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
EEE1394 external sound card and powered by condputer or CD-ROM game. And it pertains to the
electronic acoustic figld plihg.SleliGal SclRArR RATUALRFRLING 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 DBXBTYARNTAISPIEAHTRLA UL KRYADpTYE & pekidisity DI fiirdFetiesi il band
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.
The frequengya@spPRBEarSIRgR el theeorodEyatgRils YQiiz120cKhznaweyelkda, lergechamber of mini
USB sound sygtems %%%é@ﬁe%&@?ﬁ@i%'lﬁklsdigdpa@&e&lﬁpi%\@e}?spé‘al(&i.n"ﬂ?@%iﬁ@r%s?éﬁﬂi@ set of
digital or analag outpubamRhfiGisad &y ar Japdsd Patb-domests %%&%ﬁ‘ég%smﬂ%%ﬁ Qp the whole,

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



It is known that the output voltage of PC USB interface is DC5V5% 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/Im. The rated continuous input power of & 1.25-1.5 inch speaker is roughly 1-3W and the
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Fourthly, in spite of these, the USB sound of PC still has some widely acknowledged advantages. For
instance, 1) the adoption of external sound card can completely get rid of the electromagnetic wave
interference generated by transformer and electric fan inside computer case; 2) in terms of
anti-interference, amplifier efficiency, signal to noisé ratio and dynamic range, codec and coder based
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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
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
IEEE1394 interface.

The second aim of the present invention is to overcome technical prejudice and defects of prior art
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



The fourth aim of the present invention is to conquer the deficiency of prior art and to further improve
and limit the technical features of existing speaker with multi magnetic gaps and multi coils. Also, the
present invention aims at eliminating generator effect and counter electromotive force of the speaker
and providing a series of full frequency band speakérs of ultra high-efficiency and hi-fl quality,
particularly Reeyicigad SuRvealkrM LGN elliciEnak R dispdiandeaies.as il asgesistor load
characterlstln% 3 | ar ﬁresnstor load characteristics. The aims of the present invention are realized as
follows: A mu ia Sound system with digital audio interface, including at least one USB interface or
1EEE1394 ifferfhigd Bihct ihip pretear DL RO I §ayracmsteshriszhie ehes anf st bpiitiertoptic
interface of eomputerge €BROMbgarried RE2 ;nanBetedf2sQuuthayitreh éxterehhsdunghedlidstfor connecting
the USB or Erdrdy1304dgnieriacicancy thataorespandingibi typa@r whistps tonghigobaudiadequency
power amplifigpnagetaf ceqicadandaiiaeHAMCHaUImWNGH ARt thekLishannehexiginal sound
cards and thﬁaattrﬂaqa&s[%@%Qxlmxy%s@g?apMa@rcﬂgrgge@lgm %a'%m%@%?mr and.R Raipqfdeft and right
channel speak&at aa 1%gélgﬁhannle;ls e%[‘(/aldwglo %F d]éEFt;E:ne 41£1té)fand related SMD (surface mount

device) or integrate circuit, LED sigria |catest e working condition of the
external souRBrdareh 248 thahe s EHﬁW&ﬂ“dlé\}FbéOBﬂ‘fFfet@u‘éﬁBCt?BWe?fd?ﬂw|ﬁéra§‘ll1é‘ll fyEhsTounted on
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interface, or capNEEIRd 1o A CRMRHRNLINQUEN A PIYA Lt e Inistiasg 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 frequeMSAPBWEPEFERER AreairniarEateay 4B connects the left and right channel speakers
to form a 2.0Achainelisownaisysteamwilthéigh@ntidiadt@faceharindhextdeaal o UrkBoardfiasat least one
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coaxial cablerntetiade@facpiiCal (FlheRiake @heoPSpuide grafcDeR @M rigambaadrs? , spesietraf 213 channel
external soupdweaxds@onnecipdbyuthey YSRoidkbFABAddivtatpescwilbtheomatechrdehigs of D type or

T type IC ch@ﬁ%}%&&@%@gmg%mlggﬁqda@g&lset of matched protectlve control circuits or
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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



The 2.1 channel external sound card, the IC chip and related SMD (surface mount device) or
integrated CMOS circuits, T FD 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 T FD signal light and volume control device are’mounted in the subwoofer or on its panel, where a
socket matching, the nferfases s oy isd: e MISHRAGRS AE.AARPERIRALR SRHIGhGD-ROM
game PS2 vig (e phic of an Jateriace eilension cable, Fers s also an audig iack on e panels of the
left and right channel speakers. whic are c?onr%ec&eﬁqgo fiie stbwooferiia two audio .ca%les to make a
2.1 channel %%dﬁ?ies%lle%?‘rﬁf’é SRRy B R AN MPIRA S BKE BRYSE 99 channel
DAC decod et RapreRx1d soagdaprodiisioairid e 8inaretdlite 58t ahd gl erikntRerkss ¥hnected to
the IC chip ofothiéciefecirheigistictranhielscdimdio pomeraimgpiifitevidfthiceDNChavhiktadothiessoute of
analog signahefesiib®odtercchannel 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 audiSpoReshiprfareigrenaliase ShdsyriodrrirmharrhisrgowBled 1y % Voer abply from
one USB intéifa@Ebronenpes witller teisutsalosfferngligic: poWepamplifiEhus polwvdeagebyisi®d power
supply from anbthefid)JSBhtprfacevoh teaP@h\Wihenviheaod iputerigyaaMas)vhredDA CetheBudio power
amplifier of the:tet-antcHghteharrals, thevesosaawvar 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 thes BrARerRgRha MBIy B digtlards Birseerpssietesuddfytonn BEompiterawsB
interface, andfeRdRthaBAC anebdGathiplhaneaiacser aftfiteriisgandienangieseo dg& eMderolytic
capacitor in pszadlettaif thé (lacesegiasestdmdheidinpuicpinsiespdiiv ey EERe3Spacifitadelowder limit of the
rated workingwelrgel igigheraudie ppwegpamplifigrsiall dendeladdio Yowwanihaarthat 0fdAC so as to
make sure thaiheipihetransigmiwerking: fvalifaasiRf audiarews amnplibieranddPAtehasically do

not exceed the lowen INitakihe fAedeIong ¥oliags wiedt e AesaiPer sReakaQuinyta large

dynamic Iows uvg(l)g E§r|gnal of sufficiently large width. The IC chip of the subwoofer audio power amplifier
alone paralleﬁy connects to a set of filtering and energy storage electrolytic capacitor of 1,000 - 100,

000 kiF or lesgeat. thenplRgascipaesii awahinrutRSd hueltand ightahannelshrveat least one
multi magnefig.gaps anfb et GolSHAILIN SREAKGEIRANME S FEHFIOLIRAHE B Rl gsistor load.
The Spec'f";féé%ﬁg‘(a%rcé*}%l ok oA Ic‘?lgr?nelvgi}ctﬁaa 8%@955hf‘8eerda%rn?ﬁﬁ? 6, diaperagm, with the
e e
i

caliber equal to sst 7 1nch. The specifi e-s aped dia raeml required t0 have a
mesopore whHEe AL P ML bR A (28 aetieh M by oMt Hee T requoncy

band speakét® RaUhg e Sirgréch st kBatal SETHEFHId RSN Abd R Agh R GEIs And multi
coils speakefoatdteiotintdt-Bigtmsmofive firdke abtaiplet ingascipideRiirmgiofibiicoffséoedch other
due to the phede axllenohtg@rdegretheThé subweofehdnag epalresltvinegnsticogesdna trulti coils
built in speakearfesturedwnithndesistoss loantsos simitaniesisiar dpach; The specified speaker shall be only
equipped with a cone-shaped or concave diaphragm with the caliber equal to or less than (p7 inch.

The specifiedEonkarasber GraprPaat T It dirkasteravech Medepsidnfttrierathetersf not more

than (p26 (p38-nfBilvhibtrdinghe bized nstiieisafud [fzbiopheris)s aerdnspied ke hh dvistgproriéhsilatile-point

coaxial sounchgrtiuctionelAadiimplivenagpéfier gaphabd Muitiicoil® speaker anohdoyimteniedéctromotive

force obtaingghinoiiferesiprecatingmaetianwofisetsencboatheidvedadhamhase anole ofldBdegree.
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



The specified rated working voltage of the audio power amplifier is equal to or less than DC 5.2W or
DC8-15V, the specified rated continuous output power of each left and right channel is equal to or less
than 1 W or 2 W, and the specified rated continuous output power of subwoofer audio power amplifier
is equal to or less than 2 W or 4 W. Thus, 2.1 chanfiel digital multimedia sound system with ultra-high

sensitivity andfi-{l qualily, i HOMSTRL: B4 BRi ol ERE A3 LIBHAGES: AR ReRD orned The

multimedia soul %syv%iiteamevwlhndl ga easunlodlnst%ra en%egultnglud?sf: eAtd'e%%coﬁ‘(?wuﬁ 1mtiarf ce,or
1EEE1394 inter aée or c?oaxleﬁ cable In enpacepor optical In erfla%e o¥ncomputer or CD-ROM game P52,
a set of 4.1 SRR RECSYEPhal sound cards connected by the USB or IEEE1394 interface or with

the matchedghips Qf R AR AWM eSa6 1064 hipfirk Chiaiielanaic.anwer amelifigrarnda set of the
matched profee(ivg Sontrol SIEUIS.OL G Gl T NRITICTRIAGESSOLPLINE s FhANNE! external
sound card and the g{y 10 power a?npln‘?gr, as well as 4 - 7 satellite speakers nd a subwoofer. The
above 4.1 - 721'ehahnél 8xternal sound card, IC chip and related SMD or integrated CMOS circuits,

indicating thah L ER signghlighhier e creration.ohihe.exiRial.soundsand.and theiyepme: control
device for 4.4 - £ GRATARLAULIARRURRAMRIGST 1316 MRUPICE QN Q&E%FQ@S&&HMS&B' TFD

signal light avrqulvolumeltl:ore\(tirglr%gl\l/éges.og pnewn&gu gecgﬂge}heeu% (\)/voolfer ron ifs pa [, where a

Id
1t cone-sha, Ve dia T S
socket matchlnga_the intertaces is mounted. The interfaces are connected 1o com(?ouier or CD-ROM

game PS2 VIR D LRI G AR ThikAaE e & rce! dABR S FHBRRORSEAALME “P T4 Shifte'l95hels of the
above 4 - 7 $¥eIfd spetider@PespuctivBRERNHIEPs dHeet dHH estatrtsYt HIsLIsRGAkTe MY EM2 - 7 audio
cables to makegla-mint Paxighanmd| modwrtiay stem niile Magneti, Rahamdeheltenial ssothed vard has at
least one seta@hé&rcledtrdnshanfietdigitahanalogragsocdein DA of Stisepéesh bher4BeBit fiwipbagin the signal
of the 4.1-7.1nghaingd ikgennected to the matched IC chip in the 4.1 - 7.1 channel audio power
amplifier via the DAC, while the analog signal of subwoofer channel is connected to the heavy bass
audio powerTamphier{aahes e artticaiesisstve pidithtBarrdlsguds writakef otwed ypthaB0™HZ; The 4.1
- 7.1 channébedternahisouerdsoatohis Povspraticd it dd SBllihtenfhcaiopkl BN 894nntkrfacer The 4 - 7
channel audioroawetiphipliieritbass alido peuienh amnpifieiacontiathnglangdetite cling wizpett or 1C chip
of microprocgagararadnepnendenie RANEHSstoY hGID GprwebsHRnboRUkiNdw sybvapfer. The
DAC and. 'C&BH%StQJr_E'B? éoﬁs?itﬁéég'ﬂllﬁ’q}’é/&feﬁé’?HJHAQV%Q&%?&%& %@'%ﬁgﬁ&p%ﬂl@ Ensrayssingage
electrolytic capaciion mhparalle! aiheplages.cpsgst NELIRULRNS OIS MAke sure that both
the transientp\élo.rklg yoltages o?aguglo oﬁ)#er a |ger Aan DhAC asice?l y fci not exceed the lower
limit of the rated Wor fﬁgre\(i%{%(ﬁ‘gn\%ﬁlé)ﬁot e Sih s S R PRI G R Gy HARIC S8 audio signal of
sufficiently lapge pidifa Fhed G &hinalihehgawy bass pudio powesamgliieralane parallply connects
to a set discharge cifpult pRIN AAC BRETINSIOMRIS.BIRCHQIMIG CARACHN ATilr00R.,:PQ. 000 LJ.F
or less at th%@'ﬁ%?%ﬂé’%%ﬁé 10 Rowey PpUL RS, 1he ¢ rateﬁfé"&?&ﬂt%ép&l%?rso@vé‘r" i %‘&dvev%‘§fe9”e mult
magnetic gaps and multi coﬂs bwﬁ in speaker féatured With resistor loads or slmﬂar resistor load
respectively “1HR RPEEiHBA SR kaPLnANHE DI eqllighdd\withus cond ERsl b B BBHESIR diaphragm
with the calis@dgusfovahisbe high emitdh tAe petinby suheryrsp &y BraphPagrtitrédifired to have
a mesopore Withatlte biahserdpofedot more than ¢26 ¢33 mm, which thereby constitutes full frequency
band speakelrhhavigign4 - 7 single-point, oaxiail sound g)roducti?n A&d multi m@gﬁeticrgdag)grand multi

|

coils speaker aenraucou%dt%rs BlRCHSIHBNE fié%% ob gihnédf?ﬁﬁ%smrce%qﬁsr:octal |?1Séorrﬁeo on Sifgétedch other

due to the pﬁ%la%ﬂg1%t%@i%®t a%z@('ié]ecable interface or optical interface of computer or CD-ROM game
PS2, a set of 4.1 ~ 7.1 channel external sound cards connected by the USB or IEEE1394 interface

or with the matched chips of D type or T type for the 4.1 ~ 7.1 channel audio power amplifier, and
a set of the matched protective control circuits or IC chip of the microprocessor for the 4.1 ~ 7.1
channel external sound card and the audio power amplifier, as well as 4 ~ 7 satellite speakers and

a subwoofer.

