| nner Magnetic Transducer with Multiple Magnetic Gaps and Miltiple
Coils and Preparation Method thereof Technical Field The present
i nvention, which belongs to the field of electroacoustic transducers
and nmechani cal -el ectrical transducers in electricity, relates to a
transducer and in particular to an inner magnetic transducer with
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one-hundred-thirty years since t Irst Vi ng-co
(hereinafter referred to as sPeqaeatjonMetigrdothesbff or a patent for
invention in 1877, alnost all the speakers of commercial production
are equi pped wth only one nmagnetic gap and one coil, except those as
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t he vi br atdong rrenbrane IS dr| ven to take piston-like reciprocation
and sounds are produced due to air vibration. However, at the sane

time when the coil reciprocates |ike a piston, according to the

Flem ng' s Egécqpé BﬁradAgtul e, the pernanent magnetic lines within the

magneti c perpendicularly the coil to thereby induce an
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so-cal l ed back el ectronotive force of a speaker by the o
el ect r oacdbeteinaftepcaipirechio A sPpaakens wepgrared deor aatant fasaayention in 1877,
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the sane coil, and the back el ectronotive force necessarily incurs
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name of the present inventor and the like. When the coil is connected to an audio
signal current, a left-handed electrodynamic force F is generated under interaction with
the magnetic field of the magnetic gap according to the Fleming's left-hand rule, such
that the coil and the vibrating membrane is driven to take piston-like reciprocation and
sounds are produced due to air vibration. However, at the same time when the coll
reciprocates like a piston, according to the Fleming’s right-hand rule, the permanent
magnetic lines within the magnetic gap will cut perpendicularly the coil to thereby
induce an electric generator potential within the same coil, namely, a so-called back
electromotive force of a speaker by the electroacoustic technical field. As the vector of
the back electromotive force has a difference in phase angle of 180 degrees with the
vector of the audio input signal (ignoring the inductance and wire-to-wire capacitance of
the coil), they are superposed within the same coil, and the back electromotive force
necessarily incurs distortion during electroacoustic restoration of the speaker.
Obviously, it is an undesirable yet inextricable physical phenomenon.

Generally, the greater the relatively moving speed, the relatively moving range and
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Generally, the greater the relatively noving speed, the relatively
novi ng range and the inductance of the coil of the speaker are, the
| oner the frequency of the audio signal current while the |larger the
anplitude of the back electronotive force become, with a result that
a greater distortion is incurred. Thus, it is inmpossible or unwlling
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the el ectroacoustic field, people can but choose a passive technical

sol uti on ¥YoHECOrHpN. tEres’ tH? Pﬁ%@le@vomﬁwﬁ?efpgﬁe oferdprofasgionalespeaker when
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speaker adestiogthasovassigifier tobe bitte dhilattadestdhe Soigdt drfiatiet he rati o
bet ween the absol ute val ue of the back el ectronptive force and the
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Secondly, the other fatal drawback of e transducer with only one
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field for a |l ong period of one hundred and thirty years.
and the input audio signal is decreased to thereby limit the distortion caused by the
back electromotive force at a commonly acceptable level. It is why some Hi-Fi
speakers, even some Hi-end speakers under world-famous trademarks, cannot be
promoted by power amplifiers.

Secondly, the other fatal drawback of the transducer with only one magnetic gap
and only one coil is high heat generation incurred by a low efficiency.

Even if the adverse factor of back electromotive force is eliminated, the lower
efficiency of the speaker is a further worldwide technical deficiency which puzzles the
electroacoustic field for a long period of one hundred and thirty years.

For example, a speaker of 2-inch caliber has the electroacoustic conversion
efficiency equal to or less than 0.10%. This means that, when the speaker is inputted
with an audio power of 5W, only the electric energy of 0.005w is converted into the
desired sound energy, and the rest 4.99W is converted into useless and harmful heat
and wasted. In this case, the efficiency of the speaker of 2-inch caliber is equivalent to
about 1/70-1/80 of the efficiency of an incandescent lamp.

