd IS Req 1 I8 e]i‘lertfo c‘fl}sstlafnc u?ae WEBN lateral side

of element 16%CE%WTO%G&:?&%%H&G%%%F@@%‘?&‘@T?EZW éiﬂ%%ﬁ?éﬁ@%b%@‘lﬂnm two
groups of mésrret| @@dp%%ﬁ%étﬂ@ﬁlom%fgh%ﬂt?ﬁ%U|ts that take bisector Z-Z axis of 1/2 axial height for

element 103@ aqg JT%SWES) g%e gra%%('sf Ilgenma%getlc(ime olfe{%r%gelg r|CserH é;réetlc 9gp is as
shown in Flg hUS, INdUC ancea well Bl&Ctromotive force obtainet uring reC|procat|ng

type motion 2§0P8¢ BYRAGESHENS BB IBOB for the embodiment of the present invention offset

each other dygfg %ﬁ@ ﬂ@@@ﬁv@fﬁ@%@c@&&'& rel 1 %Hﬁ?&%geé%ﬁgﬁ&bgeﬁ?&ﬁg‘ﬁﬁ%m%hgs g multi
magnetic gaps.and Myt ol rgggﬁggg@feémg SHIesiorioad q@%m"ar 03@&%5 d it bjo
SC

sensitivity ar}cf1 uality. |l% 12 s Oi CII‘CUI'[ ern rln m%gnetlc gaps and
1‘( er a; ent a a wa S 1€ I'CSEHE rlca atus cS O ?
dual-coil speake asan |re Ccross’sec |ona area, numper ot coil turn,

coil winding H@ﬁ’[ﬁeff&w@%@%ﬂwnﬁgﬁﬁés\?ﬁﬂfét&? coil inductance, winding tension of coil 109A and
1098 are eqpgl 1q ‘Eﬁ‘&lﬁs Qﬂ@%o‘ﬂ%ﬂ%}%}{‘éiﬂ@Q%QHSC&I%}&@B%QP&O@ﬁmEﬂ%%{Q SaVesianvalye of

inductance L109A L109B en audio CltJrrent passes through the coil I09A and 109B, but
1C CO ClI'Cult I'CS 1nven
phase angle NN degrees, t ng inductance in symmetrical coil circuit to be equal to zero or

close to be 2850, lafﬂ%ﬁi@%&&hé&vﬁﬁ@fwfﬁ@f\/i&iﬂ’ﬂltfﬂ@§t§ﬁé%de%§imlﬂeﬁe§igﬂﬂﬁm thidestntedly,

fuihmaQ”Et $PARAKGEALIN RSN BRIMEN:LE TN RIRSER! JIeRIQNSIFig 30L& FaRERH QK according
o this

electromotive force spike pulse waveform sensed when pasting the zero point in the embodiments
of the present invention. Fig.11B represents the waveform of inputting a sine wave audio
frequency current signal into the coil (such as the element 109B shown in Fig.6) on the other side
of the speaker axis and the counter electromotive force spike pulse waveform sensed when pasting
the zero point in the embodiments of the present invention. With reference to the above two
figures, the sine wave audio current signals in the two symmetrical coils have a phase angle of 180
degrees, in accordance with the regulation of implement the present invention. Fig.11C represents

the counter electromotive force spike pulse waveform sensed in the coil (such as the element



16 Fig.7 shows longitudinal diagram of the embodiment of three-magnetic gap and three-coil
inner-magnet speaker of the present invention The NdFeB magnet 302A and 302B of axial
magnetization are bound on the plane separately on both sides of an circular polar plate 302B, and
circular polar plates 303A and 303C are bound on {fle external face of magnet 302A and 302B.
Polarity of t"‘i%dl&%g&%sé'ﬂ@@)dm? &8'?2}& 0P %PQX}’J‘O%E %Zak@“ﬁ%f%%'%ﬁ&ﬁ’i@rﬁsa&ﬁ?é %Qe%g with the

same projected area a atc with two maegnFts and %cknesiw@fe em 303A are

equal. The t I nntg)gs of'e emeP N503B C(fum thomﬁuve pari the thic ntseesnsseo elément 303A
to ensure th&P HEGREHE ﬁEIB?%]rg%Bpggggﬂwﬁ‘ r‘ﬂ%&ﬁ@ﬂ WW‘W‘S&FESE§ %aéﬁtﬁgﬁﬁﬁe%%én Bhsist of a
pair of repulSIBPPEpE halghe PR HGHETe COMETEHBIERGING Ph{B8 MThed i a8 i e sl iput on
concave circhtaXplatformefaoersl 180cofduninuemetlisyiguppers@Bin thatio codted \witlpedeth adhesive
in advance, angeesséntialttoclio guarantees thecmagnetig sove and ring-shaped magnet yoke 313 is
mounted coaxial on axis part of element 31180. Meanwhile, two top and down end faces of element
113 have thd 3&FH& Hlk‘ﬁé‘li‘}&(b@’i‘?ﬁ‘\?“é%%f@f’ﬂeﬁ6I'ﬁ‘“r“£ﬂ'§ﬂté"‘61f‘§F€nfé%uz%E??ﬁsﬁ?fﬁ BosEM&nal flank of
element 3134gewerticiiRgkponeRereinths G8dio 3uSB a Ak 303TCEGiTsIstaTif dercoakiangitagnetic gap
310A, 310B angh3itQ@pwithsgeineodisprdte of Arplastidftargel plate80id 2i md) cound: ananfinetlion the top
part of elemantaditidnanthpethhthiematapsogidedinwithathe sameatnstallationiplane gdbadower part of
element 313jisambeddRdiniR Hehekzoptaldosalingdiacs. 381 hand v aricaliRealiagoadeleof aluminum
alloy supporf 381 ﬁaW&llh@é M%%f 5@9&6{&%&%&5{% Aty fsg%tf&rmvs$galépge%ﬁkgron 307 and

three COIIS 309{6\5 %1 e Irence ?()C:ﬂ%r?()\%gnbal’ld.d?gl Z l?en [[]’Ig s1n§enn%a§ne %ne(é!ﬁagggm hes? three CO||S

are wound %y@one or two ro ma (?tcww or exam ﬁ 56 irection, coil

309A and 30818 set A5 OCRNVI\}IS(tB Wihdhg it T, ang! ANSOS R LR SUmRAY SRR Y Winding
direction (vidBovBFaks® ﬂﬂeﬂfﬁlf@ﬁ@%%?@%ﬁf@ﬁf%‘@gﬁnéﬁ&ﬂ@gﬂ’%‘ﬁ&% br wie e isees are
connected irshseviels, it YE icliementBodscasrdin&rderr M of BieMent Bogd aféheonnected in
series and taihglad¥@nefielementB0hGeisdet mpalerticatiyralongcaiemeng 307tiandwdesigteof a pair of
signal input tesemtnadtot thecspeakieruwithe headeandiné Afobele ment pOBaheH: ismiagubaieidatab
cross-sectiopalaiea ehnelastromagagiawirgoand Wining [enaiRmoiaad 208rAe3R%BIaNe309 C are

equal to each, QLRGT PP RGHRE CRL AR RALMINDIBE HE Rk %'Hﬁ%ﬁ%@@@n SPlgisaalug of coil
inductance of(f-;;1 nent 309A|§. eqHaI to that of eleme t 309C: numb rQ {t I} turn 00|IW|5|d|ng depth,

diocu ¢, CO norin ¢ capacitance an e iductance

il |
coil resistance, a é) ute, vall lfI%O coll |ndu§t nce of e llemelli)t 309B is equa to summary for number of
ausm e.audiQ. current afte 0S111

coil turn , colWiRging Fepts, &6i PSSP S LSRRIl of coil inductance element 309A and