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, LED signal light and volume 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



The subwoofer has one multi magnetic gaps and multi coils built in speaker 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 equal to or Iess than ¢ 10 inch. The specified cone-shaped

diaphragm is required to have a mesopore with the’diameter of not more than c26 ¢33 mm, which

thereby congiiutgs full.{IeAUSHEY. a'BQ\’JedALSP‘?%K@fh"ﬂeaéﬂ&%e?{‘Fes%&gll%l?f’%&loﬁx'%Iﬁl%&{”@tB fduction. And

multi magnetic ga and i Iti S er a ynter efectromoti e force obtained in its
reC|procat|ng %\9 .%f{o fise }gagc (flh Cogcﬁset%n ﬁqfu %asg aﬁg fe'a (%gree The specified rated

continuous Pyl PoeEHhAkr &k EhanidelR @Md'@a?@ﬁ’ll«%ml@t&ﬁ is <1WY canfdhashesifisd rated
continuous %&Hér@wsﬂfrmgé%ba&sﬁv%Q&Wﬁé@%ﬁ?'&iﬂ%@ 4 Wk W e dbRefedetde 7-1
channel digital | uclltlﬂgegla SO q system,with ul uItr |9[¥er%pns angd hisfi quality t?il,lnd ?awered by

mdependentA E% rsu has been fo or m ?tlme I3 soun sy stefm wit iggltal audio
interface, alltA& efémen s)oa?{d %\ﬂecelss SRRESE0 and hea Woo?eP(fWart AU A 1R the subwoofer

can be segré&étﬂé‘d‘lf?&ﬁ‘ﬂlfé %‘b\lﬂ?ﬁgﬂ’ﬁ%ﬂ‘fﬂiﬁﬁﬁ%‘éﬁﬁﬁaé‘b@&%t power amplifier; there are necessary

independent ooy *&ﬁ%ﬁq&%ﬁ@ e I woorer
e respect.ﬁ“ﬂfywmoﬁ‘ A o S me R 0SS Bl Pl ey e R B g e
amplifier and IR @ Ch’(Pif’u-fl‘}l (E’é‘?fgfsofrﬁﬁ @T@Eﬂjle’?t?(lﬂ‘i‘)’eéﬁ%%élcé?g%ﬁwﬁﬁﬁﬁI?Pé‘GPéugdﬁnd system.
For multimedia $6¥A sryfﬂsri? itAndiffitahiae afdhinferfacedipeepacimeliizio i raagretficdiysieand multi
coils speakerxbfeeyotonat-Aragpistic gapsterns udleithomécThosperikbeinasuy ppe mamdeiower polar
plates mountechdeaxialiyamghphsitiosiest sykimetkitadhy.of helispperancblgivempdiacatesllare circular
panels with genisataxis elevramndsheehtiaghehgrdidize Rinagoekwhich issnagoapzed and

polarization iy thickngss.direstiondsclampad iRetvaan. 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 aboVeedfpexresidionerpblar piditesrexcespdithellatepalafdiarcptapesob theuppbarand lower
polar plates cesjectitiatyify0d-Smmsttihags feingitwapgrtnas 0H00agnEio@eayr circeisicharacterized
by completeJnpgitusinalosysnenatsy: pikie external 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 gapsevith’eqiglitelinpaktesrhaPyve Egtiandinmieernoaxiabeeild mhtlFbb inskiteddnkter the
ring-shaped fimagaetidtigapstor hewdois sl besinnadeal yoapiadingyomeeoptwibelhyersof sméignetic wires;
the gap betwasr:thptwioseailsshabhbe-dedt vatbaapprpprigievapase cinesnigeing dineatidmafthe coil and
the direction;gfithe. cperent loyuina thiaughbe calphal Belrestiled:sqthatthahue: 6pils: Wil

generate e'%BG%’HBHV&éO“Ea%fd{ﬁlt%ﬁﬂ%%r%ﬁ&&h%ﬂ&&m&%%?ﬁ%ﬁﬁ‘@ Jnsiaptyuhen the central
axis of the UEEE ar and the lo F?}fglar(ﬁlates |€ﬁos§]n as the.vertical etr axis nd théa bisector
0

X-X at one- ha >Pa1In|t"| Oaﬁ%a a lrl]cet A me netlct %I%ShOSEIt]méSI t%e%oprlzoentg? axis of

symmetry, tt‘f8“§ﬁf’é51?é‘ir?mﬂtﬁ8\§%“§ Pﬂ?%fé‘ﬁ&ﬂ% 1651F&ﬁ‘r‘f?’fﬁ?ﬂ%&’%@f’ﬁ?ﬁ?éPSP%{h‘Hhﬁde%{ﬁnhgypﬁﬁsﬁetry in
terms of geo’“}’f‘%frﬂfélsgﬁé%féeand magnetic property. The cross section area, number of turns, coil

winding dep wongtﬁncgneth% bsolntégec vgluencaftu . GOMS ﬂqgtsan& g Wi F etSJeSnOsmn of the

two coils sha}?E (3 wit ]?1 v@fﬁe Hjei\: ect or tonee}ﬁ% axial height of the
lml es1st ec ied. s a CO

magnet or Nd

osen as SHiSBAEST Sl B Y nwer%m't’#’ s spea SPWSUR have two
sets of coil c?fi?ﬁﬁ%e\ﬁﬁ%ﬁaé‘?b%théh‘hﬁ?ﬁﬁ? ‘iﬂ’fﬁ%@tﬂ? lefsﬁl.’.i]sa“a@fdﬁ Sty ﬁg‘? SereriREgnet speaker
of dual-magHEReragp s dpryeRialodsi O MFapIpELs Hasigiseakeniy fmfﬁélwan%ma%wy resistor or
similar load ethantadterisyicoritutas fih ddiqusoyndusy steakewithvdigitak sidio-inierfewealatsapdcified multi
magnetic gapsdantomuliiCailstisprakeic referado sulil-tnagneticegaps anaidusdecoihone. fole speaker
has upper aggdmaehpelRtiplatammasiyecrcoaxial rRPaupasitiopad syanetioallyrethe upper and
lower polar plates are two circular panels. A round sheet magnet or NdFeB magnet which is
magnetized &rrisprsified stiesheimtthickneysut irevtion 4s-clahapeads bediweenauppelifolarplBteethd lower
polar plate, andpaated eadrotienuotepm sofeaxidicheidhts andingatapadlifiagnetcwoke Which is
mounted coaxially: with-the akowve! upper ankieuerspolaspiates exceeds thedaiaraypatanplane of the
upper and loyekpalanplaies sesRepINRIY RY /DR sty fatmingriwe@roups of magnetic gap
circuits characterized by complete longitudinal symmetry. The internal peripheral face of the
ring-shaped ragnkticyiokevanhdysirenveitticedipéripherabiace df theclgppes and dhectowerepdiar plates
constitute twenebpasalutngshapachmagreiiaigaps weitheeguaediameiend oo weuedwhafeter coaxial
coils shall bedhsexteddpiitheping-shaped; magnelis-gapsy Thesails.shalkbrinadsiby winging one or

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



9 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 fower polar plates is chosen as the vertical

symmetry axig andthe Q'SG’FEQ&ﬂ%@%ﬁé RUE Jﬁﬁ'fh%ﬁlﬂl\b‘o%‘ﬂp'ér%fmﬁe%ﬂ%l?’ﬂ%ll}l%':‘%ﬁ’tﬂﬁgaﬂ%'S chosen

as the honzontlgl Pamg %f ;s,(ymb etrg/ﬁne ? tﬁgea& en\g/e Il a&gr% r]rrln Er}mreatrllg| an it mag e b Iateral and
up-down syrhme al SHape and mag n% ic proper ross ction area,

number of tufis? (1,8+I1?N|r7d]|ﬁ+gl)(fgﬁlfﬂelélﬁftflég}@fgﬂ%a fﬂ@lgﬁ’é%elﬁ‘te value of the coils mductance and
winding tensﬁ@PrRJlMQ&QQéuﬁﬁ‘@UsQ%%ﬂ%aé ith ﬁ%ﬂ“n%'?ﬁ&Aﬁ@%ﬂﬁ@dt%lﬁ'%gﬂfﬁgﬁ%@ﬁ&ﬂe -half axial

height of the magne tscgrel\lk FeB m ggllfc,né: 05 en as thg:ipoflczoqponea.>1<l}1 of sé%m etry, the speaker
would have two set Pc0| cwcwts w |c a e lltju mme 3 u ,a u q rband

inner-magnet ¥5eRkaT B LA Eg ey Xla RS 1éiluael oreta{1 d asuéJ eésaéls eaké&r' s formed and
marked by r@%ﬁ@fcﬁr%?%‘iﬁlﬁﬂ’tal‘ﬁﬁdx’lfhéﬁﬁé'f‘fgﬁé(’]l‘?o‘?m&nﬁﬁmﬁﬁﬁeg%}?ﬁﬂf&?ﬁéﬁﬁ%ﬁhlﬁi@ﬁtal audio
interface, thépgottizeterpd entaizapendn st coirsEpaariempsfere tecthyererRalgheities gt egid three
coils one, amlbophsidesd ohtthegihoubar. platenm atieel hathetiagraterdhsheadlibgdespachively mounted
V\rlli'thka rour&qmeﬁmﬁzg;mﬂp @ﬁdﬂdﬁ&&g&a@ﬁa’caﬁmiehgspmgmsigb&gmﬁzm%;ﬁmg;ma}@nwiin tlhe
thickness dirgetipper b€ 10WagpehhRath e SREEePORI Y - Fhiharside elasaie theuplatemsiicdlar plates
made of magsy?&?cm@f&mlc%%h% %%&E@%ﬁ?%ﬁﬂ?%ﬁﬁ&ﬂﬁ ﬁ?éﬁkiﬁﬁ%&fpﬁéﬁaﬁaﬁ%ﬂhéhus a pair

of repulsion magﬂetl mgrgé g’khe three circula p ates ma ?Ege coaX|aJ¥hQ?vV§e;[ pglasra F|or01ected
area and can r%atct | 6 55? ?nh ) two coamat Pgdr ma nets. n e xial
height, a rin§°SHAPE WEattL 08 |cﬁrla PouRtEy gcl)axﬁﬂa WIRTSHE celtraf aX|s '8 ﬁ1e circular

d
plate exceeﬁ%ﬂéﬂ%@g%b‘rg%c‘ﬁfgﬁ@d?%@?a‘féga‘ihéﬁ%fa?gﬁfé‘fégaé’ép&?l\%&? Bt Be 8path, Bhus forming

two groups OYiPEgrRGcof ARCcitetit cragarte mves: e ctim pretec yittidisall syttt THE internal
peripheral fageroptihe sprgeshiapedhdragdietitiyoké dadthenve thicalipetipherahdaceroft thewdngcular plate
constitute threewaakdablirpxshaped-magpetatgaps withileqlubdciameiRerdhtgeedgicalidiameter coaxial

coils with the sang-cresaraectignal ataa asthe magnetic wire shall be inserted into the ring-shaped
magnetic gaps. The coils shall be made by winding one or two layers of magnetic wires; the gap
between theWhaeheoitstshalibef [éft withr appropliaw ppacelathdsehvdingdirectitabitheessl and the
direction of théscurrérttigwindgtirough-thl coill Shalthd fhrosaribeshd dNtivaB thegtlreecboits will generate
electromotivedoxsedndn ikie samenditectionRithewshmenankingtinsiamt. Mirensheienirah@xis of the

circular plate,jsichasenAsihe MericabsymmelrynaxisandtheRisepton 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 bilateralseradiopaawnsymeidtrysinced msdofzgipinetncabshape e dombigneticpfoperty. The
coil resistan@e, this aadueincingndepiiinh exahsobited/ alve@fsthimicod rguictamcecanthwinding tension
shall be equahi\V/iremiteadisestarKeat kg apeHhalf dxiahhrightriie santial Rlateiachesen as the

horizontal am&e&&xm%f e RRrAakEE has:yowals 9f.colkeiauits M”ESP grejengitugingl symmetry.
Thus, a full ffon%L{ecﬂ and mnelrh agpu%t tsgeaker of three ma ne tlc -.9aps

symmetry quency band outér-ma of %ual -magnetic gaps
and dual-coil or a band-pass bass speaker is formed and marked by resistor or similar load

characteristic.

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



and three coils or a band-pass bass speaker is formed and marked by resistor or similar load
characteristic. For the multimedia sound system with digital audio interface, the axis position of the
three plates of the inner-magnet speaker with three magnetic gaps and three coils, and the axis
position of the two magnets are all equipped with céntral axis holes of equal projected areas. The axis

position of the Speaker §zURROT VKGR 'Qa{i“r%%e@rf &%Qv@%&ﬂ SGIMAEH %ﬁﬁ?&@;ﬁ& Lenual axis hole
ofthe same projecied sres, of o & marcli screw e, A fastencr ade of hon-gyetc material
will pass throligh the axis hole of the matching screw hole 8 pressu adé of non-magnetic
material Wh|Bﬁ’srﬂ&’[%%%tmbﬂﬁﬁaféo\ﬁﬂ’ll%ygﬁgéﬂgﬁtﬁﬁlgfgﬂ@?ﬂ‘éesgﬁ?‘é %h“tﬁ‘@ iRt e ignet so as
to fasten thettrilikiagtga8peaker's support. For the multimedia sound system with digital audio
interface, the,multi magnetic gap%and ggglltcll ﬁellﬁ) S If SJe%rlsétc the on e with. four or n10re than four
magnetic ga San§ %o%s an Fﬁ? the %II’CH % te of m%gneﬁtlc material shail be < separately
mounted withs FBGAY SHeS rma e dP3s Arishat WHRs fedS8E AgnetiZing &hd'polarizing in
the thlcknesgoﬂ’if%‘afﬁbﬁml'ﬂ’e Pﬁ%{ﬁﬁ@% ﬁt&ssﬂﬁ’éké’aﬁﬁ‘g BiadtPeHie %T&étdlﬁgéegobﬂa@lﬁ‘l%’{?é ABfrcular plates
made of magﬂéﬂ@#ﬁé@@?ﬁ%lﬁaﬁlbe%ﬁ?@ﬁ@@é’éﬁ&?ﬁ?@ﬁ/@ﬁf{ﬁ@ RiteeEl sides of the magnet; thus three

X1S an

or more thanngree E)alrs of rep U|SI net are formed, The fo r Qr more thabn flo rcular plates
058 sectign are num S, COl w1n(éln§ade th CO'}] {ﬁSIStaHCC t}% solute Vall[ eh
mounted coaX|aﬁy ave same ro ec area a afc rojécted plane of the three or

more than tHPéé%BaR?aﬁg?%%&ﬁ‘?eV&‘maaﬁeé‘e%r?’iéwgoaf SR RSt Vﬁ%ﬁ&%ﬂ ed aghtic yoke
which is motftipesixiay Witthathalcanalahsizhs of the BretfarpRtEcRimasieddy thesqaterdhpolar plane
of the lateralheifevriat plateatesprotivalyiisy DBkemyouthun formingawoisets! ofirvagnekichgars circuits
characterizethigychmipigtenongitbcinakgyimetryy Gdne internakpeariphéralfatelohipetingyshaped
magnetic yokeiwbithds vraupiad gesvalyspétketne repidlsian magoeetnndsihervaricalpesgheral face of
the circular Q%C@@ggytute four or more than four coaxial ring-shaped magnetic gaps with equal
diameter. Folyr or moT n four eqSuaI dlaﬁncfter co%mal C #Is wijth the same Cross- segtlonal area as
the magnetic Wirs S tI]Im%e anssoelﬂe ints the' t-asﬁ‘ lodnter ghetic ga § m‘ﬁ{lemﬁ)ﬁpo aﬂNeen the coils
shall be left it ﬁ’ﬁﬂ?ﬂﬂ?fﬁfét%&&‘én‘ﬁ%%rﬁﬂﬁd‘ﬂ’lFE{?ﬁéﬁlléPﬂ’?eaBS%‘a‘h&CEﬁse"H IFECHSAIBIAE current
flowing througiieiet BeinsHamperjsteselibe desesthe YHeospitd With geirerd it elemasisiciiiiGite F in the
same directiongatthdisamespbikimggnsiant Mtheelaivengential thikisos thecirouErptatadshehosen as the
vertical symnetamaxidainddiedisRatiose{eXhatpiine dalflaxialheigt af theneentiakplatdds @hosen as
the horizontahuxisofepriinetyinhsheake bk havadhiee arpmosetharishrag.magnetisegircuits

marked by bﬂﬁé%‘é@&%h‘l&%&%@ ﬁé@ﬁ}{mtl’:}éa‘ﬂaﬁﬁf rnaaft&ea;ﬁ E%?Jc%aﬂ&%é MAYRERLE property.
Viewed in the Iateggl irect RO, of the dlaﬁpr%%m if. the coll ?1 609 Ilves clqlckV\gse the coil