A professional speaker of 15-inch large caliber usually has a SPL-value of

98dB/1W/1m, whose efficiency is 3.89%, less than one half of the efficiency of the

2



For exanple, a speaker of 2-inch caliber has the el ectroacoustic
conversion efficiency equal to or less than 0.10% This nmeans that,
when the speaker is inputted wth an audi o power of 5W only the

el ectric energy of 0.005w is converted into the desired sound energy,
and the rest 4.99Wis converted into usel ess and harnful heat and
wasted. In this case, t efficiency of the speaker of 2-inch caliber
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mpassi or e PP SeRM 0 188t A Pkt test PR Blgets St  eo
by use of onlpnhefaertis pigaKiednt diavisackectdsantiader withe sifakasndidgapand a
i nduct ance, whose inpedance value is presented as a function of the
audi o cur rehgle oH K§ ggatefgﬁﬂéﬁaéhclp Is TRROgsHiRerto ety af full-sangisc§leptsoacpygtic

| over the ] %?IB?aq%FCe?fthetiyp[f?es?r}]@mgfoﬁécsﬁegl?ernsl? s e c%@s% ﬁwa&,ﬁp%%}%ﬂ{?ﬁg\as an
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frequency audio current. Hence, the sound gqrgessure generated by the

speaker whesikipgieffigiengeriaedevensaicheffigiprgy indae Pwes the ioweddnoedipspipes, and
decreases with respect to the |ow audio sectipn., O .course, far, a,.
Speaker il W& TEEls kavofpe Ry S PaRiPLrRe % BRI Brectind i
up this defidd areant Mib@ﬂhﬁh%ﬂhe%ﬂ@m@@w feBethah i atF e 16 Aebtidhfautide
systemis relatively |ight. wever, a speaker of relatively small
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speaker t roduce.a satisfactory |ow audi.p effect.. Fqr a eaker
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el ectroacoustic restoration quality of the speaker is inproved.

However, alefinigney by tacheichhoeesasitheatibreiing qudldy efuthkisystenfis trélatively light.
vibrating SqstRmd SR8 8P el SRASber MESFRIVES raflief highe oS ams
thus it is hard for the speaker to produce a satisfactory low audio effect. For a speaker
with a caliber no less than 3-inch, Fo tends to the low audio section as a result of the
increased caliber, such that the low audio electroacoustic restoration quality of the
speaker is improved. However, along with the increased caliber, the quality of the

vibrating system increases synchronously, rendering a great decrease in the audio
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section of 5-10 KHz for the output sound pressure in the high audio
section of the speaker. For this reason, people have to assenble
a bass speaker, a mddle speaker and a high speaker into a speaker
system by a crossover network so as to attain a relatively
satisfactory el ectroacoustic restoration effect. However, the

introductio, of th r 0SSO network not only accel erates th
consunpt i%?ﬁ Efi @t *?ﬁ%?%rn'éﬁg%tpwpua@ LEESSHEN thféd}l@maﬁem%ﬁg%?f the

har moni ¢ desk&rations within those frequency bands near the crossover
poi nt s. Hence, people try to change the structure node of a
traditi onal Fop #ak erason, tdeoplediavg lte assagidd & bagagpeaidr, a nsdaﬂglseeajm bnd and
sever al techni cal solutions about a transducer with nultip

magnet i EPeakar inin # SReaker system Wav?ecr%%ewewe@ew as to attgpya @F&Wﬁ'b’e

in the prdg engi

pat ent U557§1f g{gé, (@f%%gég}?%ggﬁ %%:( Wé}gﬂdﬁeveﬂr‘& um} a%tf e

t r ansduc errossiol/éy) netavaid eotrm*@nataaberg@pstharadnsimmﬂoe df(ylécmdlérllemgy dut also
mul tifunctjonal frame. However, it has the follow ng drawbacks: first
of all, tHEIE I newhighepatreonic FRstaralinspsinit ﬂwﬁatfr@qawyth@@dﬁ@eawﬁum
magnet ar&, oy, ‘%e,q with central axial holes. For the transducers of
mni-type an the speakers with small or mddle calibers, the

ef fective diHemes] psoptd triyie ohaogky el sruvags ahoden of att&dnblél&éde@k@m@iﬂg}a
are subjected to unreasonable restraints. Therefore, the invention is
unavai | abiRg'¢ gragngtc QFEI@P? a pihplectrils apd sgvespl @%é«%‘émabﬁolwws abpyb a
and spea L,her nt
us574876l(;t%|r”§d‘\é\¢‘ﬁt'e rm“' 'pe'és)é"eaﬁbgﬂ{ &‘é’ga% 32‘?“ﬁpr%eec§§g%%% o Bgotp?g‘%‘% ng a

t ransducer pzmsemmje oih tresprsdrameuBAaHARhwr\a@oamaaylrm propoged, Yin its
this patent, when applied in hlg ower transducers, arranges center

plats at YRatieBnPataNt ASSAHSHRA o $%1‘iﬁ9ﬁ3arwﬂgﬁf3§§9%)ndat er for (a
d
e T oot USREAEK W] aditie R LALe i dnaalbe e burnd 3 Rl Al 1RE

by the trmvs@lmetrhasﬁﬁelrdubbvmg draeb@ikecmsm@mumblff@nsmmeméﬂeome rear polar
efficiencies of the products with the patent US5748760 (for exanple,