309C, thus qqg%%%%tm&%m ofisvineigical oacnetc-rircwkandrsymymaticabcilgircuit that
take central gxis, of.r 9'%8%}{?% Wﬁe‘?ﬁ@ﬁlé’g‘?{éﬁﬁa&%ﬂ‘Eﬂﬁ%ﬁh&%ﬁtsc%ﬁ%PJ&?%‘E%%}&QJW 2 of axial

height of eIement 3 esent inve d 14|§Ijor wiring
D e e R by

I'C C CI]CC OW T
dlagram of CII’CUI prlnC| e or mag ne iC struc ure a documents

of WO 99/3183%F s ARy b @‘8%%&38?%&%%%"1‘& d%?&ﬁffstk}\r/?ﬁéh %rﬁl‘)‘?ﬁ’@éé’ﬂl} & again
hereby). TheveRssialnelie 2341 bt dketbtbh FTFdidPhragnicsoscluarigietl YaueEod, ¢ilst cap 305
and frame 30dnetree oo sorsdfidiesl dogiesther v T Fueesifdund iBeras Welladesuntealiretéetrardotive force
obtained durimg recipriocatiorgetp® ithotitereceurseppdrtbae @ fcBHigs? BOB A e300B yanok 308 Cofisrothe
embodimentigf theipresantinwaptiandotistt each gibeedyertanisRdegramphaseangle: Tthe speaker
17 described by the grakadinpentis,a Mulimraoalic gapra0dmylheilsspeaterthrbis igatured with
resistor 'Oadc%ﬁ}ﬁy'?vtor %811?1’79{&?%911@1%99’59&"Qh‘dsfs@;s't)(ét}’hé‘?\gohéoﬁﬁsq&@'@(fef Sy §«1§H9d"’a%&°”9'wd'“a'

diagram of ttﬁe enﬁ iment ‘ma netl a ap four-coil inner-ma nets l§er he present
¥ € characleris 1CS trlC 1C 01r lt an FS] {nmetrlc o1l 1rcu
invention Thé frame i a frame 601 made of iU alloy With two Gireular axis hole at least

equipped witfi 4F5itd §?<‘i‘§rf)8ftpgfﬂ’é”&?r8fj A% B’l'gth%afﬁc?@“S“ @%%ﬁ&mﬂﬁg L 1 JFOVIE—ELith at
different axidiERIREHE FABBOL fT15e IMutd B g Prltsod i 802 Balirieh 4t e RifeBoWits magnetic in
axial dlrectldhfalréhbhﬂﬁwlséﬁaﬁa@él%on the plane on both sides of polar plate 603B, the magnets are
provided Wltg same S polalﬂa¥ ne 5|de close to olar late 603 and olar. Iate 6 JQ;A and
603C are bouﬁd ATEAL m(gtﬁ‘ externarg ('ﬁaor S}lé’ﬁgrst % e&f}ﬁ% ic én&b BPTAE NdFeB
magnet 602&1E 5o ﬁ&“&‘iﬂ”‘f?‘%‘%ﬁ?@?ﬁ%fl‘gpﬁ’é BF8 é‘?"ﬁfﬁ‘@GOBC The polar plate 603D is bound on the
external sidq.gf @lemeot A0RG I RISIAITR AhARCYRWERAILS.0l GPYlsIoN.bHRR.aRaIs (refer to
Fig.7 for thes&ﬁolar }Q}e4npolar lates afxigfa/eryegtuljﬁted are provided with the same projection area and

match with dfioe magn coﬁrs?st of'the magne]tlc circuit and magnetic core. Refer to the

embodimentmstneh@ﬁﬁ@faﬁm\@mﬂQfgtmatﬁﬁmﬁmﬁgsugb}f@&iar&m@@vtaﬁaislgnade of aluminum alloy, and
a ring-shaped magnet yoke 613 of magnetic core coaxially mounted , as well as structure and
installation of frame 601, elastic wave 641, diaphragm 606, and dangling edge 699, and symmetrical
magnetic circuit of magnetic gap consisting of external polar plane of polar plate 603A and 603 D and
two end faces of ring-shaped magnet yoke. The internal flank of the ring-shaped magnet yoke 613 and
vertical flank of the four polar plates consist of four coaxial ring-shaped magnetic gaps with same

diameter, thus coil skeleton 607 and four coils coaxially mounted are inserted, and the coils are made
by windina one or hwwo lavere of maanetic wire



Seen from the outboard of diaphragm, two coils 609A and 609D at the lateral side are provided with
clockwise winding direction and counter clockwise winding direction, and the coils 609B and 609C in
the middle must be correspondingly provided with counter clockwise winding direction and clockwise
winding direction, vice versa. Tail end YA of elemefift 609A and head end XB of coil 609B are

connected insgy '\%ﬁr f)r 8@8%@ 9518%901%@09&%&%9&8’ LA RS &%L'eﬁ REnROR ;S%%O'El?cﬁﬁd in series,

tail end YC of coil 6 | 6 net ) a er eghn(ﬁo 060\9{ %ree are ¢ lcgnrgec::ﬁtﬁa in serg?sfoarnm ta|I end YD of
coil 609 D is'led u %/ertl ally on coil skéieto gb CORSISt Of A pe alro S |np Erminal of the

speaker W|thg?Pe3‘aiefﬂ‘€ﬁ{’A oﬂ‘lgo‘ﬂ“%b@%e I‘i.’%‘?‘étﬁu%{’éd‘?ﬂd’[‘?f?o%%l%eletltgﬁsﬁl BN ebferﬁ%]rﬁ’éﬁc wire,
number of coTPERFs; &SIMHETETMGABHH CB STt eilsth cecigpebRIE PaNsehsr el RRRIEYaneds $hd winding
tension of 4 ewilrrBOYAcanid BOOD NERIBIHN BoYCaragguzltmezichcotienithasabnsititg of two
groups of syenmetrigadcditcinoughéro metop ltogb gtiomtthaitakes hgectanotocanis pidi0flaxial height
of magnet 6QRB ashRobzeptal ancpIMMaliicalsadsnideindusianes anecasnier afsctigmetive force
obtained duringifgCIRISSAING fyRematipn saUise AhfauncriseffrelearnAthardusdailfBdegree
phase ang'ethlfadﬁea?e?aﬁgﬁks ﬁﬁﬁé“ﬂ‘%%@éh‘% 9%@% tQE!HIL'ith}'%J}%% -TIRAANSLRARAKEL Hhghls featured

with resistor load or.simifar resstgsrltllgad as gg}/ll ) e| 1ssc%9t%'t'vf% and hé -fl l%ue}(lgy Fig.13 shows
wiring dlagram f)po?Jcoel CIrCu nC| 5 O?I%h e@ magnet and three- co%'i1 T‘—ﬂé 4 shows
wiring diagrath F)%SlfchHPB%L}ﬁi) 6I@%@tﬁfé’é’%ﬂ%ﬁc%ﬁ@ﬁ8fth}%éa@o?P§?5<§5ﬁ]é? Yid Fig. 15
shows wiring & fin hofecBiitcibe SIS iiURsTedor o O nisighaalke gaphiseartr fodriadinspéaker Refer to
correspondirtd figords dmdnmsgngtit oriofiC NRGO8 Za09R1 12D paténttaplitationdosashexeefor related
instruction ofhopetatiorapsimoiplesi ubitibs ardfin@hdesiripedsagain the piye Binddubtedys adbording to the
content desgiibesd pie FmbogimanihiheifreseMdnventian, o isousagRasyieseommeindechnicians
to implement, it Macnetic-38ps 2pd it cRbS iIeLTBaaREL S RARkSsatabove four-magnetic gap
and above four coils by way of increasing polar plate and number of magnet. As for wiring diagram of
circuit principle. f8rasp&aker ropratyovidourinragnet ogriplanthabodefiguaticais; byehsimplagtevay is to
parallel all coilsciegethardbyinagieaes’ofbecopparcnilsnseihverijtalovihiehiis poiescidagddn
CN2437092 hpatentbytheimyentornb\thisdtinre aguivalenbimpedancs andicaudntesalgaiiomotive
force will be‘ﬁ@i@@f@%&@ﬂ'@!ﬁ J: I@e9@@93@@&%@&%@%%%%%@%9@@ é‘ElQ'n@}fi}QQEIéC line of

force d|str|but|on Pfcffi‘t a é?e33r79 %ﬂft r“%r}?g'éh'l:s 9tIOSr actual II %qla%edlaa%aem of ampllflcatlon
for one node 0 fﬁn(e em { 103A | 1S outc(k)) ard polar

tin t|on
o T e e L et b PSSR S, I 0 g e ol
time outboardhdlsrfaicaci a3k of ﬁ?éopglﬁfe‘bfﬁ'tée%ﬁ?ﬂl%ﬂsﬁﬁw Bf?lﬂ’ﬁ Bypliset] W&W%% 113 are flat,
which is equétifderi =g siereis Fig) B THe irfapinedcdline A90MeR foicdeih prvisiEiebraf &g btism in
ring-shaped teaghieticgap be presaritspisy Athetté2statumombothopidescofu R, Zhaxiggit@odol09A shown
in Fig.6 is insartasbintohthecmhagnetid game hikeotor 2ifl 02oaxialsheigtt chppercasl willcoverag with Z-Z
axis. When apdigcurrent passes through the coil 109A, magnetic line of force of permanent
magnetism at the top and bottom part of Z-Z axis is different in distribution form and density, thus
different eledtiohativesforcés fapdiproddiegranartld thpraddnbbmsdiachmd sastienaf desilPI®9R, deforming
the coil and inemgasing distortion of the speaker. Fig. 10 shows schematic diagram of magnetic gap