ane o two' Co ted magnets. erms a I1 éIS

609B and 6(5)95 muslf vo antlcloc VI ersa. I he c A shall be
connected iTEBNAS Ytk T Sty el end ¥ %%H*ée SAFEDIE anal bo
connected |H3éfé?}é§’]\?sﬂﬂ{aﬂ%%ﬂeenlﬁt§@ %‘Fﬂlf’é %@@%ﬂmﬂ%%ﬂ %r?ﬂm?‘dlblﬁ fiREmLs BOFEYNKall be
connected irPsBRESSigAN TS S fRRREFBah BYGOIDI ¢ IPrie dirnd syDngtihd koitenoDr&ivaiitle leaded
upward alonfdhefctit sisgppotdamdzbeicamhectat tr series! vpithpheral feed df tieec8094 bils thus
forming a paivefisignatdn puixier migalspfthegraisduge vithhe ernosasseati dnalcasgalofimagnet wire, the
winding numbggidh@iwingdinghaentb, dos kesistaner A% Wl kg ibe inducianos ofthe £oil6@9A and
509D and the, o} FO9RANK 60363 smllcpmgmmmwwa Snd 6o LE09AHLEA9B! = 1609DI
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the central mhagnet s osen as th e orizonta aXJS o] s et ea er two sets of coil
e coil and .the direction o curgent 11 sh e rescn ed o that

circuits which are longitudinal sy mmer us, alfllﬁl re enc pand'inn ne speaker of four or

more than fdﬁ?ﬁf&&ﬁgﬂegﬁaﬁgeaﬂ‘é?t&‘ﬂgtw aoﬁéﬁd“ﬁﬁ%éaﬁﬁgér%@a%ﬁﬁﬁﬁﬁé AR tidhked by
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of non-magrisfiBFhiste PRt HEErsticattPaltixis hole of the same projected area or has a matching

screw hole. A fastener made, of nqn m ‘gﬁngtl mate ia will Blassftprough the, axis hole o o the matching
agp

ount

€ CO1l resistal ce the coil wi SO ute A% ucta Cce,

screw hole; alpress I‘?t? te m nLaterl f% mat E eep atleP\(wI]Inéxert enough
ente 1set0 ne- the central plate is
static pressure on €' magnet so as {0 taste ltarmelf e speakefs stpport.
Description Bk(p%gle horlzontal axis of symmetry the speaker has two sets of c011 c1rcu1ts which are

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



Block diagram of the 2.0 channel multimedia sound system with digital audio interface; 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 audid®interface; Longitudinal diagram of the embodiment

of dual-magneic.aars, and qual:aqih QUIRK TRAANES SRERAKE T ORaUginat diggram g e grbodiment of

dual-magnetltﬁ gaps. and dual-coil inner-magnet speaker; Longitudinal diagram of the embodiment of
characteristic. - . . h .
three-magnetic gaps and three-coil inner-magnet speaker; Longitudinal diagram of the embodiment of

four-magnetic gapsnamchialdscailliRrmMag kel sPake hehematic diggiasm &f iRagretiaeap and
magnetic "nnglflef %ﬁ&-gf%ﬁ@gﬂ@a@e?“%%ﬂ%quggﬁ&ﬂ@ﬁpgfagﬁlQ{r&rr:'oﬂs, and the axis position of the
two 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 so

as to fasten them firmly at the speaker’s support.

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 polarizing in the thickness direction. The
magnet has the same polarity on the side close to the plate; circular plates made of magnetic
material shall be mounted separately on the lateral sides of the magnet; thus three or more than
three pairs of repulsion magnet are formed. The four or more than four circular plates mounted
coaxially have the same projected area and can match the projected plane of the three or more than
three coaxially mounted magnets. In terms of axial height, a ring-shaped magnetic yoke which is
mounted coaxially with the central axis of the circular plate will exceed the lateral polar plane of
the lateral circular plate respectively by 0.5~8mm, thus forming two sets of magnetic gap circuits
characterized by complete longitudinal symmetry. The internal peripheral face of the ring-shaped
magnetic yoke which is mounted coaxially with the repulsion magnet and the vertical peripheral
face of the circular plate constitute four or more than four coaxial ring-shaped magnetic gaps with
equal diameter. Four or more than four equal diameter coaxial coils with the same cross-sectional
area as the magnetic wire shall be inserted into the ring-shaped magnetic gaps. The gap between
the coils shall be left with appropriate space; the winding direction of the coil and the direction of
the current flowing through the coil shall be prescribed so that the coils will generate

electromotive force F in the same direction at the same working 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 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 the diaphragm, if the coil 609A and 609C revolves clockwise,
the coil 609B and 609D must 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,



Schematic diagram of magnetic gap and magnetic line of force distribution of lateral polar plate of the
present invention; Working principle diagram of EMF offset in symmetric magnetic circuit and
symmetric colil circuit; Wiring diagram of coil circuit principle of dual-magnetic gaps and dual-coll
speaker; Wiring diagram (1) of coil circuit principle df three-magnetic gap and three-coil speaker; 12
Fig 14:Wiring diagsam i L.CRiesi SUBBENSIRIG Ol INGS [MRAAnelc 98P ANd HVRs fRiLRRGaKer: Fig 15:
Wiring diagrar of el Cicul pringipls . foll Iiagnelc.aap, and Tgut ol SR akeli it A¢ mbodiment
diagram of 2. cﬁannel} mu imedra sound system, _ o

the speaker will have two sets of coil circuits which are longitudinal symmetry. Thus, a full

frequency band inner-magnet speaker of four or more than four magnetic gaps and coils or a

band-pass bass speaker is formed and marked by resistor or similar load characteristic.

For the multimedia sound system with digital audio interface, the axis position of the four or more
than four plates of the inner-magnet speaker with four magnetic gaps and four coils, and 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 so as to fasten them firmly at the speaker’s support.

Description of Figures

Fig.1: Block diagram of the 2.0 channel multimedia sound system with digital audio interface;
Fig.2: Block diagram of the 2.1 channel multimedia sound system with digital audio interface;

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

audio power amplifier;
Fig.4: Block diagram of the 5.1 channel multimedia sound system with digital audio interface;

Fig.5: Longitudinal diagram of the embodiment of dual-magnetic gaps and dual-coil

outer-magnet speaker;

Fig.6: Longitudinal diagram of the embodiment of dual-magnetic gaps and dual-coil
inner-magnet speaker;

Fig.7: Longitudinal diagram of the embodiment of three-magnetic gaps and three-coil

inner-magnet speaker;

Fig.8: Longitudinal diagram of the embodiment of four-magnetic gaps and four-coil
inner-magnet speaker;

Fig.9: Schematic diagram of magnetic gap and magnetic line of force distribution of lateral

polar plate of prior art;

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;



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-coll
inner-magnet speaker; Fig.20: Working principle di¥gram of audio current and EMF of prior art's single

magnetic gap, and single, 6o}l sRsaker; Fiaat Warknaarecipe.diagram,of audia eurent gnd EMF of

speaker with multi ma%g% ic gaps and colls in symmetric magnetic circuit and symmetric coil
e

. . S cr, . . . .
circuit. Corresponden etween main elements and reference numbers in the present invention from

Fig.6 to Fig. . f519. 18sianddkigekdPalat dan rkif- 00 i amawerkny 11604 Esampemwark ring-shaped
platform--1013-6013;

Fig.16:  Embodiment diagram of 2.0 channel multimedia sound system;
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.



Framework installation screw hole-1061-6061;Framework flange -1011-6011; Framework flange or
sleeve-1012-6012;Polar plate---103-603; 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---1991-699T; Non-magneticconvex circular platform ofconvex
circular platfarm of the support---181-681;the support---1118-6118;support-11180-61180; Vertical
locating face of support's ring-shaped thin wall-1820-6820;

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.



Adhesive---1811-6811; Dust cap---105-605; Penetration pore---182-682; 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 sch&te, illustration will be given as follows in
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of the 2.1 chagnelmutiimediaSPUadYSIEm Wit digighaudin parass ek lg PrEsEsL inygntion.

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



Element 1-5 are the same as Element 1-5 in Fig.l.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-ROWI game PS2 which provide alone DC 5V power for
the heavy bass @icie.pausy ARIIEk AT 2.0 IDiEITage. SRR inadepieduis mArimum
continuous !glpuggqgvler of speaker inright and I_eft channel in Fig.2 is about < x1W, and the maximum
continuous mﬁ)@t power of heavy bass speaker is about <1x2W. If a USB 3.0 interface standard is
adopted, themaxivewasaRAHIURHSHIRUARAMEL T2 01 sevnict chaRnah Budiimadia audiamsyatem in Fig.1
is about <2x2\V AgitRe,ManitaUMCARIRYOYSIINRILRQUET.OLRRAW: BASSIBPERKSFIR aRgHE <Lx4W.
Fig.3 shows the injearated blaek diagkam of the analod o digital garverter (ADG) and he digital audio
power ampli? r. A(lﬂ1 10 al.glt%tfi gc .erz AC) 2 and a gr .o? t e orplal%}/aﬁ)e audio power amplifier 3
are integrated Wil the Same" erip™ ot SXampricc &]é)é? f@%‘ﬁlp 8F e BIeCHBNIES, Inc.
integrates DAYE ARYPAURGBOWE! SRR b PR TiRAt- el Avm R ¢ dapgadiasiiddry circuits,
such as: coreésisohdidgheryshal eseilthisiuei(Ecitpyer|tiiahealepreeefislsmshoH Erauit préfection into
the same chipd@alFighk ghvbwsithel blodk diaghdianlopthiebeit dhdhned MGRimvediagoundosysiem with
digital audio ddeifaceraf e phesaniprentaapE Emenind j2@mndrBeatepthersameaasalament 1,2 and 3
shown in FigshislpeaenitidQ&are fvie satellitesnaakarsyiak arenfeonL ofeRi@emiontiant, left
surround and gt $1TOUAM SRRAKE! ?%&H%@e%d%ﬁlg&mq'ME@%@&%%\QQ“ and its band width is

selected and configured according to demands between 20Hz and 250Hz. Element 10 is D type or T
type heavy basscailidianpolw@oahplifiersiapeiisaanalogaputplitvouéit is9%¢omne tied withbh@avy bass
speaker 9. Elemantylsnis anviddepe ndemt-AkDGpawansupplyiorhatieiy-aahhich pipvide essential
DC power foéxélhﬁé?ﬁe&ﬂﬁ%ﬁfd%ﬂgﬁﬁm&%g%ﬁ@@N%%Zas ll%c%%@@iﬁkﬂ;@dﬁ&%xﬁ lg,gram shown
in Fig.4, the present invention. may.Ase;Re arRlicable fot 447 -4 shanpsLdigital multimedia sound
system only |f aperoprate, umbel of SAGE shegkarsk adanied Fldsa shows, e Jongiudina
diagram of the embodiment of dl&aﬁr-mag,netlc daps an duafcoil outer-magnet speaker of the present
invention. THIid"Q 6485 AT HBPB R Sdie é%alédow%ﬁeafsﬁ*@b%ﬁ%ﬁ%ﬁo&ﬁ%.7 patent
application WHRIPISptitForRA At thaigleHtor! EfiBepint S aBld mdlgHetiy) SKamey é8axialy mounted
together withzappserf peslarepiatac203pd and dowertigolarcpiare 2038 dsveeddH= B8l diiBabove lateral
face of the uppérapglampiatexanbhioweypokariglaterang formentwovgitasips té rmmgneticfgapheircuit
characterizegtbyigmplate iangiudinaisyannretypeExterngl patiphesad face ebihesv@shaped magnetic

yoke 213 ang.icaliperipheral [Rseiak cantiabaxisale 10f BRIBAPSTARIAY Blalk.203A and lower

polar plate 203B consist of two coaxial ring-shaped magnetic gap 210A and 210B with same diameter.
Within such RerindigHapedistrmgnbtiv gapattnd abaxialcoils X0 aehd02B3BAVth sdnfrecdidmeter are
inserted; thecaikis W id with ©hiehars e dayansmofm aginpticr aifnedr ppondiagdntangatsare set
between twa.£Qils 200ARMELQ9B;, windingrdirestiomatime cails-anthenrisnt ciresligmetrynning
through coil are rRgUIRIed: ERALING IWeHLRIlS ARRA:RREI0B ORI AfHEE #leriomativadorce F in the

same dII’eCtI‘())vléllf gstlgoeurﬁgmﬁzcvt\{gr&llgg% If(l)%ea gg‘tained 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.



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 frontthe top to the bottom in the geometrical and
magnetic PeFRHmAGE aSARGLLIS ORI Hal MBGNRHE WA C1gsRsacanRlACA-Uber of coll
turn, coil wmdmg de tei?g%% sflelteanrgeen seoll%te value of coil inductance, and winding tension of two
coils 209A and 28% equa 0 gach other: bisector X-X axis of axial height, 1/2 of NdFeB magnet,

is taken as hﬂ{éZN’&F@d; Mgmejbmm Sb@S&Q&lﬁ@H&%@é@&ﬁavglﬁwmmﬁélpﬁ&fsﬁpﬂﬁwwﬁs
CharaCte”ZeE’oQVsl&’éégJFléq'H@J@M’E&ﬁ%}h QHE Hﬁ%ﬁ%ﬁbﬁxﬁ%?ﬁé@ﬁﬁ)?@%ﬁﬁ@%%ﬁ% force
obtained durltp&remgf?catng%a ﬁ%ﬁg&lg" ), GOLES ‘i’f two Qvlo sma netsgwnané 98f rthe embodlment of

the present |r1ve7nt on oO et each other vset 180 e ree 1ase an ea er ese(t:Srlbed by the
embodiment 1$4 MG ifhagh e ic §aps and mu |CO|Fss REIL {?1 re5|s #d'OF similar one

and with hlgﬁngethﬁﬂ\ﬁif’%ﬂﬁaﬂﬁ@?‘&fﬂ%@ al‘i’f’g3§3§16’(ﬁ/§‘l5ﬂg?fﬁﬁm%%kﬂ?é“g%r‘ﬁe&}ﬁﬁe”%B%&Wﬁent of
dual-magnetiegapsarrdengartbitn ki Reepraker ot thecpresdhttimagntionluppérigetar plate
103A and lopssipotaoptate WOBBtaresingsoictilar, flatesnsvaxialjemdurtediof wkicmthitknéss are
equal, projecieshateasra@agial nanttdal piecamaiBinagaat po2dmatabed withli-iglakampedebetween
element 1034 aindb A03BindA ARRGAMELIBRY AL platiarm Ll Sonhighcisveaiapadanitia iRsthgaaxis part of
support 181 fP&@i@'EuQIfaﬁJwﬂﬁ@fﬁh l:‘?&é L%@@M'%Q 1J¥1Am%‘ﬂﬂ9 5%&19' 1183l ¥eitical andigygeral circular

face, its dlame{er rqar;lcgteata 10S V‘e/hqf qlerqent an deaces otAéIQrQ Fﬁ& ed g{{loove 31 is
ai
0