the speak®ateuaid &g ReEbINiVGi Bradpeixas PrayidedsAity BEn@n@%ﬂyf)OI%ﬁ eFarothe
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in its pafieshsiapfi tat hevaymiahh GBAEHD 1434 ité Ghﬂé}fé?@?@ﬁ}gy ardisudjettell 0

an i nner urTnlfrle?ansecr)tnIat():letregpa\slrgteJ CFr(ere/\#oEeh tf?eullngller?uloﬁ |g%%2\gllla§|e%grptie widely-applied
series of speakers of mini-type and speakers with small or middle calibers. Secondly,
the patent US5748760 is silent to essential contents necessary for attaining a
transducer possessed of resistance load characteristics. Thirdly, this patent, when
applied in high-power transducers, arranges center plats at the central axial holes of
the polar plates and the neodymium magnet for guiding the coil's wire out. This finally
loses a direct pneumatic heat-dissipating passage for huge heat generated by the
transducer. Fourthly, the electroacoustic conversion efficiencies of the products with
the patent US5748760 (for example, the speaker units in EON voice boxes from USA
JBL Company) are not significantly improved in comparison with those traditional
speakers using the iron strontium oxide.

UK NXT Company has also proposed, in its patent application PCT/GB00/01484

(CN1347628A), a driver for an inner magnetic transducer with multiple magnetic gaps
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and nultiple coils. However, it has the follow ng drawbacks: the
patent application fails to disclose the entire technical solution
for formng a driver with nultiple nagnetic gaps and nultiple coils.
Moreover, it falls into the range covered by the clains of the patent
CN2333135Y, and the inventor's patent CN97205593.2 and pat ent

licati PCT/ ,CN98/ 00306 9/ 319 . CN1219834A. | diti .
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of the annul ar magnetic yoke are flush with the outer polar surfaces
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US2006029238, DE102005036538), has proposed an apparatus and a net hod
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Summary of the Invention It is a first object of the present

i nvent i on 1 099 enEERRSADN STt BiselPaei ANE heesaripien amon iHpwndlle dpack
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high fidelity, wherein the transducer utilizes its own two groups of
symet ri calPPRagRétlpwerpeelps PigiRs. S nshewni iBaffigc d2i it ds inavitalde to indreafenthee

the i nduct %P@Sﬁset@n& tEQemggan(\élﬁc eplaﬁ'scgr[l(? rtTlll)L}si é’rﬁwafn% e d%ftor{“lohneop mel fPansducer

aut onat i ceﬁ
accordingly.

JAPAN SONY Company, in its patent application JP2006050245 (CN1735282,
US2006029238, DE102005036538), has proposed an apparatus and a method for
eliminating the back electromotive force in a transducer. However, in order to eliminate
the signal distortion caused by the back electromotive force, it has to add a distortion

rectifying circuit consisting of three electronic amplifiers for every speaker.

Summary of the Invention




It is a second object of the present invention to overcone the
deficiencies in the prior art, by way of providing a preparation

nmet hod for mass production of an inner nagnetic transducer with

mul ti pl e magnetic gaps and nmultiple coils. The objects of the present
invention are achi eved by the foll ow ngs: An i nner magnetic
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coils, a vibrating,menbrane or.a pl.anar_sound generating plate being
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magnet i ¢ PerEPex pepdristeyantthe laweheplar alefealtherévghelsr plates kayedhe semer

sur faces . er._an | a tes, respectively,. b
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bottom thereof, the outerside of the annular groove constitutes the annular thin wall of
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the two coils are set identical to each other in ternms of the
cross-sectional area of electromagnetic wires, the nunber of turns,
the wi nding extent, the resistance, the absolute value of inductance
and the tensile force during winding and thus formtwo groups of
vertically sym*retri cal coil circuits by taking the halving line X-X

i t t | h ht th t
ﬁ)(;lr;szgnt al ﬁ%i}?fﬂ@f a%%f Sp‘?o e@@? en fanaﬁ’ﬁ {%eﬁ‘gl Pl thehdnie

back el eCtd‘r@UrﬂFéré’rﬁlaf Qur%% dfﬂﬁ'é“éﬁﬁ'ulérnthﬁpx'r&éﬁwa Shodth&ink W&Pdlé?ah@&%%hﬂﬂwtal
novenents are cancelled out due to a difference in phase angle of 180

degr ees, a:wdltlhemgesmrfa@et rsamrang@i Bb earcorraamndrr@grazmal d’\etlg’rﬂintsfd[thmrmner
wth rrultl | e aps i C ) ich has r |stan

| oad char &@P%’PFB%)TQé glrvpmfggqng ﬁﬂgn? Qe tﬂé’Pl"?tll 8s
and has highcsensd %Nhéﬂnedw&%a?ﬁ@éltﬁﬁrﬁ; &@f@@@'ﬂslfhﬁweraé?gngé@ hnd hﬁi;f'étr ahy-