and magnetlc line of force distribution of outboard pole plate of the present invention.
Fig.16-A represents front view of the left speaker of a 2.0 channel USB audio system. A

dual-magnetic gaps and dual-coil speaker 1 with caliber of 3 inches is equipped in the speaker.
The speaker has the symmetrical magnetic circuit and symmetrical coil circuit and has only one
cone-shaped diaphragm 8, and diameter of middle hole of the cone top is less than @26mm.
Speaker 2 is a pair of wooden shelf-type enclosed box. An aluminum support 3 is connected and
fixed with body of the box through a fastener. The connection between bottom of the speaker 2
and top of the support 3 has a sealed hole for the audio connection wire of the speaker to go
through. A USB Mini interface socket 4 is equipped at the neck of front of the support 3. A
¢3.5mm audio current output socket 6 is mounted at the neck of back of the support 3, as shown in
Fig.16-C. A piece of PCB plate 7 is mounted at the neck of aluminum alloy support of the left
speaker. A group of USB DAC described in the present invention and a group of dual-channel D
type audio frequency amplifier IC chips are equipped over it. The attached SMD mounted
electronic elements, and appendix circuit: overload heat protection circuit, and short-circuit

protection circuit, etc., are integrated in the same IC chip. The maximum continuous output power



At this time H>0, H value is closely related with caliber of speaker, geometric dimensioning of
magnetic and magnetic energy product. It can be seen from Fig. 10 that magnetic line 1991 of force of
permanent magnetism always represent symmetrical status on both sides of Z-Z axis, and defect of
prior art shown in Fig. 9 is corrected. Fig. 11 show$the working principle diagram of EMF offset in

symmetric Magel G AN YRR Al GHEN " e RiRSRALIVERIPN, Ejgyld Afgpresents the
waveform ofPl pl%ttg g a sine ygg\/vt? gvuoc%lqlé:gr tgl%n%flgm o) t(l;ﬁmcoi as th e el e t(}09A shown
in Fig.6) on offe Side OF XoX ax ?the Sp eaker and t unter ele romoflvey?orce spike f)ulse
waveform sétidBd IiAH ﬁa%‘ﬁ?fﬁefﬂé E@réaﬁ’&ﬁi metﬁfgtegﬁ?ﬂléﬁlrﬁ@ﬁt%pBTlﬂealﬁ?e%aérﬁ“n‘?\l}gﬂﬂ% Fig.11B
represents tREPIPEVEIBIPA-OPTA B ECISTTY FraTat ARRYoS FrEELR e i SrgharfintekthkRoil (such as
the element L09BtsHvwboire Fin@nohlthamsthehtsictakofstire spoedet iakis prcotied chumUsgctromotive
force spike pulie digmeioensensitichwihenpasingnthétlzendioimtiacthe eibodiments of the present
invention. With reference to the above two figures, the sine wave audio current signals in the two
symmetrical CHEHRE AhhaaRodimpy- dﬁé@g daé‘&rﬂ%@ TReaEd AR RE RAth sy @‘%Ié‘i‘?o??’ﬂ?implement
the present irfeRtioRNFigealeT Fepitbsehbsrine tarphteriekendinbtivelforiet Spikaqsutseywardform
sensed in thepediérsueh asthe dlemiernitBidcb08AishownisiigB)of bhesided efcxky axigidf the
speaker in thatepibadisentsmfsthe priesap! finvand oviddeuid RuibpreseantsnthiCouwnte inel@ctromotive
force spike pris@ivi@vefarm sensednk eVl (skeh RsHbe.sIeMEN OB Shawh: il Fig&kon the other

side of X-X axis.afthe ﬁ&ﬁéﬁ%ﬁ&ﬁ EipbagimeRis,of the present invention. As winding directions of
the two coils on the two sides of the X-X axis are reverse, the counter electromotive forces sensed in

the two coilsHaveregpphasetianghddindd degrees, 2socasmbealantanedit toudrgy aennefutly esent To better
illustrate theipratiems on counter electromotive force, Fig.20 represents the schematic diagram of
working principle of the audio current and counter electromotive force of single magnetic gap and
single coil spéakerctpasnathetieteny pfidatsthoriloigigelanad speekesidhentreaisEiteadisdal single
magnetic gapitindusimglgncail spreaker dedénodnipRakisrah eguivalbmnt gfehenalior. pdienpakof the single
magnetic gapandisiaphegeili speakendamebyrihecounter eldcizomotive torealisignahsoulice, and
element 3 isameaHvaIaBdIlORSAITIRG QRENBHGNI0k IRSPRRkar Aapelialor satys: \MithJwiarence to the
lower part offig. %Qe whsathesingle.Radpelicgar:gne singiecal RReakeS bt ﬁféﬁ&?&ﬁﬁ%gﬁﬂh the audio

signal source, g asanianceys @HQA%%U&%%%M%W%st&li(%w%he%e%nh FRkEr AR {he speapl,generates a
COI’I'GS[Z)Onqu[a1 ect omotlve orce F Wlt t % ons show At'this time Wlth

reference to th& uPBEPSAAdF eijlgn%) nL9He e(:Fo’%l of tHEPEIGIE SAgHetic'ga N hervy Sihg eakefspeaker
performs recip \%?55’( ileR hﬁfﬁ‘ﬁfé‘ﬁel} d%]“ﬁlﬂaséﬂ%t}‘éméﬁv%w&@‘ﬁ%%fcﬁfﬁfhﬂe ﬁ?‘a“ﬁﬁlelﬂ&tﬂ?r“e 8f force of
the permanetit fagheevEnteEsN RS Heesine3s gaheratet-2nniaidgUialerty 68ers BRBYertes Potential
of the generaioneranigisd flowadrettionpattivé OBimler élegtiopadiisalfohedeisshovapakeEaand has a
phase angleioédLgpddiegite asmifhoheAaisdiaeugren?.inclaeneni) (Jgaaiing foarasitiglicapaciganpe and affect
of the indUCt@tf@é‘&sr&ﬁ&lﬂ%dﬁ%ﬂ%r@%ﬂﬁ;ﬂbﬂb@n@%f&ﬂﬁ@%bﬁ%ﬂ?@Qﬁﬁdﬂﬁfihef\ig wdsrppsgsents the
working pringiple diagr %Hl‘pﬁﬁék'diﬁ’d%ﬁﬁmgameﬁl\é‘ En@ %Qﬁﬁl&(&r MHJ@H&%EBQ:QQE&%%%&M coils in
symmelric magnElc FiCHibAR BYmmele ol GTal ol eﬁoodeﬁeap Avanion. With eterence to the
lower part of vhen t er is conn cted OFSI%I?P source él 2
mstantaneou’l)s aﬁt ?(I)l (C:lﬁcrlrnethfﬂﬂ‘lows t urroalfeh uélt?e\?eer(étre A e aEd syimetricar o O8RS S c? 23B of the
speaker, the"tibYebepeary Wfﬁd%l@rﬁrﬁ?wc'éﬂséé?@l@eéﬁé%?éhﬁ%ogéﬁé%%ﬁ‘ﬂ@%ﬁ’é@%%tlve forces
FA and FE \whigh3Raue itheadhissearestitaiaraid fopmcairestinanmapgese FrwrHasferdhee Rspper part of
Fig.21: as thectwsobsyrsmreditni calhopits hthe #blt- eldgnaticvgapbkeanameuitat oigspeakerpedform
reciprocatingymeitotdnociecithetclecioniot kaderoedteani otiisine magneladitaattaste okthe
permanent magagy veeticall ki comiplise WaRquiaienbumnIatkYE 3BMH:aBr23Bis Assthadwo coils are

reversely winded anehfiave (hesharaserisicsiql sy B}Qx?ﬂﬁﬁ# BagRetiagiaHhapshvey mmgtical coil
circuit, absolute values of generator %tgntlalgagsf the twa cajls are equal and have a phase angle of
pea ut it is 0 tt€d' In this f1gure.
180 degrees. “I'He couhter electromotlve orle EA'an EB are balanced out or nearly balanced out
when flowingtbigeigh the eldivalantdoasdds big. 18 represents installation diagram of support and
magnetic core of three magnetic gaps and three coils inner-magnet speaker of the present invention.
Fig.19 representshristglansli efiatpeniiepyagp vt direusiay hatitseerec oM fouialbageides §up and four-coil
inner-magnet speiaklms@cf ﬂqeqp@sehf)ipm@nﬂmn,ergy saving digital multimedia sound system only with

the 2x1W or 2x2W audio output power provided by a PC USB interface.