equipped with bh outs a?te?j; p me tl enetr%%ig)I t;rgéerlsa ut@gt re provided

with at the bSH3H roove e oIfn erlle ntaf% 5 ahrifg i wal o support 181
which is eunﬁﬁ’éﬁlﬁﬂ{ﬁ g HW%W%?@WQﬁG%B&Qfﬁ%%éPﬁ@&I B%‘?é“%@?ﬁé%%q neat
horizontal logatinl favéh 816 disadcvettivattia Hipzaping fAde teomd mdlsseauibped Withan certain
axial height efenag-8haped thih efakof seuppoitdBlitlAdkesive istebatedpimd diizdoval mstalfation face
11180 of eletrerhil1lBianstnkrigneitc deradhainisl Stdekntogethes1anddiledwithanagresio polarization
such as elempptid@3Mi03Q2ppnd 3KI3IB e RWoarithR face and thsiallatienrard lpeativadsguaranteed to
be at the W'&Q@Hm@(ﬁ'@ﬁﬁ%ﬂfeél&ﬁoaoﬁﬁeﬁ(@ﬂha%"éﬁdé aﬁ%‘léi’ﬁ@@&’deﬂr‘&os!ﬂ@@ﬁg nagnelypke 113 is

mounted on coaﬁi part of net|c c(%e and b un and fixed qn axis part of sypport Jf81 Meanwhile,
€S cC CO € wouln € or T 1C 1re xam see

two top and nen em 3 Ve, %‘F? %yer I magg at 1 r face of
o 0P ond Lo Cet%%“afﬂa?gé]/l‘f A e e e o & Pl face of

consist of twd %‘B‘&i&%\F‘ﬁﬁfa"Eﬁﬁﬁ‘@ﬂ‘fEﬂ ﬁiﬁﬁcgﬁ‘hbé“c? Pf?é?g"h et &‘aJp%“i i@A"éﬁ‘BTﬁ@B”O% AoPPhrt of
element 113¢i$! erRoE dgadniviii P clicenarcases inoreict thecrbXEmf sionastitdtanie ead cathdexternal wall
of element 1df3lsnipoudity dhddixetdsieddhesiseaand:flandd CO1 tlanthe3pdomlef irameicdlhe coil frame
107 of the ringmhapedmeynetie oay a@ndhiiyofoialiafA @mtnh09Bhykpelkareinodnteby ©Aae or two
layer of magsetienwiiesave insgrieghinta kingshanedisnagnalicraar«barSamMpIR, SRERiARN diaphragm
106 direction,,ojh P4 sat @@%%J@WW@@%&%@&%%&%&Q& LPAR iscountey ipckwise
winding dlregth[g g/lqe \éesrgg,ac)e Igggo utg F%tﬂrqre Elte'[IC wire crosts&)gckonal are pumgers of coil

turn, coil win col eSIOFﬁt e &Jte v€ ueo 00| p uc'%ance and ;)ftenflon of coll
109A and 1 dre equa’i“fo eac o]h i COI n§ec‘f8 X axis's Cfinaa heic V? 172°of €lement 102

is taken as HBTEGRESI CyiRmratPaRis. eﬂ}%t@Fﬁﬁﬁ?éff?ﬁaﬂfﬂ%‘ﬂé)fzﬁ%h‘i‘frénGotlo‘ﬂl eaftRikifg central axis
of element 1GSATO23AMINEOTB a ol erticatesirmenelgmanis tHat e ¥nntricarHone ot down as
well as on theqighanghieftinthegeometrivel andsmmagriatid petfonnanbet dsipectnifdenisedéstic wave
141, coil skelgtarichOigpdiaphragmvtokaswealkasdangling edgad AQiant fravteadidl haighbeund and
fixed togetheseRaferois Fiest0 «f disianes: belwash iaterahside ofelement 1a3Aan@103Rand two end
face of ebm&i@ﬁr@n@o‘ﬁ alyewiieheds ﬁQQP{é%IQ SR SURIHRMPS 2 "ﬁ@egéleibc 9RP.3Y IHRgtrical
magnetic cirqys At {Rkesselgt 24815001142 ARl NGIG! far slsmentdORARNA 103,28

| S

symmetry a>8 e ma%netl ne of force 199 agnetic gap Is as shown In Flg 10 T us
inductance as.svc\/rl F gounter electromotlve force obtained during reciprocating type motion course of

two coils 209A.an 2B fonihesmiedisentolithaRigssit nvenionieifses each-gthes dye to 180
degree phasg, ang|e; JEQ%&R&%K@E%@QEQ bbﬁ&b%n%ﬂmgéfgse&&'lsaéJ&%ﬁk‘éﬁ@@&%‘i&ﬁ%ﬁ% and multi

coils speaker featL(lireld with reastgzlog{) or s‘%ml (?oru(r)sge) nregv‘gto 1ls ﬂ]?lﬂwt d%&l gl Al %Jallty Fig.12
m of dua d

rec
shows caoll CII‘CUIIIIWI’I rmc‘fbf) magnel S an COll Sp eak er
embodlment of the present 1nvent10n offset each other due 0 80 degree phase angle The 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 L109A1 and
L109BI when audio current passes through the coil 109A and 109B, but phase angle is 180 degrees ,
thus enabling.IngHEIRNGE I SYMIMGHICALGRIGIEGHIEL aPs a&%{éfnt@oﬁ? &&t%ﬁé%&%%@ﬂ%and
speaker is feature 0 dth I’eSJIStOF load or ﬁﬁ Iar rﬁs'ﬁ"senm an OH &Si t\é out-magnet speaker of the

Stor Or S1 ar resistor loa . .
embodiment of tﬂe presen iRvention in can &'carrie acc to this. 16 Fig.7 shows

longitudinal giagrarn@fthenembadi naagtaqt We&mﬁg&ﬁﬁﬁgrﬂ&ﬂ and-tharueoddpnat- magost speaker of

the present igyention.d isNaReB.magnet3Q74,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 botimdfamdhie efternal facglobMmagred30R4y anid BO2Brdelataniy lofltwoltmagneipdd and S
pole) is as shawa iis ki@ pathnee galanlaiesAecp@vIdedivithhessameopiriesiathasga@hd match
with two magrgiseRRAihickResser oheieBen3030anH 365/ At @arakilthe ickRass qf element
303B is largg ?J‘%HQJL&PE?@%HEQ %Elﬁa‘t@@ ﬁH?KJ‘EﬁﬁeOJneﬂS{E‘%QEsi”S}%ﬁ? ﬁﬁ%%‘%éhﬁl %%9&?4‘0 line of

force passmgrthro%tgh it out ca$sm aturation ettglgge(%onsiar c]atg gb%lé of re |SI n t%B magnet and

1 ame ofarity at one sid 0, po ar
magnetic core c?oama mountg a. THe ay netic core IS put'on concave C|rcul IB orm ce 31180 of
aluminum aliy g?ﬁp%&ﬁ g%?ﬁﬁ???@&a?@&%fﬁabmrm§|%tWP£Eftrg'3ﬁté‘é %aé‘gs% HBck
guarantees & RRaAENE WBfe inherAh g sha pEa Mattfetiyisike BiE @%Jﬁf‘eﬁ?@bﬁ%@l@%%ls part of
element 31180n{eathwiileahsidop alsthad iz @rtivfacesivineleineeye 198 Prave tivydsinmeiHe
value(0-8mmapsetaterial pokig.plamehoi gldnnient 3031 ahce308a]yimiennal flankrofiété mehtidl3 and
vertical flanksghelesrent 8Q2A .30 3Biandidg03 N aensisi Gt thie e wesXial magneticoar 3l A, 310B and
310C with same diamsier-ARREICHRRGBIALE BObreisnPalRRliBNELHXEHAR thentapnapyefelement
313, and botly pf, themark RIOVIAGH v 'ﬁﬁd“aenﬁ measiRl %PEOQL%‘% Ithl%a! &‘J PRI QL0I8 ﬁge”t 313is

embedded |nto the horizonta| locatin [ um aJloy support
381 as well as lBoudr'l'd"aihcf fix ﬁe& tﬁC%‘n ee(r] "Rt Hattf)élc(i\ﬁgarem@v:l r% ave onatgr%r?gan ree coils

309A, 309B M4 S8 ?%%ea&&émﬁ’t&rt?‘?é HHgLrgpey Rk ?809%15’ G?H%%@%rﬂfe"é“&&?é are wound
by one or twBPlaRrsr R @ttt F‘H’r@ﬁeﬁﬁﬁﬁé@ééﬁfﬁ%f’ Ta8HPaeTA Berdiretion, coil 309A and
309C is set a5 C!r?t%%’l' \{\(/lnptllp‘gn |reh:t| og)lé%?? algdc\% nter.c rﬁ'< kfvwlsef a/ltllrlndin 9I{€Ctl0n (vice
versa). The talf ? ent é; ement nnes cted in series,
tail end YB of’& Téstr?en?%ﬁﬁﬁl nd'hedd end % érvﬁlén @r%frt%rcto‘ﬁsn%)é &df |?1t°sner|es and tail end
YC of elemetﬁ’tlétfélﬁ?é"lléﬁydﬁot}%‘ﬁ‘i’caéﬂﬁnéﬁﬁ‘b @tém%ﬁtléﬁé??d%%ggﬁﬁﬁ A54F SOsEI thput
terminal of thE&seakdiewith head end XA of element 309C. It is regulated that cross-sectional area of
electromagn§t|c \ttvg)rrg t%n%l%n%wgftgn ion of coil 309 309 Bd 3919 egual to e cg other;

0 14 ra two.C IS A an lcera Sl are TOV1
number of coll turn - coil win Ing deg ol resistance, absoluevatlue 3ft nceo element

309 Ais eq OB s B e P Hen. R SRR Y g ﬁﬁtﬂ%ﬁ?@ﬁ'ﬂﬁ Cﬁ‘ﬂfll

absolute valfi®obfigsheiniiibeanes o @@WS@QB’F%@EG&YIEB UHER&IRF Fsﬁutﬁﬁétgd?rééﬁl% m . coil
winding deptind sdirkesistaindmgalirsolivte Vedueret: dail imduttapicdaaieneii/8agithendBDEE Othus
consisting otbwodapsefisymineteidal Mdgne thBoafcwil aPiByndretiioal Boilo€iccliibihat sake central
axis of repulsianctygiEimagretasverticak symeoetncat axisl andisecton asismhd/ oahawalheight of
element 303RyiRefgd tQ1the R8I RLIMBEHQMEIUp 13A@N 138 0fi WA BRdok4Rafesnyitipg.diagram of

circuit principlg, fgr s'fgf'i‘ﬂ NEHE t%H}ﬁﬁLt* 1§ aRdjbies &%‘%&ﬁ%ﬁﬁf o relevarbpateptdacuments,of WO
99/31931 patent fa ] he mvento for %HS WhIC are not de §cr|de again hereby).

Then elastic Wave 34 i{ coﬁps&efn%% Y ‘7“8.ap raegr]r% tlHgtngclln‘g’g”g ge ust cap 305 and frame
301 are bouAFANE HAg b GBI uSEHSE, M ERgHE S e S eBun @&@%ﬁ@%r@@ obtained
during reciprSEAtiHg WS PHofbARGURYE TPHHIEG el 30uiRs JooBrgiicaoyitsifsritheBMBSiment of
the present iprentidntotisst Wsaclviother el €6 180 dedrekejghtst mamyks. 6PRB spbealeantadl 7agkscribed by
the embodimentigraainants. itag neticgap srandumeilteicoilenspieakker¢hhtindé dtuiredravitnoresigtor load or
similar resistgpdoagdianswithvhigh senrsitivieandhtflagealitgo Higrd phewa iongiitdipal.diagram of the
embodimentfifqHisMRagaicaaR &nd fRrr-aaihnorrmaanst RReAKER of e BreseNsaygRLion

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



The frame is a frame 601 made of aluminum alloy with two circular axis hole at least equipped with at
its axis part. The circular platform face of 2 elastic wave 641 is provided with at different axial height of
frame 601.The NdFeB magnet 602A and 602B which are filled with magnetic in axial direction are
bound separately on the plane on both sides of pol4r plate 603B, the magnets are provided with the

same S polafity gf,00eSif.lose.10. ROIALRIaIG, $R2 B ARd RA1ALRIAIE.E Ot A-ABH0R R3¢ pound
separately on externfll ep.olaédglanes of netic 6(%% and 602B. The NdFeB mé;\gpnt 02C is

two ma 2A NdF
bound on thgaéey(lltteaﬁ?alfs?alé 0 lﬁ)rgf:él} %’f(ﬁgefaggéﬁr Elt(a)npolglf'ef),talt g%r&?tglfss B%ﬁglar%‘ﬁ" he external side of
element 60288 ¥ R0 N OLeHRY U aB6 e R S hR S BHTE SIS b & i e L RS B5C7 or their
polarity). 4 pOrsPitatdsiaXfaNFIoIPhERERY Sreviasininplecaiiayiofeensly sfen@ddiiatch with 3
NdFeB magpeits itnaonssinttopthiembgrsticogirouitnaidamagdetiovedrer Rafay taahel drvrbesdienent of the
present invepilarpfar eahientsisifcimasia support 681 made 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 WhiE 8PS ﬁ%ﬁf&@fﬁ%@é ,P&HEHH%WQ I?Hifléea@&a@@‘gi @%Wﬁ%é?qﬁﬁﬁﬁe@?&rcircuit of
magnetic gapPtbriisiingest extariappslit plaesorssdia Plake 80SA ArrereoscDlasd Wirdhd faces of
ring-shaped whatynetydkerifdien riidig4al fiaTkoattheyrihgishapedAnagriety okeveik8t anpkdewtical flank of
the four polamplaiesecenrsisihafifeubceaxitbditgeskapanieanagnetic gaps with same diameter, thus coil
skeleton 607 and four coils coaxially mounted are inserted, and the coils are made by winding one or
two layers of irdgheticsiiraatedipefiheitmasaatis sapd st Brgprialng, hiercofissndiansh desedD at the
lateral side axdaprdaiddaeithrclockwise winding direction and counter clockwise winding direction, and
the coils 609FB %nd 609C in trﬂe mti.ddle mustfbe correspo dingl%/ B'gmtziéj‘ed vgitg. coutnt rb%gc wise
winding directfon'aia"lackwisE Windiy directigh, Vice Versa: Taifén efemen and head
end XB of cONearies ara Eat e daA sEHAs S TR PRI B N6 66 Beamarheat] dirkE6F coil 609 C
are connect®#iriseYies ¥an dawhy © 6 €oiks09sDhant IRéiaPetidkbof eslieorpafeceditected in
series, and teliltenpoMDpbic @il 609 Brisdedngphageticadynetlgnig doi skefetonttd7ianmadandls of a pair of
signal input tacminalrog. iens pagkeic Wiih e o ésde XApeincoib d Aetltisiiegiglabiest thaigrass-sectional
area of magpglicepr@nturyasraicalltyren 6oihwinding depthxgoiresistancenabsohuie:alye of coil
inductance, andwindingeansien-ohd RlsAARAANGLARRSARBANGIFORG. Aie faualig gach other,

thus consistla,%lloft 0 groups of ssytm_gglglthﬁglc ()clpiloglgguit rom ﬁ%? gpfbotm{n that takes bi§ector X-X axis

. €n apdio aSSe 1CEC .0 crmanc magnctusm
of 1/2 of axial hel Hto 602 orjzonial an etrica aX|s.pI' e mtiuct ?ce and counter

m
ag| et ap h %P/m
. at]{ e 8[) ;}1’)1{1 ot dm art of Z-/. axis 18 different in sEn ution form a]]a(it dens1t8 thus different
electromotive force"obtained duiring reciprocating type motion course of tour coils offset’ each other due

to 180 degreéd* PR dhgrsesrhaspredretial LriRPRIRHERCH4psZ Mt sk e rdridgiRg speaker
that is featurd@é sitANESRsEBrINS A Orismmfarerasidielr load as well as with high sensitivity and hi-fl quality.
Fig.L3 shows,ijpediaataml o galleiroyt principle of tree magnetio gap, and hyseccoll spesker,
Fig.14 shows Wirin i"égram?%‘éo Cail circuit p%lnupl%pof1 reegmagneﬁc gap an ree-col speaker,
and Fig. 15 SHEREHNHE Ui ARSI principle of four-magnetic gap 18 and four-coil speaker.
Refer to corrgspanglinafiguies anddnaituctionof G0N0 (4 S.pateni-apnlicatigh.dgcument for

related instrction,of Qperation principles jwhia afe,not described again herby, UndouRjedly. according
to the conte?t é %edn?n ?he emeb%dpment of the present lnven%ion, it)s \ﬁe%g G%E)éf_o common

eSsCrl
. orce 0? TR ent magnetism always repres tsyffxmetr cal status on both, sides axis
technicians to impliement multi magnetic gaps and multl CoIllS Inner-magnet speaker or apbove

fo_u_r-magnet?é“b%e&rfﬁ_gﬂﬁ\?& BB DY (Va8 6f fcreasing polar plate and number of magnet. As for
wiring diagram of Cifeyit RINGIRAIE, [of fReAKEE AL ALaveVpWRMRAANGHS QAR and aBove feurgoils, the

simplest way IS to %aral el all.call %(%t er be\ﬂ two pieces of copper coils set vertically, which is as

to
described in CNB43708 C“}rf)uéttg%ttﬁﬁye 2 inventor. At this time equivalent impedance and counter
electromotiveiforca wilthegomewnealigble ifjgd showswehenasicdiagtamohmagnreticsgap and
magnetic IIanQEé%Q%&ﬁE@@Mt@QVQI lﬁltﬁ@é)omatfnglg@ gf &rjﬁra%g'of the speaker and the counter
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



Fig.9 is actually a schematic diagram of amplification for one node of the embodiment in Fig.6 of the

present invention. Element 103A is a outboard polar plate of the speaker of which level bisector of 1/2
axial height is Z-Z axis. As shown in Fig.9, at this time outboard polar face 103A of the polar plate and
end face of ring-shaped magnet yoke 113 are flat, #hich is equal to H=0 shown in Fig.6.The magnetic

line 1991 of {gtee Al REIa %S‘BM%QQ%@SJPM 'Brgs %‘P%}Bes‘ﬂe%%%etﬂg Qﬁ%&ﬁﬁ’éﬁ%ﬂﬁeap%@{{“e”'c status

O el L SR IR E Lo Trerie e ie Magnelic.gan, Dipector of 1/2
axial height oF the Coll } en 7 enau frent | asses he coil 109A,

magnetic lin&8ffBrRadk %rm%tﬁéﬂ%ﬁﬁaarr‘ét&ﬁ’ﬁé’e ﬂtlet}t%ﬁ&é?ﬁaquo‘tt i 8f tfeipﬁ%fgrrgl different in
distribution fERPPAMITeRsEs PIstratdifertet: clectitshsiisctinted hapiomiieeledthddsPiand bottom
of Z-Z axis oheditX 09 ateformindhtherwtdr aivdiportissifcdistostidmohtHe spabikdeneRighd® shows
schematic diagianf BOrhagretio gapland meagnetiolinendf ferce distribution of outboard pole plate of the
present invention. At this time H>0, H value is closely related with caliber of speaker, geometric
dimensionind OPFEgReRa MRy Hﬁ@ﬁ‘@ﬁ&‘eﬁe‘rﬁﬁf lsHaRe Y CEche sge%)rrr?%???‘ﬁf‘g‘hiédt‘ﬁ%}f“i‘ﬁag netic line
1991 of forcéiegrperarekingagreris miaieayrsife prasennsy T iela Seariy oferstiRsied of Z-Z axis,
and defect ohpgiofaghshoismgte g, sPeikgort ecte drt Fipneit dhowsatide warkling prirdsplendiagram of
EMF offset ia symineilriingagheiiaicigapiiraindnglannietpiaico]letincnt Of e presenininyestian. Fig. 11 A
represents thewavePime ShipHiingR SiiCNBNRRUND GUHIRALRIBAY dRtediifcoibieabias the

element 109&%8&%@1'55&& 64)1&’E‘ré?ﬁle%tsj%aﬁ%ﬁ%&%ﬁ&ﬁ%ﬁ?@%ﬂoﬁ%@ ﬁtt%&qyetgénetestromoﬂve

force spike pgltse waye, reqrenetnsenos%d Yvhen tﬂe Z@ra point | etmg e bo |mecnsmqf thel present

invention. Fi B rep resent Wave?oPm of uttln a sine wave a‘%é f%epciutencsy curr%nt signal
g er lS Nne te Wlt %g’ig (h S 1nst ane S au 1 e%ﬁ oW I'OU§X

into the coil (StC e elemen Showh in e speaker axis and the

counter eIect'i‘Bﬁi’S‘tK?é M@%ﬁ%%tﬂ%@r@&%%ﬁﬁ%ﬂ%mﬁlﬁaﬁmﬁ?ﬁe ‘%’étrdhﬁélr‘n‘tci‘r‘t’?ﬁe
embodiment$oftHe prelaneinvehticinaitihrefereredadhenerptiond MdiEglres tAedims Wave audio
current signalsgia thegwocs\gapmatiicsihglbilshbvpalphaselemyleraift8tdegmesninwmdeordance with the
regulation ofeisaptement iliecrasertintentiamnefdgiddl @ fepeagahipthecaunieselecitamptive force
spike pulse waygform.sensed inthe,coilisuchdias thealennedlnlial LOA shrwrimkigid)mew one side of
X-X axis of tﬁﬁe@tﬂﬁﬂ?@tﬁé%ﬁﬁe@@&%&%ﬁ@ﬁ&iéﬁ? W&tﬂ‘éﬁ‘&%@q ﬁ%@e]a%BJ %P![@é%@ seLhe counter

eIectromotrve Lgd uIs vefor . sensed in the coil ésu e-h s own in
rren 1 1 nori aras1 1C ca a. ance an e 1I1 uctance R

Fig.6) on the ot er axr oftn Eferﬂ%err in t éllments o? e present invention. As

winding direétit Sm§ TWo c0|ij‘s1 SATHE O %ﬁ&re"s?%?th nX X axis are reverse, the counter

electromotlvn&pe%e%seﬂa R dheryRicale ave.A Ahase 20018 ahd BliFegges s ashalance out to
Zero or nearly gIQ. E%Pﬁt&ecroﬁwﬁlt@tﬁrﬁ@tﬁo“ %%HESCRELE%HE‘%‘?AQ&%%}PE & AQERe 19,40 represents

the schematic nagnawlt§ rgorﬂf%ggﬂprhn% rp 1? rrent an nter electr tilve1 force of
0

I’lt F é)ea er IS onnece Wit
single magnetic gap and single cols ea e art emen gnal source, element

2 is a traditidHaCsHg rsr‘?étbcﬁe%ﬂc @a‘p@%ﬂ@%lé@é‘?l %‘Hegkerﬂ&egtﬁgrr?t@‘ |§1%neé?{ﬁ‘ityai‘§£f;§enerator
potential of thé8lFige! nsaly retlc YpdRdSiglercalcspdaKer raiteal thindelmemstaest oitibtive force
signal sourcecarrtedlienventdasdine elyaivvaletitd derdes inapdpBratish bfvthéspraskdireageerador status.
With referentenio theulonebipal. oF fig20ewhenuiyersinglef Magheticlgap @andnsinglelcoilspeaker is
connected with thatauslignsigngdsoteenalinstantanaris Rudit cutiphtlfigwsdiveugidhespeaker,
and the speaker.gengkatesarcaliesrandingrlectramative fyicadpanithihendisrgtiRng shown in the
figure. At th'%ﬁﬁﬂﬁse"t’% £8£Rf§£h?eg$9&9t‘3r§'99ﬁr RRIH9FIg.20: 8% '38%19%%%%%&}’\9%&58%93“0 gap

and single cgrl sp kga F%m ms recipros mt‘rﬂn mgytocncunlger ths enence rom ot| ve }‘r%rce F and cuts the
magnetic line “OF force of the permanent mag nef1 erhca fohecdmea enera or Fts equrvalent load
is element 3V15bﬁse?ﬁ|%‘t“8t*‘fﬂ‘épﬁéeﬂté?§t8t ﬂr?atr’?‘r‘e %W(ﬁ%@tiad]ﬂ Bttha I?:‘t?ﬁ?ﬁ@?%l%fctﬁgrﬁﬁfv?mme is
shown as E &PfAadcagidseangierst Fo0uddteeshilitrih e a0tne v emar fHe weir fgiéting parasitic
capacitance thied ghffecceayienidehdctance), causing distortion of the audio current after superposition.
Fig.21 reprelgent§ the Worklngaﬂrrnup e dragr m of audro current andoleI\gIF of speaker with multi

resents 1n ation .diagram 0 support and magnefic_core e..ma et1 aps._and
magnetrc gap§ ancFP:o IS In symmetric ﬁ;netlc rcuﬁlanc?‘osymmeltrlc Coll CIrC %l%‘lg present

invention. WA TSR ERRE- fﬁaﬁ‘t%t RBFIET PAFOP RGO HHEh the said speaker is connected with the
audio signal souieg éseﬁ‘térlﬁ@il&%@ﬁ%h%&}ﬁd&? SHEERLATRNE IRIOUAD BRa.(PYRISRY MRCER
symmetrical tx:orl A and 23B of the §§ > e two. reversely winded symmetri cal corls generate two
correspondrng 'efe ctromoIP\/%ff r%es FA and I‘E‘bﬁ Which' Rave the same direction and form a resultant
force F. Withrreferane iacHppedunant @i foig: dhwas: thetaeisisnmetriead egils of the multi magnetic gaps
and multi coils speaker perform reciprocating motion under the electromotive force F and cuts the
magnetic line of force of the permanent magnet vertically to comprise two equivalent generators 23A'
and 23B'. As the two colils are reversely winded and have the characteristics of symmetrical magnetic
circuit and symmetrical coil circuit, absolute values of generator potentials of the two coils are equal
and have a phase angle of 180 degrees. The counter electromotive force EA and EB are balanced out
or nearly balanced out when flowing through the equivalent load 24.



Fig.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 represents installation diagram of support
and magnetic core of four-magnetic gap and four-coil inner-magnet speaker of the present invention.
This is the magnetic circuit installation drawing sepHrated from Fig.7 and Fig.8. 20 As it will be
appreciated frop,uhat Q&%@%@ﬁ AsRURedaRaYPallc RIPRIL IR pfé%@ﬁ%q&% Abvianef;magnet
speaker technoIoI%X %gthserergl e\r/vt|;[:C ee-ma glrrletlc re%rllgat ree-coil, | ree a gp%lgr gna;gt and four-coill,
and even more ma and more" hese S Erte (11 y schem ]I11e magnets
mounted on %Woagf]dg%‘ °§ C?P(gu?é{?‘bfa‘fée H&%Fé‘%%%ﬁ?ﬁé%g}gﬁ‘itﬁo% 5’5@8%3&?@?@&%“?8%? a pair or
more pairs oFPspeticht MrgRst2a ARttt firsusHialsraipetite cregiPolWHEN e magnets
are of large geoprietriclsizeaant ¢riglvinegneticceritangynpeod ot thenasiialdiareishb stiwemsdies repellent
magnets becomes\yheathoet oayeinareasingtheditficultizénibiridghgrapddixingregf madpaeticecores but
also causingaxieninstalie:facterspolkatiakienap eatiars afthe speakendrigsihg andifiguly epresent a
new technolggyisehemeientialbase &9&@%&’6’%@%é@ﬁ@@ﬁ%@a@ﬁ@@a@e@@t@f&ﬁ@éﬁ{ﬂ%@n@? the plate
and the axis genten of the agRet, e l%fﬁés&ﬁ%t%w gAY §HB&%ftc§[§FaP£x§8ﬂo{&a\QRh%e
non-magnetic materlaltg ogrghgrgalcf S el tg %peaas @Eegxgg eah)%s (t)}oLe vr}/lghngh% same pr cjrected area
or a screw hole matc with |tp2\]fa§]tener 71 b ‘made o ic material, such as
fastener madk B¢ iﬁ‘f'lé‘i‘ﬁ?@‘ﬁs 8latnigts @?@%Pfg‘b%’sl?%ﬁﬁmﬁg%ﬁlg htBFe r?‘bﬁfe@%dﬁ?c?ent static
pressure to HTaUEEsAl tHE Ha g PR hrEast re Pritd Ay naseheeifatcHint fith The prate and
made of nonfmymedic aheteriadsid hitrdisl asvdMixeB daeanedthel donlek Plbitfernmesl 180 ep®1180 of
support in théspgakeraksghd® antapigickSutpiasentiherstatic presspine applipd taghe saldamagnetic
core by the sgistarelyrioBserave B 7hdidding Alith andpnidt 3bnRiié 65 nBasea-00 ireapiagissdknown to the

public: as lopgyaxdhedasieners (0B 91as0h@Mdn g pda iisHeyRriked by 180 degrees and the
said central axis hole of support 381 or 681 is changed to the screw hole matching with the screw, a

static pressure. i appled! forthresphatee 3w opr&7 @ ¢hpplightadje stid gntgnguecoferiut (BY eorBid.. The
magnetic cone cawatsa bedionaerthanty Sixee7to Bhe conveknplagier 3l 80herpeldikSas adithessupport 381
or 681 with the fastensy Q@ o6{ i vBased o tRehmlegiss knawnrdothanubliccdithanonmagnetic
stainless Steﬁh@e}ﬁt%%@ﬁioo%@}@h% 9@1@%@&&?&@'%@%&%@&1&%&@&3QH&EG'&JQ&@Q tail of the

said rivet can be |vcﬂe to g:i mu a%%o (% proper pres tﬁg magn tlc core can also

be bonded t 80 b b e Fig.16
€ bonde an ﬁf@ %ondg fP 1xe tO, t] eocgrﬁle ﬁ)ﬁtfor OP 8{t1é30 of th %es n{)pogr% gFer '9.

represents the ém odlmen fagram of g tlme id sound Sé pregent invention.