This is the magnetic circuit installation drawing separated from Fig.7 and Fig.8. 20 As it will be

appreciated from what has been described above: the present invention provides an inner-magnet

speaker technology scheme with three-magnetic gap and three-coil, four-magnetic gap and four-coil,

and even more magnetic gaps and more coils. In tAese speaker technology schemes, the magnets

mounted on fwo sigles, of, 3, glrclar.RIAIE RAYS 1R SaMe RAAKINSRAS IR cmPriSa Al (fasya pair or

more pairs of repeII%QSt magnet %n ignﬁgnet%%cor of the said agnetic ?Ecu'tﬂbyl\l/ en tpeste magnets
t bet

1n S1 e~ m av asS SpeEaker 1t] €SS 1mcne (0]
are of large geome%rlc.suze an(I:] Ig agnetic e\/ner%)é roﬁué’{, € axial thrus ween ﬁwe repellent

magnets becomeSCGRESE host SRYIHGEERINY Ihe Lﬁ‘?ﬂ}tiwelf)lilﬁdﬂll‘ﬁdas%‘ef’&i?f&yo‘f"mélbﬁ‘h@ﬁ&)cores but
also causing newWihstxBleMae(drnd rellaicopriadisAusrthauspe ares: pigyaddydheB19Y present a
new technology sekrsfare: central axis holes with the same projected area are positioned on the plate
and the axis center of the magnet, the axisai:eg;s 1of the said supﬁ)ort 381 or 681 m?de of

3 b the_ tech K. of trqmot ak
non-magnetit materareof lfﬁoe%algespeeca &7 al88 hEE a CeMAIFRLAS HSIB With ths s8m&Bitjected area

or a screw hole nf&tEIHE Wit fiTa%I8REN ST OF BPEE A8 EHIAdgN &6l bt iHic4uch as
fastener made of SPEHBNINgTistdinfesastens | fbesthrough the axis hole and applies sufficient static
pressure to the plate and the magnet with a pressyre plate 372 or, 672 matching.with the plate and
hade of northag s At B L R PR 0 of
support in the spéﬁﬂgﬂrﬁf’@: féglér?f;}clgiél.’i@(erb6?%%‘(3}%‘{5"[H1évﬁfﬁti8“8ré]é1§3?8?%[53pﬂ1%t8r t8'tHE 881 magnetic
core by the set tofREIF BeifeFizrnatedr e 71 I sHEG MRRSHL 6F BYSOBAedd Bictsedinologies known to the
public: as long as e, fastaner3EA0CLATE.AS SRR 106 g5, FEHolyed, by, 189 dearses and the
said central axis hole ofléuc%pl?rger 8lor68lis cﬁangeg fo the scfew holé matc ‘(i{ng with the screw, a

static pressure is SPPIEd 16 tHE Plate 372 or 672 through adjusting torque of nut 371 or 671. The
magnetic coge cappispdglorped fi‘é&@-tﬁ%@%Hﬂi%@&lg%\é%ﬁlﬂl%ﬂfsofm%ﬂ%@a%éé%@Q«&fl{tgﬁdwppo” 381
or 681 with the fagteper 3710 or 6710. Based on technologies known to the public: if the nonmagnetic
stainless steel fastener 3710 or 6710 is replaced by an aluminum rivet with semicircle head, tail of the
said rivet can.be mueteekdor pladaidd abati 1A fbie@ppiyirghaipapetpressure e ssiagineiti@ore can also
be bonded and fixgd d@;thgnplpdiaintekbRR,06ral:1 80 afidhenaurner: S8l ekl gf thespaaker. Fig.16

represents the embegdimgnt Hiagram i Fha0ntldMUMeHia sRwad SYSIapurt the Arasent invention.
Fig.16-A represente, font i f (16 5l epealiarol 20,0806 UaB.auelo sysjem, Adyal-magnetic
gaps and dual-coll speaker 1 wit &&Ilg)er ofS% Inches Is equi egd in the ﬁpeafken Tahe speaker has the
symmetrical magRetit et Ena symPieticar tsitirelic a%é‘g%é“sgé’ﬁwaé‘né‘%‘é%lérfg 4Ped dfaphragm 8,
and diameter of nSRIYIBHSE BItRE CORQ SR LA e SBINT SPEsRSP PR PaPOFFdbden

shelf-type englosed Hax-LQRBIMINIOHT FURRR IS soangsiad.and ixad with Rt ofiie.ppx through a
fastener. Th%aggnnegtlon etween (potto of t(pe S%}? ker 2 and toE) ofbthe sugptﬁrt 3 hazlas a.sealed hole

for the audio _consﬁ)g?: %ﬁnwﬁoerr(e)%pt nelg%renél uer?q[olagsg (f?csj 10 n}sﬁeﬁgﬁ Rﬂ}nllnﬁ%ltévrl ace 58811{5{1 4'ls equipped
at the neck G REhtBFHE AT SIS A B S TALRG 88FPSH&%GM%E%&%”&?RW&N& the neck
of back of thEiabpbHePraEEHBVEAtPN FRY 1Ee PropaesdePyPrens fpmite /& i8 mihitetBtuteheck of
aluminum allusssupnsntiof thanktfinsjodedeethest grihaginénySBeDAO eascldbrid i thiecprbdeatipinvention
and a group afl dual-ghéannebdXitypenanfdie fiteguenbyiangplifierdGtckipstiar@requippedtovethit. The
attached SMiansrguaiedelscitasit elfrantsyvandappeadiatituitpavenoadbeat prejestian circuit, and
short-circuit peatRGHOMEUEYHipBiks RtRIReaiatiad diothe same IC chip. The maximum continuous
output power 21 of the audio amplifier in this embodiment under the rated voltage is less than or equal
to 2x1W. Fig.16-B represents rear view of the right speaker of a 2.0 channel USB audio system. The
body of its speaker is completely the same as the left speaker. This speaker also has an aluminum
support 3, a (p3 5mm audio frequency current input socket 6 is mounted at back of neck of the
support. The above mentioned left and right speakers are connected into a pair of 2.0 channel USB
audio digital interface multimedia sound system with a audio connection cable.



According to this embodiment, the left and right speakers are enclosed boxes with the same
volume. The speaker 1 with caliber of 3 inches is a coaxial single-point full frequency band
speaker, even using DAC with 16Bit conversion prééision, sound of this pair of speaker is
loud, with precise sound image positioning, fine and vivid sound quality, sweet and full sound,
incisive and vivid detailed performance, obviou§ Higpgigesolution than traditional multimedia
speaker, and with the frequency response of 80Hz-20KHz. Fig.17 represents the embodiment
diagram of 211 chamitehedialerediassoundlsysiahrofitheipfase melndieg iolaadF igUifvgksal Serial
represents the figa} Vishy ofidHectet andittighéfCRRaredlspaaRiecaoliac Argealsel 3% e (EETpE:,
with dual-magnefiergapsarhgial-sotsreaieshwilbcalibeosid baskaseiie sPaaker-bag
symmetrical magpeic CicUhaRe: YBMRLALLA p‘sacwtsarzﬁ @a%ewloéﬁ%agﬁegfa%@%@ 4,
and diameter of UG belBa! D GaNSPR SIGeSIBAN SRTIASRIRIE 2 1S AOR Bl

wooden shelf- ty8 e unenclosed tjgr e res nts real views, of the
left and right chafi u’?spéﬁ%@rg S?He“"é&a?"é%a‘%‘ TSN ts%c AU HIB S
outlet 8, and cra@hsHderted @P@@ﬁﬂ?ﬁﬁﬂ&%é‘i lﬁa“ﬁ@ﬁiﬁ‘@cyéiﬂ%ﬁéﬁglﬁﬁﬂr

view of the heaV§ BB Spistinscease) aB! WQE@F%@@@Q chameEspesseral Hikgieise, a mute
button 35, a volune canbiglebettans shanchd3thand afipioyeidanditbReqieeytiaidBampldity ehép3
5mm audio frequeRey GHTEBIEHRH L RORKS IR3AiRIBELHBPAA ARANRHILL MRIRER QLD SED
plate is equipped nﬁ%@,ghédmmn@eéwaakamggeﬁlsaawo%dcm%ac%wpcsvi RAGnR
aroup of 2.0 chanpebly Ypeaulig panaempIlils 4 t%D%uwé dlectiphic redjiency ividers
with pass band of Z,a roU € audiQ power am fitier %%L%
matching filtering EREFS §?8#égpé’5é 1883%%%3 %pYﬁ itaHes \ﬁﬁ?ﬁlﬁrgfﬁﬁéf’er?}gfé 56“1