Fig.16-A rep?’é@ethfsfﬂ?ﬂ‘fr\/?@\]z\?(?f HdGeRasybak & lrs'y KRaHhE BB Risaib By R RS al-magnetic
gaps and dudiielsissirebieeieneivithOcalieP sfrepiaeey i elaippedivsthéhspankete Terd dpigaker has the
symmetrical theagwetictcirouit andegymphetridalocoil Tcupphng haspnlyronercomessigaged-diaphragm 8,
and diametesaafamide e diate afdfeebrealioplisfieassthan 626msn. b peakepatissa pagsofovaeden
shelf-type englaggd 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 audidfepHnisetiseniwibe ofithdinpaiesran ofc’ thebughl NuligBlWinidtefateosdekuens equipped
at the neck afifeotinof the support 3. A (p3 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 alld§ %%ﬁp{?ﬂrﬁﬂﬁ’eff@?f Speaikdr TR $bupearw B DAL darivetfirttde presBht/mvention
and a group BrbuasEHasarl Ddylyel-atidipTkguenty erisiifdri @ERis efergtipibe Bedeit. The
attached SMIbanpuktetaelbetspnivceierhentssandrappandixoirguitalovdrioadtredthpsetdgtion circuit, and
short-circuit protenijen dinphiigetd, ae dniagrateddidthe isame kGe cloie. tbhasmaximanmp2aniinuous
output POWESpeaker 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



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 Thounted at back of neck of the support. The above

mentioned l&ft and fght SRSRAKE! %h?s%&%’&ﬂ%%‘i%%@%%@ R Ofita Og% ?J‘r%mﬁlmué% audiodigjsal interface
multimedia un I§¥stem with a audio %‘ﬁ %(gtlon cab éﬁcga th |s embodl e left and

right speakeréare engfgsseélg Hoxes Wi R ante S volum ; fe glﬁ)e ?Luwm%y oer otp%g| Inches is a
coaxial singl&- bélmeﬂfﬁrfﬂédﬁlélﬁlff%a'ﬁﬂ ?ﬁ?af?e?leel?gnsﬂﬁlﬁﬁ DA Wfﬁeiéﬁﬂ E?fn%?é%ﬁnﬁ?éusmn
sound of thi$'PaRof sheARBIMSIGII RRENDI SETES SBRHE ISR I Rt , bife Arigaiwd&ound
quality, sweetrned-flilesbarrdnéntisisdbldinthdivgdt detalitethserdorenad ouo abvioefs Righenddddfution than
traditional multiimeédialspeskermanthwithsthed seqereniy resgonsemné@ddazbROKHz. Fig.17 represents the
embodiment diagram of 2.1 channel multimedia sound system of the present invention. Fig.17-A
represents tHSREHRS BT TSP d Py kicrieh el siRsalicst are sRaiosysb ARes i dh tip saBcwith
dual-magnetielgapsTandreaiic coivip saldesr PiwdtinesiveraofristhegleTiiaispelakequsaey Sattmetrical
magnetic cirersitkandsymsnetiice] eaih dirBuitandrhiars welisionecodeidisap hragisdsaserd sdianheter of
middle hole aitthgconedioE imigspdhamiRommail spebkand jsattpaivef iaadeshelintype equivalent
volume unenglpseeh RR%EIgpdfoBniaRrestMssI 8RR M eWs Rfthedaftrandorighheharnel seaakers. A (p3

5Smm audio gygrent mpmggggﬂezpdggéq{f%ﬁibg)ﬁﬁgutlet 8, and crash pad 10 are equipped on the
junction box 11. Fig. 17-C represents front view of the heavy bass speaker. A USB input interface 39,

a T FD signdlifight3tgsenmm titechibitidim3h dagratunia. tomtnotlbuitomsdddsand 33icand & pnsenter tube air
outlet 38, angmiaor3 5Smm audio frequency current input sockets 37 are equipped on panel 30. A
piece of PCB plate is equipped inside the heavy bass speaker and is equipped with a group of DACs,
a group of 2I0ehanivireyeRfpdationd irone therindi ridrsghy gronp! sfcakettrbifie fedaeincgudiiders with
pass band o40HzaltBdtiziia goumdiduelayl basskd typeatiaudibopoidr aphplifiErs, saerrdkanatshing
filtering energynsiaragenaleectiobyiicicapagiantecwhichcare nat memithar dO000PHt M anacessary
control circufiaveieachiart ReteCH RN GIECKY, iShaheircyildiatectigreireuit, sk sutace
mounted ele&i&ﬁ%@é ments: J%iﬁm@alénmer@wﬁ@gﬁ% sideviewmoftheiheayihass shealigr- A heavy
bass Speakngwrs liper.of 6355%% ?gﬁlasca?eéwggq onhe hansl 3gand i 'ﬁe?‘sthre % fonetic gap and

three-coil o JQUEMAGNSYC 3D and 1 as NEayy Bise speake i) fass b of
40Hz- 150Hz c?vxﬂ |cal magnet & il PSS Symmetrical i aRd resistive load

characteristi¢ S84 ?B%réﬁ?/é%%lﬁ% Seatdisatice ﬁ&‘ﬁtﬁé"&}fﬂ?/ Hhd &?}H‘é‘es‘i?ﬁﬁélobﬂﬁtﬁﬁﬁ’égm The
diameter of Afi¢idfe F16len AP i THRR A pUele’Ss abrhiv 3B ARD THEPE RIEE RGN USBiFskttnterface
providing DG B¥eingieped demhpd 3e i pitteoheER ylbads spanke meddihe kaof tHeshemacbass speaker,
but it is omitieeqinpiiis figuierdipePbasenh nventionohasnike adyantages ot inbptitivng agpaip of
single-diaphragr-fiehifeqyensy haad-spaakatvwihicalingr-0f foss, thamhibehas o &omRLise a 2.0
channel e”GEQMéﬁW%Q Q}@ﬁﬁ!n@ WitmeiRSOHRSY SHRyURYa Y el g W e Wirtie. output
power prowde (Xeathan IH(%Q)ID E*erlllcgcessary control circuit, overload heat protection circuit, short-circuit

protection circuit, and SMD surface mounted electronic elements, etc. Fig.17-D represents side

view of the heavy bass speaker. A heavy bass speaker with caliber of 6.5 inches is equipped on the

panel 32 and it is a three-magnetic gap and three-coil or four-magnetic gap and four-coil band pass

heavy bass speaker with pass band of 40Hz~150Hz and with the symmetrical magnetic circuit and

symmetrical coil circuit, and resistive load characteristic or similar resistive load characteristic and

has only one cone-shaped diaphragm. The diameter of middle hole of the cone top is less than

@33mm. There is a another USB input interface providing DC 5V independent power for the

heavy bass speaker on back of the heavy bass speaker, but it is omitted in this figure.
The present invention has the advantages of:

1. Driving a pair of single-diaphragm full frequency band speaker with caliber of less than 7
inches to comprise a 2.0 channel energy saving digital multimedia sound system only with
the 2x1W or 2x2W audio output power provided by a PC USB interface.



2. Driving a pair of single-diaphragm full frequency band speaker with caliber of less than 7 inches and
a single-diaphragm heavy bass speaker with caliber of less than 7 inches to comprise a 2.1 channel
energy saving digital multimedia sound system only with the (2x1) W+ (1x2) W or (2x2) W+ (1x4) W
audio frequency output power provided by the PC &fSB interface. 3. Breaking through the technical
roadblock of courcy, el 9 QW&tLY&IQH?%}REQH%H‘%&S&WHQ}% E*BSaEJI'WSﬂ‘EMIHHPJPt’?mﬁéﬂtPf speaker,

having puzzled the fi frtEI electric lasgra d in tF the world qr mv%rtg Pber 30,years. In e 2 0 channel

and 2.1 channel d|g aﬁ mulf‘me%}la sound sys e sasﬁtepf’raart onalCa ower trans ormer itch
speaker, frequen&) U2 ArfGaNshaEn ?%d‘?ﬁtgllgléq‘lfﬁeltﬂBW@rsﬁPﬁﬂlfﬁgF‘Bé’m i hﬂtﬁf’a(t%ﬂ so as to
save a plurality ofV}STééi@Qlyﬁé@%@d&ﬂé&%?@%ﬁ?ﬂ\*@%é@mﬁwfﬁﬁﬁg%‘é’é’t%lﬂﬁﬁé@la sound
operation and usi'rlilgﬁémeme for computer consumers. 6. Implementing remote real- time monitoring to
computers thr ocal area network nd Ipt Oar(’ietoC Tth resen t |nvent|on btain t;greseeable

t t ; 3
technical eff cts ﬁltﬂ Bise PS80 Uite UM USING e st gﬁﬁ%ten €chnolo rce 5%1 LifVentor and its
ﬁ%/éd?

improved technolEf@S?l%t&?ve‘e, QB anfoPeakeh 2AHBE L6t guifithsystems of
computer are chaifyedifrhs ]zYaééif?é @i@ﬁ&?m@@imla sound system. According to conservative

estimation, efch (lzomgblter cane 2 22110\{}é1 > 1ta muu gg.lhssgua toS maklrﬂgtgatétst %contnbutlon
to the computer environmenta %/s aving.cause o THifiio ncom uters in the world. The

last to be mentior@3S Tt 8i Bﬁlel%ﬁtlt%’é]éebf 6%?%3@%? oy |ﬂH‘é‘PH§%@?ﬁléatt‘?ﬁlf’?r@atPé’W8§/ band
speaker and corr@8jpbhefihej 1 ElitRTath mﬁesgﬁmhawm%wm KFAeHIeAt the magnetic circuit

structures ar%d dlf]f_,erer&t coglrgegzlthone Srpan(nesgeegf S EaC(S)(I)|u% chts tshov}xllrndfruostn Flghl to FI .21 of the
present invention and tln%se ro ose y patent family A, B, ang & Aﬁnhough tﬁ% present |nvent|on

cannot introduce fRE8E'EBSUNT&Nts one by one, in desplte of the combination and even partial

modification ©f the,apaye deehiical charariansticsinl e AreseRt iNveatiaR.the98naEk taghnology
scheme and corejjpyention content cannot surpass the coverage proposed in the claims and

descriptions of the present invention. 23 Claims
7. The present invention obtains unforeseeable technical effects. With the composite invention

using existing patent technology of this inventor and its improved technology scheme, the
traditional 2.0 and 2.1 channel active multimedia sound systems of computer are changed
into passive digital multimedia sound system. According to conservative estimation, each
computer can save 20W power in average, so as to making outstanding contribution to the

computer environmental protection energy saving cause of 1 billion computers in the world.

The last to be mentioned is that different types of outer-magnet and inner-magnet full frequency
band speaker and corresponding multimedia sound systems can be combined with all the magnetic
circuit structures and different connection manners of speaker coil circuits shown from Fig.1 to
Fig.21 of the present invention and those proposed by patent family A, B, and C. Although the
present invention cannot introduce these embodiments one by one, in despite of the combination
and even partial modification of the above technical characteristics of the present invention, the
general technology scheme and core invention content cannot surpass the coverage proposed in

the claims and descriptions of the present invention.



1 A multimedia sound system with digital audio interface, including at least a Universal Serial Bus,
USB, interface or Institute of Electrical and Electronics Engineers 1394, 1IEEE1394, interface of
computer or CD-ROM game PS2 or a coaxial cable interface or a fiber-optic interface of computer or
CD-ROM game PS2; a set of 2.0 channel external Sound cards for connecting a USB or IEEE 1394
interface and the corresponding D type or T type Integrated Circuit, IC, chip of audio frequency power
amplifier; a set of control and protection circuit{igichsatch 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, wherdirmuiieelp sotad neitenteihafisitl sadaictie) S and setadstrade®Mount
Device, SMD orHinmte e th©tmple nrentary o Btedt@xidaSElwiconduEtameeM O84.clkdiit 3Pdght Emitting
Diode, LED, sighairfightofvbiatpindicates-f@vvarkingseonditian ol theeXiesralcsoundigarchtiand the
volume control device.QffthanguieiopopRangliiepshall beomouiigshenadirinteeh@ vauit @lock, PCB,
or connected to {he R &Hﬁ@ﬁ%‘? WiES:8NtheANNSETP R Uae&%ﬁﬂg%%a@%ﬂ P& pofitigned inside the

left channel speaker.o S orts, the T ED signal light an control device shall
e fastened on Ghcakes ponE EYRG RS ol raosr%%f R B RS O oara
or the panel of t ?efrtrl g eaq<er ch é‘ﬁrﬁeelel’geée acarower s&¢c ﬁ% PIRaReES HhR ieFace, or
connected to a é%ﬁﬁ‘tﬁﬁ RSSO piIg aoﬁat‘ﬁ@flﬁfé?fﬁdéggté%%ﬁ?ﬁa&gﬁévl&ﬁ@ the interface of a
CD-ROM game RS2 0ttterpaneltohihevightachaimni] gppakeé reistalshuiaoumied ithian @biorfrequency
power socket; amagdiedreaupRetaplerenneats therrihandorgbMcmnnelspeakersiadosm a 2.0
channel sound siygiem; e Z.R.channeliexiginalsanndsrrd baribleashergsshiabsigreaDigital to
Analogy Converigh DAG: Al SR Gee %?t é%cﬂ?&ep%? ﬂ{%ﬂfﬂé} ﬂﬁl%'&&ﬂ?e"deoﬂ@ Royugred by 5V

power supply fron: heé:lo pyé%r %Jr CBnlnt em h gognsecem?s hﬁ;&g @an energy
storage electroly iC. capacitor In ara e aces cosegs héir input pins; ec(:l?led lower limit

of the rated workiKY %IPQEBOHS’P%@% aFolﬁb\‘}%?IEHBﬁﬂeef §ﬁgTF BBeik‘ir ?u?pfﬂ%\%rltﬁ #14t of DAC so
as to make surelt#HtBotRHeEhSREFEWSMERghdIRgBRe T GaiPibiararhpliffer 'ah dBRE basically
do not exceed theckhwer limihofntrdaatawworkinOdheye witsrihd shbakdt watputchdzngdesdynamic
low audio signalsef sufficiently karge width piitehtsfthandeaiyht, chanmelkspeakersnpane thtolehst one multi
magnetic gaps apnecmiudit caigdotriteiicapeakadeatuied iwéihce sist@Daa0s Qhsirial drRsister loads; the
specified speakey; shatbhe-Amy-EGeiRAGH Miha.sRAS RhapeciRIRANGRYS sirpyagm.withiihe caliber
equal to or 'esse‘t%rﬂ neh: dssregilied cane:shansd.diaphraany s rearsed.i9.Nave simesopore

with the diamet more than (p26 (p33 mm, which thereby constitutes full frequency band
speaker having fg\X/o smgle point coaxial sound production, and multi magnetic gaps and multi coils
speaker and couhtet-@letraehstiventbriasbeaiddiinitdersciptioceltinh wsestoR stk epedetgiher due to
the phase angle ©n¥8G:dé&yreeof Shpligitell mtdtintedia BoGha&ystERrhipthbolrarhighverasitidity and hi-fi
guality and poweredvay thely S&ninieasguer s Hnkfads3 9 intarfacsnhas beanfarred. add A
multimedia sounschgystasydthedigital cudioiinterfpaetineludesial leastadiRi infarfpee arean IEEE
1394 interface of gogxial £aRIGRSHARS AL PRUBhINGHACS AT GOMPHISHLRECR; &Msﬂ;ﬂmﬁ P52, a set
of 2.1 channel extpraghspud (IS GOMIRCRAY gt n tegt%ﬁglfﬁl?% interiaeg e matched
chips of D type or. T tXFo)e IC chi e tr12 1 grﬁgjgeja lﬁk power amgd er ? set 0 atc ed protective

control circuits or I&u chi 6’ S'of tAemmi gfoanrocessor e 9 P eRYRel SxtdHsha lé%bﬁd Card's and audio
power amplifier, ‘ﬁ%ﬂweqIvggaéep‘ﬁhefbfli‘éfffﬁﬁlﬁfrr@fw‘ﬁﬁaﬁ%l Spamieleatys gemheoriidmerein: the 2.1
channel external®guvid®ard, the IC chip and related SMD or integrated CMOS circuits, LED signal

light indicating t ratian, fthe exter al ound ard and evolu econtr | device for.2.1 channel
audio power am qﬁlf(ll)e%fare ouCr}1lam ?F%ﬁﬂ al?éeboa?aat the P ﬁn% Iy ss%n ﬁ i 83 éolume

na
control device aﬂé ?ﬂ%?ﬁ?ﬁé&tmeﬂfél@dsﬂf’édﬂé?‘éﬁoér%“i?é‘%é??&f(’m%‘ise tge S@Sﬁ@f’%ﬁf& ?ﬁ ?Hé’ interfaces is
mounted; the intePfAE@ErRFd MERASREEPLCORhERIE O ePBaRD NG St e Bseegial iR PRIy B an interface
extension cable, therehistedswesHiedidivgabioeh drehyranels ofthiedefe daek righeetrermelibpdakers, which
are connected talithesulbivooferdattwer2tidioTahies wirhake 2 corshannglhBdwqdesystemt the 2.1
channel externaksouadsand hasiagllepshonexsgtand drahaisne hhaidecgdears apsimpiex:il6 - 48 Bit,
wherein the signgjiefspasciettanduight channgis i cerBatiatiiodhe ifochinahdhs: lefkand.Hght
channels audio %%\g@&ugqg%glﬁgagé%g@ P dé’g}ﬂg another route of analog signal of subwoofer

er

channel is connected to the subwooter audio power amplifier via the electrical crossover with
band-pass widthief peciizdupdd 25RitdA/oltage of the audio power amplifier is < DC 5.2V or DC 8~15V,

and the rated continuous power of its each channel is < 1 W or 2 W; thus, a 2.0 channel



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 1€t and right channels, the crossover and the

subwoofer audio;pawer, AMRINIELAE S RRWSIEHAMIAC SRME:FRE H304, G RFSWIRLRG DC 8 - 15

V; the DAC and chip of augllg mplifier of the left and right charinels are powered by 5V
power supply fro%]rﬁeg%%}ﬁté)ﬁf%? Il%%eﬁlrga%%fl {agﬁtf C%a%ﬂ he BAE and the IC chip have a set of filtering

and energy storagf,flRctioin FaRAGIRIHRArAlslBLtherRlacas Llasestio NeYENRLLRINS:
respectively, the, spegifieddowet it of thetatedurorking rolipgedarn the audie pevrgi.ampifier shall be
1.1-2.7 V lower thap that of DAG, S0 as 1o make sure that both the fransient working Ygg%agres of audio
power amplifier an AC basica 1}/ cfg not éxce% the lower limit oafrE e at?éeyﬁkm oltage when the
described speaker outpuf S TAFG S Uy RS ARLrSY QRIS SidWai B Shffiis nct%}) |&¥ge ViR \{ﬁlé IC chip of the
subwoofer audiBPEvEraiisif afore Phranhytdarredtects s sfatisriorg Sndhdter§yorage
electrolytic capagitsnretcesgodor 1@, povHiE Bitdesbsarth eylasd $wlvsestaorpoleEr inputibis; 25 only
equipped with aagene{dkapatrightcbroay epcibphradarubitiodfe whtiber equal to or less than (p7 inch; the
specified cone-shaped diaphragm is required to have a mesopore with the diameter of not more than

(p26 (p33 mm, vﬂﬁcﬁkﬁ@?@‘b‘i} E’btﬁ@ﬁ{qst%glqu‘if"ﬁleHﬁeﬁcﬁ%ﬁ@sﬁ@é%e?%gvmd‘{%aﬁﬂg%f[ggint coaxial
sound productiofir&fe Fthisienad Heitidngisadngrbr RRIFUBIRS diseakanad sy ebemiteirddetreliBtive force
obtained in its rewsiprocatiig meotioncdifsst ewlin pter dudiforthe prasednylbcofdBbdedride; the
subwoofer has dneBmuxtlBiagpetidigapsdanthmuttincollgdisittanr speakeé inféatsiacbwiithoresigtor loads or
similar resistor |gagkithegpecitiadspaakay shalhle:0alyequippedmditheconemshapae el goncave
diaphragm with thgsaliber@suap.enless hamdphinghnthe sreciied saeesthaped disphiragm is
required to have,gmesengr %WHME%P%%HS&%&E@RE MQIE AR EARIB A MIER hreby

constitutes full fre uenc band sggak r havmgkong f,lr}glegomt&oa%(la! sound production, and multi
. SU%WOO v1a.¥woa 1?(03 les tp make a 2. {m SOlf.n S}/S cm, . N . .
magnetic gaps and multi coils speaker and counter electromotive force obtained in its reciprocating

motion offset eagf otherdie iathr.phase angle.ohbdBRdegres; she spesifiadyatedowaeking voltage of

the ?‘Ud'o power amplifigs '~S4§%E‘|\x§9ef%'id‘?§ésﬁgﬁﬂ e oFi CcRaim¥ithe sRecigdiated

continuous output BOWEL %fftea%gr}iéﬁpcﬁpn%er%gam ghannel s eaualiooress Han 1 W ot S\ and the

specified rated coqinuous O&Jt%gg’gv of\f/:vet{jo %W ofer 0 power am Efler IS e ua\ig) or. fess than
Igita

Su|
2W or 4W, thus, 323 SHEhRe m |‘r‘ﬁ§8i‘é"é‘beﬁtr? QLA LRTA MRS SRtURY Shd hi-i

quality and pqwé?&@Wﬂié‘W@B"Brr‘fﬁa hEnd Pty iheb Afd é‘PH%%SBéBh formed. 3 A multimedia sound
) enble e o NeIlRCRS, BEUAEH AL IRATHONGY S0 GHARR ettt DIgrIane of
o et oerma et T O e Rt i L S SR BB e Toh

of D type or T tyPE ¥R tHe - PPy ERARHEF iR Bote PamplifiSy ArtiiR et 3P AR hratthEd protective
control circuits owrﬁtfmﬁfdbﬁtﬁé?w@bﬂ}%eé%?rférat%%.@e-lgﬁfdhaﬁ%? ERNEFAEBIEhEf éd and the
audio power ampfifiendaseietharnds. Theatolity spodkies whdaisubwiooieryyiarifieteedall - 7.1
channel externabsotmd gard skochipEaid4 dlatéa SMbtior itégrated CMOS circuits, indicating that T
FD signal light for the operation of the external sound card and the volume control device for 4.1 - 7.1

channel audio pSW& NPT SrentRshida e ameEeLy4ba [t ans E gt e igraiyitand volume
control device siRouldVbeews IR frPthe SeIBVEHIEPBrigieritscpanterasiHeePA Soekebaistching the
interfaces is mobnated sthef ifiterfaced arg LonmesteldooboinputeitarOR-REM Gamied S2svia the plug of
an interface extanshen @allejihespecisi alyatdigpdaicic O whelpanalshotilke abaug 4oltdesadellite speakers
respectively, whighigigwanngsied imthe subwoeferwdatheith-of BAdIQ eaklasite makadénl - 7.1
channel sound SYS e Rsient working voltages of audio power amplifier and DAC basically do not exceed the

lower limit of the rated working voltage when the described speaker output a large dynamic

low audio signal of sufficiently large width;

the IC chip of the subwoofer audio power amplifier alone parallelly connects to a set of
filtering and energy storage electrolytic capacitor of 1,000 ~ 100, 000 uF or less at the places

closest to power input pins;

the left and right channels have at least one multi magnetic gaps and multi coils built in

speaker featured with resistor loads or similar resistor load; the specified speaker shall be



the 4.1 - 7.1 channel external sound card has at least one set of 4.1 - 7.1 channel digital analog
decoder DAC of simplex 16 - 48 Bit, wherein the signal of the 4.1-7.1 channel is connected to the
matched IC chip in the 4.1 - 7.1 channel audio power amplifier via the DAC, while the analog signal of
subwoofer channel is connected to the heavy bass?audio power amplifier via the electrical crossover
with band-pass wiglth 0f, 20Kz P 18,290, 8 2 IR dabsnfad FRARNR! GHIRIMALIQURAGIghIS powered
by the USB mterche Qr I FEIS?A interface, the.4 - 7 channel audio power amgllfler b S$ audio power
. g inch; the spec ied COHC—SF%‘C §laﬂhra%11l_’l 1S required to have a mec? 0ore (y\/lt the

amplifier, control(ﬁ,ng and protecting circuit or IC chip ©f microprocessor are In e%en ently powered by
AC/DC power subspi st 19t SUBNCRAR thd DAt XA TRy BFTHES ﬁ‘ﬂeﬁ?&\ﬁ"ﬁé\}x’@lﬁ'amplifiers
have a set of filtéPRigeaRY BASHYy BEragE SR tbIHRIRApREHER it arAl Sraspete Sriced Biglest to their
input pins in ordevitosntake sgreothitsr biotirametirafsiermbiyodingity ottages ofandionpdivercagnplifier and
DAC basically dothotdexcetd thadawngdr dimDakthe;rated working voltage when the described speaker
output a dynamic low audio signal of sufficiently large width; the IC chip of the heavy bass audio power
amplifier alone PaFaMEPUShAECETER SEtERserare ety tr ey dharetisrdystsraytelectrolytic
capacitor of 1,000s5P0d0do0 kifdtr|Essar thedptheercelesbaterlyohndr bppabpiaspase Bithasatellite
speakers have atdeagtpeie mnutianagdieticgaps dandthmodtitcoilguilbinspeakenfedtirdd Wwih resistor
loads or similar rgsistied laad-siespe dibmlygihe speoified speakerabaltdeioniyelitippe dfwith a
cone-shaped or geRcave PiapyaamwhidhegabpesRavRl R1flgssmthana ¢ink: hannaeified
cone-shaped diapiagaisLeaired o hare R MeRaeWith-te. diametanalant paethan €26 ¢33
mm, which theret?;(1 constitutes full tfregu(?pcl}/dt‘)an.g sgeaker.havmlgo4 “hSiN ke;)%om& cqaxlllal sound

. C cr electromotive force obtar 1m 1S T1CCIPro ating m n offse er% er dye 1o, the .
production, and multi m%a}gg tic gaps and mu i colls speaker and counter electromotive force obtained

n

in its reciprocatifg MBI SHSSCSACH other due to the phase angle of 180 degree: the subwoofer has

one multi magnefic ganaanddmylthaals huilt v sreaker featiradwithitesisias I9ads ar.siptar resistor
load, the specifiad, speglise shall pe,onlyequiPREd Wil . SN GiRRSLPLPANGRR dpPhragm with the

caliber equal to of less han.¢ 49,inch, e, Speciied cong.shaned, diapiragm, s required fg have a
mesopore with the dismet I of not morenthanc cB?:Jlmm, inich thereby constitutes ﬁﬂfvﬁequency

band speaker hatitty SHUSHYISPOIR LORUST S [r8atictiBAn ant thiit mitind §4P8%4And multi
coils speaker antfEBUMBHBEEGHISTYEBreBoBtaEd s YELrbRiatingHivaehroFSEAch other
due to the phasehanifiB ofthglEHEd e ittlsfaspebifidderafiethesbntinuous output power of 4 - 7 channels

audio power amplifier is <1 W, and the specified rated continyous output power of heavy bass audio
ovier ampiitor s DGR HRE A NS A B Lol e ot
ultra-high sensiti/tanar iRt dafity s poviarsial ISyPin dupétsa ehPREIDrHBH Y SUPPKF 19as been
formed. 4 The nlltiBdizese iR systeimith/dighaimslens itteiaed actoritgttd eYiHP Wherein all
the elements antiidevigesexeeptifoithamdnpadsdcbmoderttbabmowptddrithtHel subwooferctan be
segregated fromudiie subwafeiriandnioineasr ihd epamnde ptqpawer @mpliiietptheida®ipecessary
indicating and regetgting davisenaudiao mpuhintertacenand audigompuldacks paoentagianthe

independent poyer.amplifierpanel hath Ranels dfiba wh.satellite speakers and the subwoofer are
respectively mounted with an audio jack, 5 - 8 audio cables connect the independent power amplifier

and the (4+1) - {i2+41) speakensriitoxeber Lyind ¢ri) dhaniehdigitalanShiDediaseund spasm. 27
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, LED signal light and volume 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 jack on the panels of the above 4 ~ 7 satellite speakers respectively, which are
connected to the subwoofer via the 4 ~ 7 audio cables to make a 4.1 ~ 7.1 channel sound

system;

the 4.1 ~ 7.1 channel external sound card has at least one set of 4.1 ~ 7.1 channel digital
analog decoder DAC of simplex 16 ~ 48 Bit, wherein the signal of the 4.1~7.1 channel is
connected to the matched IC chip in the 4.1 ~ 7.1 channel audio power amplifier via the DAC,
while the analog signal of subwoofer channel is connected to the heavy bass audio power

amplifier via the electrical crossover with band-pass width of 20 Hz up to 250 Hz;



5 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®€ircular panels with central axis hole, a round sheet

magnet or NdFeft magnet whigh s Jaanelized ang RYaIzaliap R.thicknassrdireciepaseamped
between upper Q&?&ﬁ&l}a%gequ J/O\i\]/aenr glolag.glate and ﬂ}atc each,other, in terms of axigl.height, a

. . nel au OWer a 1er s audio power amplifi€r,, controllin

ring-shaped magnetic yoke which is mounted coaxially with aﬂq”le, a%o e uppe and’1ower potar plates
exceeds the latetal BSISFRSEBY (e Qe AiHSBREF BSIRASIferals %tR?&V%&/béé%R?ﬁn thus
forming two grol9¥ of Hegh &t gapheirdiivediarhc efizeth by cshipiett nditudinafiSyriétry, the
external periphepalpfisesdftier ieigpSpad mdgnetic yokaarid-thwy Vertioadipetippepdtfacthof the upper
and the lower palacglatescanstituteniwo goakiabages hegie dunagaetictigalps twitliecequalidi@meter, two
equal diameter coaxiat cousshalivhe ingpaiadiito Ne vinigashapedimagaetiec gaRs the 6oils shall be
made by winding,Qae,Qniwe JaNas Qhnagneticwikesydierarm heiweribaivaeilsishalbpe left with
appropriate spaggl;fmgangggg”%ﬁction of the coil and the direction of the current flowing through the
coil shall be prescribed so that the two coils will generate electromotive force F in the same direction at

the same workingdnstantp whei thengebisalaxis pbike appaicantibedemnatypalaieplatesisis«hosen as
the vertical symnngtpy:axisranch thtbiseekareXanlyatne-hadf-axial hgightafitheomagonstoandNdFeB

magnet is choseg) pg;thenporizanialaxis Afwynmelys.the speaker will have a magnetic circuit marked
by bilateral and up-down symmetry in terms of geometrical shape and magnetic property; the cross

section area, nurhbeér-of tarelsiecqitavindingede pthst colt resistangesithenabsolutelvahis dhithé coils
inductance, and péadingdergiendfthefwvadceilsishallrlbeseguwal with-aaeh ataepeyuhitesfagkisector X-X
at one-half axial figiaf Qi frguipaANGPs NAEeRBIgREIIS CRBRAAS s MotamRIaLaXI% Qf Symmetry,
the speaker wouldlaye iR feth. Qb eal eI EN AR angl ALY RMEln Bl 3 Jll requency
band outer-maghet spcskerof duakmagnetic gaps and dyslicol r aband pass bass spegker is
formed and marke by resistor or simi ar(foad aractévrls%lc. 6 The mul L|lme Ia soq,lfncf %ysltlem with
digital audio intePSEE ARG th AHy HEof WY DPHIAC et s PagHik Sl Hhagnetic
gaps and multi cOHY! sseakerYererads WIS FSGIEHE afscarrbaiisl doiltoAe RS Epe aRei°Ras upper
and lower polar pf&tesanhaiieticodkeaihrandgboyitishédsymmetrically, the upper and lower polar
plates are two cirﬁ:ulag‘eaégeli, a roundlsheet ma%:let ordelfeB rpc’a)bq1 et whic isgnagnetiz d and
polarization in thiSkAEae iFe bR B BAT B rwes A IpPer pdiar Platd 2R i S5t iate, and
match each othéFSiti%eltH f SRrhEter éoﬁ?lgtl@hﬁﬁ‘éﬁg%ﬁﬁﬁﬁé BRI rRBLIEYRcoaxially
with the above ujspesianedieiversaiardieiesexededs witihatemppilar grand ot theipser ihd lower
polar plates respeetitiedychyeBlBr8dimplthes fionmmingdvo groupsiapragnetichgapacicsuitd ehiaracterized
by complete longitueinal syenmstyithe hnternatipariphaiak faoeedibe yingdsiaped magnetic yoke and
the vertical peripfarialfasecefthesbiieiandihe lawaupalas Riatessanatituie e seariaking-shaped
magnetic gaps wiii,eauRl diamaiefoweranal Hanetsicamiahsals shall e ipserigd iptadhe