F, necessary contgtalditeh Yt’hﬁbé?ﬂi%eﬁ@ﬁt“ﬁ}’&’é%ﬁ?fﬁ‘ffﬁ%Bftt@ﬁ'ﬁﬁrﬁ}éﬂﬂnﬂFGféé’ﬂBH“EYEJHWeand
SMD surface moantebderee ron fes diaisres 131 wrakeigand-of thedelicbpigelppealedr of the sheakoy
bass speaker. Ashpawis;bhasBED dekdronith paithef Of 6:8 inclkesdsaglippedvih tepaneti3?
and it is a three-wagneliclgamausriardBRE b B iicuifx0a ag Beliegairenchinuitet ditdighd flasst
heavy bass speakshith:Pasadhaod QbrQHz-heOid/anervihdhaeirmeiical Rengreiis pircuit
and Symmetr'Cak&%LﬁéT%lﬂ%eq{ﬁtrﬁﬁﬁ%Y@in‘Q M@ﬁi&fﬁ%mh%m%{orﬁ IREYE 1R socket;

characteristic and ha uone cone connp?sdh ra {ph'tl'c eann met ersfton}lq_gle ygl&gg the
cone top is less th an ere is a another USB input interface prowdlng DC5

independent poWwer" f]oﬁy?ﬁgheavy bass speaker on back of the heavy bass speaker, but it is
omitted in this figherteftRne prtcdariehpenksrs havs thieatioremadgesupeliOmigdmytircofls built
single-diaphragnn fiparedfeeney bithdespeakedwithiocdlibersbllcssddr Fpinthdsiebammprise a
2.0 channel enesgly saumifigdigilal sondtinpeiasouad syspareaniyiith dipe2xd¥ or 2 xdhaudio
output power preyiged: iyeashi fdd BollRQIEBEE didhrdeP iving . ReRal Rfsingiandinphragm tul
frequency band gpgakerwith ﬁf’?:l‘?%ai?ﬂﬂ?@s I@?ﬁnﬁﬂ”@ﬂt‘%ﬁ %ﬂe@y%&%ﬁuﬁj&?mf %Q@?‘\%xﬁass
speaker with Ca“b%grfﬁ?\%ﬁt OSJ%PC est to comi rgléugho aB ('f‘t?xfa%? \}\7% dancgmuitl
X +

multimedia soun ste

t
frequency outp ng ;?F&v %%‘%?f & B@Uﬁ‘iﬁfe? aélée‘!d HF SRRy RS BOH MR bRt
roadblock of coutiier Breeibmbiiseitecdf L&isseer restricting the efficiency improvement of
speaker, havingtji2zzlechheslielckoh b lectricairdobindaini¢he werlskfar mere tREEd 30 Yealsgy
Converter, DAC, of simplex 16 ~ 48 Bits; the DAC and the IC chip of the external sound
card, the audio frequency power amplifier, the control and protection circuits, the
micioprocessor above are powered by 5 V power supply from the computer USB interface,
and each of them has a set of filtering and energy storage electrolytic capacitor in parallel at
the places closest to power input pins of the DAC and the IC chip of the external sound card,
the audio frequency power amplifier; the specified lower limit of the rated working voltage
for the audio power amplifier can be 1.1~2.7 V lower than that of DAC so as to make sure
that both the transient working voltages of audio power amplifier and DAC basically do not
exceed the lower limit of the rated working voltage when the speaker output a large dynamic

low audio signal of sufficiently large width;



4. In the 2.0 channel and 2.1 channel digital multimedia sound systems, the traditional power
transformer, high pitch speaker, frequency divider, and aluminum radiator of the power
amplifier being eliminated, so as to save a plurality™f precious social resources. 5. Providing
the simplest and safest. myltimedia sound operation and using scheme for.compu
consumers. 6. InERENELE A NG TR e L RO 6 ARt PO Bra
network and Inte?Rbthe r2iefecprius PR D b i st b abier e Hinthy &rfel&20fh
the composite indigitonulignegiesesineypateritiedhrisy oty irndhitdraniviethaprsiridy
technology schemhelUititterditoeah® IBER1A . htetiannisisdetivemedtimedia sound systems of
computer ar% changed into passive digital multimedia sound system. According to.
conservative‘estinibheda sprb sty Eafi gkl aud\irprieey it udrsr b 4 HSRdHHRg”
outstanding contAbtdh 1éothdntssrsute cerrittorihle At Bt EtiontiehdrRTsy Rigre s opn
billion computerSihRediveanid PPRecalast b Hé sharmgbaeris! thrandifhade sorppased divotieekBRagmet
and inner-magn&titlizfequerficy bahdSpbaker amdebat R sppn din wneltinhetliasd untissystems
can be combineghipiifepdhthesenagnabik:gipeic steuchvrasanssifferefihe onme atieupranrpe sof
speaker coil circyits shaynelrom g b kiReZhPiie pesenhinventionand these #rrsad

by patent familyr@ht'%hﬁﬁ@l%e‘ﬁ!&ﬁ%‘ﬂgg W@ég@flg&y&ntion cannot introduce these

embodiments one by one, in despite of the combination and even partial modification of the
above technical gharaciesistCsxafibespiesenidintentanjihe genand iechnalagifischemetand
core invention CQBARDI ernnE] sl %%ﬁme@we‘{ﬁg%ﬁﬁpgﬁﬂﬂ ie] tih%gﬁ-h@ém@m Qﬁ%@ﬁh@@@s
Qf the present 'n}{%HH{%E-o@%@ﬁ@ﬂ“ﬁo&d@tfi@‘ﬁ@ﬂ%ﬁ%@ﬂgﬁy ﬁé%mdﬁ%ﬁ‘tiqg}!ﬁé' pdiginiegiace,
including at least, 8 R EISR REUR) BYSohiRBeIBIASE O el lG Qf FIRETSA: Ahigier are
Electronics Engineers §94, 1EEE1 94}1, inter ace o c]g)mputer r CD-ROM &an&‘g}Z or
coaxial cable int&lace of A fibB8pfic ntefface of computer 8?%‘15-?3?5 Fame P52 a se]%%of
2.0 channel extel i UsTRESdE MY RS Bl HREHRAT LI SB U e T2 38Y ST08 (FR-B A e P52
corresponding DVt 817¥ /98 Hesgraireirauibie thefipisrdadie fredo ety golverasipifier;
a set of control ahel lpflotedtimhtcitenitl vrsidkrmaickhthe 200nshiad he teexsabrabio i tearesiand
the audio frequecatjepovekanplifiemeosl Kol igy@émyicroprocessor and a pair of left and right
channel speakers, wherein: the 2.0 channel external sound card, the IC chip of the audio
frequency poweftSnifiifiid, 1ek coitelr dAtepidrastions cvetila ertionerd BrdcaLiordn d i dted
Surface Mount Desalke fetupdoyithasgpiddadompaiaeiseityr tedatho sead T prebeicat fsyonly
CMQOS, circuit, ceqnibpednoitiniedsrsiafedintednCire Wit Blogh Pi@Bhorbbnreuibt w ve RGBT
through wires ariekbprtregiarisietheoRCGBa beia tih platebe ipasiiicad doinaidedheneft chRnAgh the
speaker or the spigakRF svRROKISIRR1 B8 signalightuvisicthinalicatasittieswarkirguersyditian of
the external sougd gard.angd the sYﬁEl&B@i&Q@ER@J]@QMiQ%r‘BQ&% faRioned AL RS Ranrhef

the left ch I h : P h 3
e T
er tmnr P

N maiches the
or connected to a compu oug ug o?efﬁreefnterface's extension cable or to the USB/or

1EEE1394 interigeq @ladeP R QM gameRadithe pangl alihedighuahanpelepealketis.algo
mounted with an ARAI0 TRGUENGY; RPWEESP KRG A0 JAi i eURNCY, API6 AP BRRGISACTt

and right Channeclogggl%f)ggsogpcfo%rc@vg gia%hcf'glgarg nv%lhs uengaﬁgesrteemfal to or less than ¢7 inch, the

specified cone-shaped diaphragm is required to have a central hole with the diameter of not
more than ¢26 ~ ¢33 mm, which thereby constitutes a band pass bass speaker having one
single-point coaxial sound production, and multi magnetic gaps and multi coils speaker and
counter electromotive force obtained in its reciprocating motion offset each other due to the
phase angle of 180 degree;

the 2.1 channel external sound card has at least one set of 2.1 channel DAC decoders of
simplex 16 ~ 48 Bit, wherein the signal of the left and right channels is connected to the IC
chip of the left and right channels audio power amplifier via the DAC, while another route of
analog signal of subwoofer channel is connected to the subwoofer audio power amplifier via
the electrical crossover with band-pass width of 20 Hz up to 250 Hz;



the left and right channel speakers have at least one multi magnetic gaps and multi coils built
in speaker featured with resistor loads or similar resistor loads; the specified speaker can be
only equipped with a cone- shaped or concave diapHragm with the caliber equal to or less than

07 inch; the specified one sh j; is,required cen aI hole wML
diameter of not mglre ; 0l elg[ﬁ% (ﬂ%re ytlgér?sl? S ?u ?rgower RS of

speaker having thd h?] rtﬁ%“théméf‘%%‘?ﬁeﬂ@da&|B?Weaﬁdpﬁ]%ﬁf’m§@ﬁg %fn?f Mt
coils speaker anfotibiertbrevirunebtivadisdevntamrifish tspraisfobatng Mrérﬁwgéﬁeach
other due to the piwtise HSBlensfla®0ctidgrBe; whetie chanviet sxddviaal tbo e cthelangic avteast
one set of sterecabpijiiat tof Atralefl\atdongertdnnbACihef sissplex difd -tUB Witsodfve BWIC andethe
IC chip of the exigipasauwwl gavdrdByanionfeaBBENSYARAWRE Ml e h¢e-conrol and
protection circuits, the microprocessor above are powered by 5 V power supply from the
computer USB irtbeiaee aethideclsctiipfofraionesver smpbfieyled g dnghigshamenage powered
electrolytic capaditar W ipawalipalytirerplacesroies &5iB anfrolaeey anp whgdinkedP AfealinG: dfd-hie
IC chip of the extamsalssoshtilaargaib enatggliadiggwRBey RRWaR ki ik e she piied dser
limit of the rated waskindntaltpae Jonikeausioneveraamplifies sanDanbit? of MdREaniam:
that of DAC so aaaﬁn@a@ke%p%u&eew%pqyacihsdt{apa@mlw!ﬂpga%g'k@aﬁaﬁat&g@fa&w&gumo
amplifier and DAC basma{ do Q! Owey\{g 2 0{131&:@‘&%9 t\évoralj( gu}/eo%l %&M\{ el

2

the speaker out utalar e na 05| ficiently |a e width
specified rated WBIRIRY VoK tﬂ%ss %‘61186’& f aaalg e N, e e

rated contlnuousl‘l.‘fff\ﬂ/g'inlﬁf’ﬁ aﬁﬁdéﬁﬁmélvi%ltwedﬂ?wetﬂﬁgﬂ%@S@‘féh%{rﬂ‘@“d?gi?agerﬂmﬁﬁédla
sound system Wﬂfﬂﬁ”@nﬂé{lﬁig‘lﬁ]ﬁﬁéﬁiwwﬁﬂd&ﬂmﬁﬁal|ty and powered by the USB interface or
the IEEE 1394 i er ce, .ha for A multimed; und s with tal audl
interfaces mcludqet's at fea{’s? z lETSC"'gbln é? ale g’r %ngggpg%ﬁ pte r*i-’a¥sé%wc°‘é&e°?g 21e™ of
interface or optlcfgfei’ﬂ’féﬁa%ﬁnf)‘fggdwfﬁﬁﬁg BT RBRT g e ¥8o; D08 & &ﬁ&ﬁ%&? Bg?fg?nal
sound cards confleeasep BWFFérlB‘SB"S‘F IEEE 1394 interface with IC chips of matched D type or

T ype 2.4 channgl gudip Roye %legﬁng & AT AGRPIRBIEC G, (js RHE iR 1C
chips o € mict ggces%%' ]I’% t(%]e 3 e ratgétecglll% Eggnout ut er 0 %V and right
amplifier, as weI as a pair o an r| Ranfiel Speakers Si WOQ er whefein’ the

2.1 channel exte“r]?"f‘gflgldﬁFi‘&:”@a‘Pc:"rt'rff%S f{‘f"&ﬁ &F %g’aﬁ?&d’?ﬁﬂﬁfé %Tﬂl%?ntﬁ?d’fégc‘m}%“wﬂ’t’%l
circuits, the micréfprtesiarafig Pereti"BIEr Sratittdratelsseimo 8 kit dhssmduhtbenes
the PCB board; thgt® @BltithediaBEPusighisittighitlindiedngystne tope raddn- biathéte atdrpryssedipg
card and the voltmesBntrbd teREdS o inkFachahndlean tionpdwer amplifier are mounted on a
panel of the subwoofer, where a socket matching the USB/or IEEE 1934interfaces is
mounted:; thé-inferatiesia EBMe e B iEHRl ardepiraeiiney dRidss 2Videfe Mtid SPan
interface extensiigrieabns IHRES Yringrésewocatidib stk rsHatreopapish Bfafsdett cmpHegHr
channel speakef®)-ROMIzane BShneeted 40 thé subwebfarevial twordudit cabies:-tdbymake B, 1
channel sound syBrEBV4thetekeand KMghighdnnehehdve @t Jen st endantiel thmiagoetcagaiseand
multi coils built insReaker fRatkiaddHR eSS RnIRAGSRESINIELEPSISIOE laassle.se cifiert
speaker can be Only-£OHRRRANINA CORE:SRAREHO L CROGEVE HARIHAD Wi dhe 6aliRaT.

equal to or less thaﬁ 4>7 nehy ‘%hgfeslpeﬁlfled cone-shaped diaphragm is required to have a
central hole with'the diameter of not'more than 4>26 - 4)33 mm, which thereby constitutes full
frequency bandigpepker ihawing byersinglenpeind doakipl Seunaqoosductienpring, mellidragretic
gaps and multiegilsiSpeaker acthGadpis-alactirmetiva fores ebtﬁiegdtha MBI RIRGALNGre
motion offset egh ather dUs e heaaseangiBo LR HROtRSIE swaale 0ps.o0E MUl
magnetic gaps and m Jtlncé)vaubug (tmlgts eavllﬁgs eaf edn\é\ﬁpe(ri%%gtoarnle glmll rre |stor
load; the specnsledlspea er can be o W :f or concave ragm
with the caliber¥GGar i BrEEs ?H%{ﬁaiﬁ%‘iﬁ’&ﬂmfﬁ‘é éé%‘?’é‘d é%}?% léjﬁébfgafa?asp%w%wd ©
required to hav@BPEERABFRIRONigTmed thaiadhe Pye RbehierslteriTiansys cobls thefm [vpRitio
thereby constitistkor thapapass sadoweakenthlitdnppdies sisrgieiysbinybichriakgensaigd to the
production, andubwitifenagnistit-gapsiardbiault wditsaspeakdr canchdcumnidsyeieairomotive force

the 4 ~ 7 satellite speakers have at least one multi magnetic gaps and multi coils built in
speaker featured with resistor loads or similar resistor load respectively, the specified speaker



25 when the computer is a PC other than Apple's, the DAC and the audio power amplifiers of
the left and right channels are powered by 5 V power supply from one USB interface of the
PC, while the subwoofer audio power amplifier is p&vered by 5 V power supply from another