ring-shaped magnetic S oils shall be made by winding one or two layers of magnetic wires;
theggap Eetwee t S@g?\;%g%)ofilfsgzﬁ%a%feﬁé left with approgriate spgce; 28 the Wir>1/ding direc%'ion of the coil
and the directionmefspaeifaarrand dawinguthvapahhshercod shalhbady esatped-santpatidhe twevcoils will
generate eIectrom@mees{seéﬁx%&mf&ﬁﬁsms%w%v@etrmwﬁgwm@q)mwﬁwﬁm the cgntral
axis of the upperand NG oWe! Rolar plgtes i3, HOPSRAASHANEHICRLINTMEINLAHS,AAC P bisector
XX at one-half axia heioht.of magnet, and kel madnetis, dhogen s e noflzpnial aisof -
symmetry, the speaker ﬁ?%ave ma{;nel circait mar ep(ﬁ)ylbl ateral and up-apo /n symmetry in
terms of geome ?E‘QF%’hape and magnetic property; the cross section area, number of turns, coil

winding depth, egjl esistanca e aksalusvalte of e silsdrdugiance andvindingdgngion of two
coils shall be equapinRagh AIEL WAl ineRRedan s atons il aah heigt ol dhedpagnet or
NdFeB magnet I chosen S‘Sft e ‘[[LOI’IZ ntal axis #;symme.trg, th(?1 spealker woul ave two sets of coil
circuits which are 107 é‘?ﬁjﬁlna (?ér;l/mrer]é r;}",’ %ﬁﬁrs,ag f.uﬂ rea?uéflng{/)eﬁa%la fner-me 1n15{’3p8r<'§ikae‘rre of
dual-magnetic g5p% R0 BYISHE8iIBF dBLREIP ALY Fa N UPARE TGRS DAY I AHKBY R Fesistor or
similar load chafeteisee e PHePpRUtTRENra BoRlHE Syrsedrhoftitiigva s diol intebiscwakesrding to any
one of claims 1,aRdgh@suwiiver&inathecrpedtivaiagreticgapk andidnultckolls Spedieratdéersiacthree
magnetic gaps anrdithépenaoilponea, angibathgides efthe-cimeulasgslates made of+nagrietie material shall
be respectively maiseiadwithadasidsshealymagnet or NdFeB magnet which is used for magnetizing
and polarizing in the thickness direction, the magnet has the same polarity on the side close to the
plate; circular plates made of magnetic material shall be mounted separately on the lateral face of the
magnet; thus a pair of repulsion magnet is formed, the three circular plates mounted coaxially have the
same projected area and can match the projected plane of the two coaxially mounted magnets, in
terms of axial height, a ring-shaped magnetic yoke which is mounted coaxially with the central axis of

the circular plate exceeds the lateral polar plane of the lateral circular plate respectively by 0.5-8 mm,
thiice formina fwo arotine of maonetic aan circiiite charactarized by combnlete lonaitiidinal evmmetry the



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 coilinding depth, the absolute value of the coil

inductance, andiyingiRg.LaNSIG AR GH RV RADS RIRE G0 s %taﬁkfo%gf*@ﬂlﬁ@ila! height of

the central plate |§chosen as the rlzqntal axis of symme tt]e Sp aker has twq sets of coil circuits
f s il .

which are Iongit(l)Jr |h‘§{lesrelrlrlﬁhsesf)r§f,l ulslfuélflﬁlﬁgf?gacﬁﬁc?/ |ﬁ%esr§ﬂ1a§ﬁ(reetfesrps)(taoa ear'%n%tfcthree
magnetic gaps & ﬂ’ﬁde g 8Py Bﬁﬁﬂ‘-’ﬂﬁ%‘%e’(ﬁ’g%68%%‘?‘%3‘3%@63ﬁ‘b"?ﬂﬁﬁ(&‘iﬂ"ﬁ?}“‘fe@gtor or
similar load chaPatitinetieyBTrHEHfirPRara Bdimvespekaplartaredicala omel St eeg s etsrding to
claim 7, whereiftke axispbsiionofatee tnrdhoftescottheisnér-magriees pedkenlanitiohrée magnetic
gaps and three toilsieeindlrtheoaxiscpagitio hedf ¢bre tpper Ipelgngitseanel atveq pippedawithndendral axis holes
of equal projectegiasaas, itheraxist pesitikiprf thaspepke s iepposkywitth is Madeotaentmagnetic
material also hag;a arniral@xphale Afhe,sAMRRIIRGIEH AL QHNRRAMAICHING SGIeWRole, a

fastener made qf parsmaqnetic material il Rpss rauah s axis w&eg%upgeoms%%%%gggew hole; a

pressure plate made of non magneti material whieh Matches (e plate vl eyert enough gtatc
pressure on the plate and the maghet so as to Tasten them ei‘lr}/hfy at the speaker's suppor?. 9 The
multimedia sound%yaRsh WAt gt ecAdiB e HEL @ RRREriRg Lo 4Ny BRE BPEIAfaME B°BF 3, wherein
the multi magneti¥gapssiftenitifti Coite s pReRPrafarREs h 8 Bh ittt Tt rdnmaiste Hafdr magnetic
gaps and coils, ginddrattrsidesodf thellcheculartgslanes dfiamagnbtichysteridr shedl e sepababiely mounted
with a round sheetiertagnetiop Nafee Bvmiagnetvivitiginvis vses for gnagnetiainge awnd qdladdzing: in the
thickness directien wine sppagpeidpachiensamaipolarityienothe.side 6lose tartheoplateicCiictdar plates
made of magnefigunaterialshal Ra tawpied.septae ML hihgJaigralsides.lithemagangt: thus three

or more than thqgf%ﬁp@msﬁ%fSE%LH%%O@Q%%&@{@JQ%Eqlnsggﬁ;four or more than four circular plates

mounted coaxially have the same projected area and can match the projected plane of the three or
more than three ehaxialyceneanted siagnafpeintarms divaxipblheigits asicgshapate-magogatic yoke
which is mounteg| garxialiyiwithitiR epbial &xis of Sheipincutan plate: wil xceeddhmiateralpolar plane
of the Iatgral C'r%&@ﬁ&'ﬁ%&%ﬁ&%?ﬂ%{ﬁ&’i%t@l@iﬁ o ﬁﬂ%f%ﬂﬁ@;@y%ﬁ%% MAGREIC AP circuits
characterized by, campiIgpRAUAnaL SUMSTR he inemal periphieral fage, of. e g shaped
magnetic yoke which Is mounted coaxia y WitR the répulsmn magnet and the ertlcanggrip(heral face of
the circular plate’€8i&titute four or more than four coaxial ring-shaped magnetic gaps with equal
diamete_r, fQUf OEH@%%sFE&H&Q%zQ%ﬁLQ@m%[ &Qﬁ%ﬂﬁ‘&iﬁgl'l%_ﬁﬁﬁl@oih%s?@m&,%@%ﬁ%%i%@ area as the
magnetic wire shall be Jnsaried.inte e ingishares MAANRICIRPS.ANd LR.0RRDENERR the coils
shall be left with sppropriate space, (e winding rection of he coll agglthe direetion gf.he current
flowing through the [of0]] sbllmaﬁ %,e prescr‘fﬁe so that the cotllfs wifi generate e,eC%romoflve force F in the
same direction af fHLSHE Foviing THRI Nt NGV SAEhe RERHAANE SRt Gl At Ehosen as the
vertical symmetPiiamabsiasise chyt R- b fstrensa pad Quissigrenst thertertavptataeisihosen as
the horizontal axdgpefaagiretey othe bapdakesrbaitl naake iy éanordrmatentivead thresivieagnetiglaircuits
marked by bilatdraliahdagpsdowwn symmetry in terms of geometrical shape and magnetic property;
viewed in the lateral direction of the diaphragm, if the coil 609A and 609C revolves clockwise, the coil
609B and 609D USSR AT IEERMEE S it Pere M AF7e tair ERe Y b PRART KO A shall be
connected in seflel Ve thEshaee eh B BRisEcenRB bt 6 S RrIleY B thEWebineDSEr shall be
connected in segies withllnéacdlemd, X€ wbike 689QrcoindHevtsilpehd Pr@omthetabilod09Ily shdll be
connected in sepiegiwith HyeasteinaXDhofuiiper6adeailpthe gnds MR ofdthaaoit GARD, shalldde leaded
upward along thﬁe@@iﬁ@gﬁ&pﬁ’W&I@Bdrﬁ@n@@@ﬁl@ﬁﬁ@ﬁlli@rﬁﬁf.@%nd 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
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 two

layers of magnetic wires; the gap between the two coils shall be left with appropriate space;



30 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,
1609AI + 1609BI = 1609DI + 1609CI, and the windffig tensions shall be equal, when the bisector X-X

at one-half axia} ﬁ%%tlﬁ?g &HQCE&{‘H}%&%S Qﬁ& ﬁeCJ‘l%a‘?&l %?&*3%@8@?8&%5%&%&%%%&@?&&1 the speaker
will have two sets of COl[%eerCUES VKeIC ar nlgltu inal mmewég us af Il fre dF ban

g €SCI'l CO1lS nerate ctromo Ice.f' 1n t 1rec I]b
inner-magnet speaker of four of more than fourimagnetic gaps and coils or a pass bass speaker

is formed and mBFREBOYPRELRIBTSF similar load characteristic. 10 The multlmedla sound system with

digital audio integface ACCORAING.IR claim %pggb%@@hm@a@spmﬁ @sofstbﬁozgy LOTDQEethan four
plates of the mner mﬁagyg}t{ sggghj%rb\ll\sléct 1;%5{119 ag%gggﬁl l%rL %ﬁl d@r}%ﬁhﬁ aX|s J?osmon of the
€s o0

Sy
hr r more than three magn r r r r h
three or more tha three aghets afe all cquipped it ceptiat g colual projertcd areas, the

S er Wl Ve a m net
axis position of the Sp Sakers’sh port'which'is Midde o RSHh ne ic atetala ]has a central axis

hole of the samé’bl’b‘?é%ﬁ”é&“&ﬁéh Wﬁ%@ﬁﬁtﬂfﬁ’i@‘%@r%’éa hapaapbPasags ?ff)ﬂ%mmagnetlc
material will PaSﬁlyy’r%%QcH&% ¥is Jh%l@ePBEHﬁn@@&ﬁWﬁgr@\ﬁ&ﬁ‘ Qs ARIGREUR RIGIRMaglR of

non-magnetic m ehrl hIC(P matchea Plate will exert enpugq %tatlc ressur r?lthe late and the
induetance, and wind étei?smnotwocms all eequ each other, w
magnet so as to as en |rm at the Sp
the blsector X X at one -half ax1al height of the magnet or NdFeB magnet is chosen as the
horizontal axis of symmetry, the speaker would have two sets of coil circuits which are
longitudinal symmetry, thus, a full frequency band inner-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.

7. The multimedia sound system with digital audio interface according to any one of claims 1, 2
or 3, wherein the multi magnetic gaps and multi coils speaker refers to three magnetic gaps
and three coils one, and both sides of the circular plate made of magnetic material shall be
respectively mounted with a round sheet magnet or NdFeB magnet which is used for
magnetizing and polarizing in the thickness direction, the magnet has the same polarity on the
side close to the plate; circular plates made of magnetic material shall be mounted separately
on the lateral face of the magnet; thus a pair of repulsion magnet is formed, the three circular
plates mounted coaxially have the same projected area and can match the projected plane of
the two coaxially mounted magnets, in terms of axial height, a ring-shaped magnetic yoke
which is mounted coaxially with the central axis of the circular plate exceeds the lateral polar
plane of the lateral circular plate 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 yoke and the vertical peripheral face of the
circular plate constitute three coaxial ring-shaped magnetic gaps with equal diameter, three
equal diameter coaxial coils with the same cross-sectional area as the magnetic wire shall be
inserted into the ring-shaped magnetic gaps, the coils shall be made by winding one or two
layers of magnetic wires; the gap between the three coils shall be left with appropriate space;
the winding direction of the coil and the direction of the current flowing through the coil shall
be prescribed so that the three coils will generate electromotive force F in the same direction

at the same working 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
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of three magnetic gaps and three coils or a band-pass bass speaker is formed and marked by

resistor or similar load characteristic.

The multimedia sound system with digital audio interface according to claim 7, wherein the
axis position of the three plates of the inner-magnet speaker with three magnetic gaps and
three coils, and the axis position of the two 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 so as to fasten

them firmly at the speaker’s support.

The multimedia sound system with digital audio interface according to any one of claims 1, 2
or 3, wherein 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 polarizing in the thickness direction, the magnet has the same
polarity on the side close to the plate; circular plates made of magnetic material shall be
mounted separately on the lateral sides of the magnet; thus three or more than three pairs of
repulsion magnet are formed, the four or more than four circular plates mounted coaxially
have the same projected area and can match the projected plane of the three or more than
three coaxially mounted magnets, in terms of axial height, a ring-shaped magnetic yoke which
is mounted coaxially with the central axis of the circular plate will exceed the lateral polar
plane of the lateral circular plate respectively by 0.5~8 mm, thus forming two sets of magnetic
gap circuits characterized by complete longitudinal symmetry, the internal peripheral face of
the ring-shaped magnetic yoke which is mounted coaxially with the repulsion magnet and the
vertical peripheral face of the circular plate constitute four or more than four coaxial
ring-shaped magnetic gaps with equal diameter, four or more than four equal diameter coaxial
coils with the same cross-sectional area as the magnetic wire shall be inserted into the
ring-shaped magnetic gaps, and the gap between the coils shall be left with appropriate space;
the winding direction of the coil and the direction of the current flowing through the coil shall
be prescribed so that the coils will generate electromotive force F in the same direction at the

same working 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 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 the diaphragm, if the coil 609A and 609C revolves clockwise,
the coil 609B and 609D must 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
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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, I609Al + 1609BI = 1609DI + 1609Cl, and the winding tensions shall be
equal, when the bisector X-X at one-half axial height of the central magnet is chosen as the
horizontal axis of symmetry, the speaker will have two sets of coil circuits which are
longitudinal symmetry, thus, a full frequency band inner-magnet speaker of four or more than

four magnetic gaps and coils or a band-pass bass speaker is formed and marked by resistor or
similar load characteristic.

The multimedia sound system with digital audio interface according to claim 9, wherein the
axis position of the four or more than four plates of the inner-magnet speaker with four
magnetic gaps and four coils, and 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

so as to fasten them firmly at the speaker’s support.