USB interface of thbe Pq when the mputer |s Mac the the au gl%é) mugflfler of
eqtlh]éped Wi one-§ oncav. EI with 1 er e
the left and rlght “Chan Crossover an e Suswooter 3 ower am |er

powered by the'€5 B PR 8 RPN %@@héagliss\fﬁ%ddmwmgaié%mf
audio power anfSifieFeiFtR Tehupie fighPehadhidinare Bishv st hsossitpedal Eapisnrrbinda
computer USB intekeabeviegit cashdlheodn Ol wiadCrehigipmwadandi b itktidiggra el omdigy
storage electrolydils eggpkaitadicopacakibabthe plices dtliesedtitctpoigronpug pintoobilset each
external sound @asdlgibe aieditnRowge ampditiesref: the left and right channels respectively, the

specified lower limit of the rated working voltage for the audio power amplifier can be 1.1-2.7
V lower than théltcot- DAG- 561886 itk lstverdtarb bk thisarhprdest Wotiking voRkaged digitaldio
power amplifieraariosBliaCdgabisdllyfdompeielicecd thie lebeeridinhit ofthleofatedieTlingavoltage
when the describetsgtalkas nukhad 3l ahgeidyeamic TawanakDasiin pdwdrsuificinily taegnc,
width; the IC chipif theashigweiar atsiswrenetamplifictAnprda allelr.comacisde a«set of
filtering and e“%ﬁﬁlﬁépwﬁe@ﬁ%&lm%s%%@W%erﬁéLpgQchl]dQQf%’%{:’: 19h18gs.at the places

closest to power input pins; the specified rated working voltage of the audio power amplifier is
equal to or less tihard.DE B128MdmoelRGeBrdISduit esspecifiedkatbg toriiisiionterfackput BRSO

each left and righiteifiranat is equmhifeDalaRSHWR Amf i X% AR thevspasiied:atadolling
continuous OUtp‘dBdPQM%Etﬁfg%iR\MPQFQC%QJ%PﬂWﬁ{pﬁm@JH}%ﬁmbﬁlﬂﬂtﬂfﬂ)@&%r&h Adber
. 8 20 R i P o B &Htmegmgﬁwayﬁwawaﬂid;}'&n?pbmﬁe%s't'\f'tyué’{&@dpm
ulimedia Sourtl YL b o i ehen e e e iRl e
IEEE1394 interf& 38F88?xf8|p8§’6fé%‘t%?¥‘éfc‘gg‘?6 FiER Thiat LS 8t s a8t Tl e
game P52, a set?B#ia Power anplisien i) %fﬂf’éfﬂgl%ﬁﬂﬁﬁ thaprdhp Haryet BTkt seterel plprdinog
oot sdlalimsed A A kel ptimd A
the matched pro teirduntsnor o o Bf sgomidiithe

channel external sound card and the audio power amplifier, as well as 4 - 7 satellite speakers

and a subwoofe! 5l SR ofhieravy e, Ak PaRES AP ST RS TRl FPBIHE 1 s
power amplifier, ‘iﬁ@ﬁ&?té‘&ﬂ?boégﬁﬁ&gtﬁﬁﬁﬁ’ﬁéf%@%H’f’ré‘ﬁ?%’é@éﬁ?%ﬁ@?@lfalt@@sm@9&00 UE
integrated CMO$ direafithe alesandosetbty opvitranPCBiisoard, the PCB, LED signal light

indicating the opﬁratlgn of th externalhsound E:ard andr%/ u]E1e co trol deV|c should E
mounted on a pafel OF eSS B S BTN A RIS G thev T fgé’gﬁs SFHESHEE the

USBlor IEEE 1358 HeHEeE BB fittid COfBRSTATGr BRI BRRT PURPES tRiintug

of an interface eXtehgienreableonsiaredisrhrs iy diddbk eniitprecpenh dts Bflese thifodel 4 nphshe|lite

speakers respectiveficdwhictinmeddapleataditoethesubwosfe cuigahelt withgbelibaoabies tomt

make a 4.1 - 7.1nchariaelEwun Iy st@myhidb thereby constitutes a band pass bass speaker having one
single-point coaxial sound production, and multi magnetic gaps and multi coils speaker and
counter electromotive force obtained in its reciprocating motion offset each other due to the
phase angle of 180 degree;

the specified rated continuous output power of 4 ~ 7 channels audio power amplifier is <1 W,
and the specified rated continuous output power of heavy bass audio power amplifier is <4
W or 8 W, thus, a 4.1 ~ 7.1 channel digital multimedia sound system with ulira-high
sensitivity and hi-fi quality and powered by independent AC/DC power supply, has been
formed.

4. The multimedia sound system with digital audio interface according to claim 3, wherein all
the elements and devices except for band pass subwoofer that mounted in the subwoofer can
be segregated from the subwoofer and form an independent power amplifier; there are
necessary indicating and regulating device, audio input interface and audio output jacks
mounted on the independent power amplifier panel, both panels of the 4 ~ 7 satellite speakers



can be only equipped with a cone-shaped or concave diaphragm with the caliber equal to or
less than 4)7 inch, the specified cone-shaped diaphragm is required to have a central hole
with the diameter of not more than 4)26 - 033 mm, ¥hich thereby constitutes full frequency

band speaker hav(tlng4 7S ?gl 0|nt é:gva ial S erg{d Loducudon a{(tdSmLéI r?a%nﬁtlc"%alps and
multi coils speaker anqs COlNter Blectiomonive Tores obtaine s Fec

moti
each other due 1Bt/ FRTBLRPRNE GTRSG BegrblietiE W - ;}"Li cfﬁfﬁlﬁéﬁ &?ef}n]gfs)ound
has at least onec8atngf digjtal W‘ﬂtmﬁﬂdﬁtﬁt’ﬁnalog decoder DAC of S|mplex 16 - 48 Blt
wherein the sianlof 106, 4474 shanpel I caBnesed (e Maghed G Ship DG k1 7.
channel audio power a fler via, 'f'ﬁ' 8 é wlﬁF 0g.sl r\i fee ch annel.is
connected to thé’rﬁ’eg 88 pseifls mai‘r%"ﬁ ifi 5?%81%1 % CRIEY rsfgo it BAE S as
width of 20 Hz BTo386 ALt ets, fhe e?PEaESFFa}Hﬁé‘P&%Eté?ﬂé‘P‘é‘Eﬁﬁ?&F"cQPéefs“t?HW%‘?éaaW‘ hEOSE
interface or 1EBP%8¢rwenfartacathetle npretad ey audler pliverramisitie papds v idueiBpower
amplifier, controikiegy amohpdoteetingpenauit ofdS R hipantmibrdprio ceasetiare dmd @plerigeiatlyin
powered by ACiBickpewdresikaply baithiad teavseibuppefenkiepAGnanswe eiipplakihednaith
audio power amglifiefseha Aot Sl R ARLNEHEY HIoraES, SRR S FoRRRI QiR

parallel at the pl@ﬁﬁﬁlg'9&%&%&%&@&%&@4@etga&mwlatmsosgstsmél(ﬁ%gp arghdhe
4 - 7 channel al.idlolp vyer rIIteE res?réc”ﬂ yre t (et both the tranS| t Worki

voltages of audio |er c”DK io not e eea the fower limit I| a}t?cf ?gg
voltage when th%“'g acké%u’tﬁ %‘ti’i}‘rt’é‘?‘ﬁu RSP L S SIEREY Jr S G dif e |c
chip of the heaA"FALY Hﬁﬁ’ﬁfé‘\‘i\/é?@tﬁ?ﬂlf@l’"ﬁf&??é Eﬁt‘ﬁtfé?fyf%r?ﬁébﬁslﬁe’éasétt éewarr@&laf
circuit of filtering’aisel emelitestypasre b ainstyireh puensicotropdh romlotisEroiesedstihe
places closest tdipusteercinpiat pitls cinebs wiparediathts ong simpki magpreti ggapdardlnreattiveoils
built in speaker fedtused indiher esisiorloagsrobSinaganiresisign e gy tiavspetidiech pdakearean
be only equippediwititha5R5R1a0 3pRE, Al-CRREAVRIISRIA 30 Wit AEAihaK 80 BRIOHBES

than 4) 10 inch ﬂt\%@ﬁﬂtﬁgﬁ tﬁ@@snsttﬁnedpeeﬁtt@%nﬂs RAWISEHIR DAY BeAAROERLAASML
the diameter of Rot el thagleqége ctﬁl)}?% tﬂé r[%ereb}{tconstltutes a band pass bass
pro
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speaker having one single-point coaxial sou ction, and multi magnetic gaps and multi

coils speaker angdeaunictcaiactiomotive: fospe abiaine thirtitpdeeipgsaiingdnationmifsetieach
other due to the ghase-angie £h180 degtsextiesRAcHAS fated SONKUAE SHREBULTOMELBT 4 -

7 channels audig, pOWeY &HL@H“A?Eﬂéwn%?l?af'aﬁssﬁ%ﬂﬂﬁgufia‘tﬁg s&BQMPHrﬂPﬁaQéJ&%gH&W%&%
heavy bass audig [r)l?\a/e)r %ltal mu tlmedl

m
sound system wit G Sy paar i oSl ophin ' el o USRS BB ML I
power supply, h8EB&Eh formed. 4. The multimedia sound system with digital audio interface
according to claii 3,uhesein Aldhe.ahermentsandi daNiGeSeHGReRiilaLRARE RESHSHRWoaler
that mounted in fag SURYWOOIG. SR Qﬁds«?%d%%atte%%ﬂoé? G WY Qéﬁﬁ?%fa%rb%ré%fa‘? HRR Qach other,

independent poweraiAlier hete ars Decessanndlealing and reouling devies audo,
|nput interface an IO output S mountecfl e in eper%aen power a F nmer ane

both panels of tﬁge A’or?%’éﬁ]etl’fté %fpsggwée}gy the speaker would have two sets of coil c1rcu1ts Wh1ch are
longitudinal symmetry, thus, a full frequency band outer-magnet speaker of dual-magnetic

gaps and dual-coil or a band-pass bass speaker is formed and marked by resistor or similar

load characteristic.

6. The multimedia sound system with digital audio interface according to any one of claims 1, 2
or 3, wherein its specified multi magnetic gaps and multi coils speaker refers to dual-magnetic
gaps and dual-coil one, the speaker has upper and lower polar plates mounted coaxially and
positioned symmetrically, the upper and lower polar plates are two circular panels, a round
sheet magnet or NdFeB magnet which is magnetized and polarization in thickness direction is
clamped between upper polar plate and lower polar plate, and match each other, in terms of
axial height, a ring-shaped magnetic yoke which is mounted coaxially with the above upper
and lower polar plates exceeds the lateral polar plane of the upper and lower polar plates
respectively by 0.5~8 mm, thus forming two groups of magnetic gap circuits characterized by
complete longitudinal symmetry, the internal peripheral face of the ring-shaped magnetic



27 and the subwoofer are respectively mounted with an audio jack, 5 - 8 audio cables connect
the independent power amplifier and the (4+1) - (7+1) speakers into 4.1(+1) 7.1(+1) channel
digital multimedia sound system. 5. The multimedig%ound system with digital audio interface
according to any qne oc{ tcillaiml% 112 or %évvlhferei ittﬁc, S ecifieg t% Iti ma r11eticf 9aps atr.ltdtmulti
coils speaker re?’é’rs‘?.t%lduglyﬁécané’ﬁcpgarﬁs g(ﬁ‘do dugl-ggﬁrd‘lﬁe, eogﬁlé ,3? ﬂgssucﬁblsé}léﬁéwo
lower polar platéS¥HBLREEE BB SHIB sa JAnHe RRsARLARsST PR Rl sdtar
plates are circuldp pasitsd ke singahpeis rsRsts sindr sl Cadg s PN HImEB & wag pretvo
which is magnetizee ahuiagodtiei sameritio g dkivass direvtionlisoidnlsédr e tmerepriagoppacpdlsr
plate and lower pidingkitestiandiitietetilead hottiet ivh iefhscofraxidbovéig liiraaginge shipedbe
magnetic yoke whightsdnomuatas sracdalwivigenthn-anevenitne faad- owey felodiRiaigsat the
exceeds the latetglpolanpiangaf the upper and lower polar plates respectively by 0.5-8 mm,
thus forming two groups of magnetic gap circuits characterized by complete longitudinal
symmetry, the exteenahpeeiplak redfade of theeriagl shapectcmadpretietssolsechorenthae thertieaical
peripheral face afythaduppelk anditbeilowapilar plaley edasiiigte dNhesgaaxial NaeBhaped is
mag netic gaps V\@EBS_@IQH@J@%H%%I bR eﬂga{rﬂéamqt@gge@ees-i@musecm@eemsaﬁeg ﬂ'ﬁh'fx(kééi}e
ring-shaped ma%ﬁﬁt&%%éb&&%&ﬁ%&&% LRI PADEING 296 R IRKESS JQBS%Q,”GF'C
wires; the gap between the two coils ¢an be’left with appropriate space; the winding direction
of the coil and théddirestieniaf ke, cunibatdiomingdhnoingihgkdeptoi dhrshe ke seribed ot
the two coils will geresate inbackn iy e iaee faliothe sameiditeciovqitharsameoe knge
instant; when th%G%?Jé&bﬁ?@%t%—HQP%’A@I"&Q@?@_J@W@&HQ@( Haighels mhaRe R AR uefical
symmetry axis apglihe hisector &6 atongehall.axial hgioht.ef dhe magpet and. NAFeg. magnet

s chosen as the Jotizqhigl iz, ot symelty, (e speaer willhays 8 maghets Gligul maked
by bilateral and up-down sy?ﬁnmelir N terms o gqeom% rical %'ﬁape giva A ne(ilg: prope%?y' the
cross section aréaPTRIhHRER LIS PRAITRATH B SREISER I rpas rad mreed, AR SHIE of

the coils inductalféé chierRititing tension of the two coils can be equal with each other, while

the bisector X-Xrat enaxhadfacaldweitghh efithdiginagndd ondNtlfeBemdas et dsychpsdnldamine2
horizontal axis Qf SyWMRBRIAYHhIRHaRKEEY Qe HAVBIW QDS HQkeOIL GHCIHE M UGIRIR gaps
longitudinal symmetiyelops shiull fiasuenay: kang QuLiMagostSReRkalLAtAuAIA0BSS
gaps and dual-call g ARANCRASS AP SRGAKSLIS TaIMGH and Masked Ry, GsIstoLOLSMar
load characteristic. 6..ThHe de|'[I{’nedla sound .system. with digital audlgam erface according to

. magnefzing and polarizing in the t ss direction, e magnet has the same. polarity on
any one of claims %}1, OrgBa, Wﬁereln S speci |e(f'muﬁ| magnetic gaps an mm?IpCOI syspeaﬁer

refers to dual-migheate Gape BH&;OQT&H]&BF?%%%% %’é‘%‘ﬁ&? _é’F%\Hfél ‘W?%ﬁi&?%?gies
mounted coaxiaMy BhBtprakitesrddhsymenestribuly PeifeolUispariamaaslseis fomarpihtcbres sital
circular panels, elatsundustrdsrmagndror iNtEeB priaggtestarshicidisamagfok theeel aentb olarizedtion
in thickness direktiomoi swlantipeth bebd eenneppéer potaroflateldriboweirgalanhplate gamnd pokéch
each other, in teyaxs of xintdacightady ing-ehaprehmagoeie yekfniMe g aRuned-coaxially
with the above ypper.amd Iovei RRIALPIAIRS Ryeeeds e RickalROlalpaRe:Rf the YRREt and
lower polar plates respegtively, By a:8mm, 4 us, fORNa ME-GroHRS Ol yMAdRGtic gap clrgyits
characterized by complete longiiudinal symnetny he gierma’ peripheraliacs ohthe. o e
ring-shaped maén IC yocke_ and the rqjcaﬂ, erlpﬁera ace o the uppe and he IQwer
polar plates corfeffitits BS Eg}iﬂfﬁﬁerfﬁf’sﬁgﬁ@b THEFREES PapEtisRE QU et &Pl Beual
diameter coaxi%aiISi¥BFH T tatrid the His-sapEaRnal Aet A yap s Cond et be
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force F in the samgdiractian abihe samemotkingnsianti-whendhesrotEah ads AldgLpper
and the lower pgﬂﬁ{eggﬁg% Qsen,as the vertical symmetry axis and the bisector X-X at

one-half axial height of magnet'and NdFeB magnet is chosen as the horizontal axis of

symmetry, the sphakefcwihbaveiashagneialaingui mankes by thilateriahlasychhiprg GWB and the

symmetry in tergs.ebg ROMNAtHCahAP RS ARGHNATACUGIAOPSIYs chosen as the horizontal axis of
symmetry, the speaker will have a magnetic circuit marked by bilateral and up-down

symmetry in terms of geometrical shape and magnetic propeity;



the cross section area, number of turns, coil winding depth, coil resistance, the absolute value
of the coils inductance, and winding tension of two coils can be equal with each other, while
the bisector X-X at one-half axial height of the magﬁet or NdFeB magnet is chosen as the
horizontal axis of Sy etrgfathe uId wo sets of coil cttr%wt "I(?h are

0011 esl co wm t e absolute va ne ctance and
longitudinal symmetry s a ful
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magnetic materiaésas beshesaasivaly-metiied with a round sheet magnet or NdFeB magnet
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fasten them firmhaaictheapeakésis sRPOM the axis position of the three or more than three magnets are
all equipped with central axis holes of equal projected areas, the axis position of the speaker's
support which is made of non-magnetic material also has a central axis hole of the same
projected area or has a matching screw hole, a fastener made of non-magnetic material will
pass through the axis hole or the matching screw hole; a pressure plate made of non-magnetic
material which matches the plate will exert enough static pressure on the plate and the magnet
50 as to fasten them firmly at the speaker’s support.