An i nner magnetic transducer wt I'ti'pl e magnetic gap iple
coils, \Ah|lmh|ercpnlmrp!$esancathna:@mamemmaﬂdme&tsdad@eémﬁyréxéxéonﬁg tm)amelorieatbr

therevvith, | east two. co-axi al ghetic gaps and a coil |
AR e SRt S R e M %W&g%eﬁnc BROURliceHoke being
mut ual | y- 'd&%%lél&'n%n?éoe\ﬁlwtﬂ%g?@rtén‘a & ‘?at@é)é%dtthe%r@n il gﬁé} is
format least two coils, a vibrating ne ra or a planar soun

gener at i ngat jis ahe ebeiengagednorexihesively fiked With and mebobhilestappbdary tbe astica

danping plate, the vjbrating nenprane or the planar sound generatin
plate s dREUBNNGoUeR? & dne rARPIRr (Bing Al ohtleS SERAFEL LA St BIEa isAg

the col | ReRidled dfto! R GRARII I RO bBHGH W el Farfle 'Rl Bihy!dt
the vi brating nmenbrane and a sound voltage signal is induced in t
coils, thedhesinadiicet wittethedranieahas tad sartates of thesdnnutah enalghetiveyoke extethe

of non-magnetic material and provided with at |east two circul ar

axi al hol &€Yard.tipdheis axpl 'é%gﬁt%rth?H%‘F%&O'artsr‘r@caﬁ%ﬁfe?‘ﬁdlpﬁﬁf ﬁ”‘%‘:éﬂﬁﬁr i ROE
a upper p p a C C

roun ot iREsleRbEBA By HONERIBON st HHCnf fio Slodsd B Leftcally

axi al | y- maymetdtaed magmgﬁcsb@;pedgpetrdmmttwmgmtal amnumrrﬁagdwa gap€eof the
sector-like or disc-like permanent magnets of the sane thickness is
sandwi ched2h& digestarise dyped hrivaen mreatneenpiicunHerentialesurises af the apnular
the two p
per manent %?gfgneth%ﬁé gﬁg‘gﬁe %Qﬁcﬁ%ﬁgurﬁfe?érﬁ% &%%%??f g{é ”H[{B%F %HF ‘Mv&% doil
provi ded widths;an i nwardly convex circul ar platforn1at t he axi al
center thereof, the axial center of the circular platformis provided
with an axi alWAo¥esaid eils wiich are ﬁpa?txfacﬂY e Aadesitednigto the annular
wel | - defi I Lan

'H?quﬁ%fg §§ sl %'?IE £ File ?bgWﬁ §8ne %Ptvs?onllggr < ag;e%%r%agrzeulcs

arranged on e ver er clircu ace a

provi ded wiitds, taweortdspomdifg \spate RObRangGERStWedh Sheé itoItcelk, | andt the Riatiihgm
thereof, the outerside of the annular groove constitutes the annular

thin wal | dyections %ﬁ%tpe@tcoﬂﬁﬁn%tr@d#rﬁé%qmmicwgeraﬂpwngﬁ@rpgm thertwa colsre
top end Ofse'i Fﬁc LUt {hect}/f cféﬂg ﬁé@é}% élea}ﬁd&ﬁgﬁlcqgrcgg% cﬂ‘rmé” o}}e&lon at

wal |, a snoo OrIZO pOS|t|on|ng sur ace

arranged, thé sameorigspmetinig axi-al hei ght of the inner
circunferential surface or the outer circunferential surface of the
annul ar thi n thal Qransaugﬁfob@qq e doreps aﬂeﬂaw@c\/@tm adlichh g&s tvedisalhy and

surface i f de f.

o e oL s BRREn B8Rk SR helt Slhdsoa P HRgfhug patarmanes
the upper vamdthk QaBfralRked6! e abpsr aﬁ&@w@ﬁ‘bl@ﬁa@&efﬁd tﬁB%@ﬁharﬂa’h@rﬂa@ﬁet as the
bracket, and jointly fixes themon the axial center of the circular

pl at f orm S@ﬁfcébéyf@ﬂetﬂﬁél axisa @retwithghe dalyingdineraegrredd at thelelf trsiahfeight of

co- axi al | ththeu er a olar pl ates and the
per manent Xﬂa"gﬁﬁ 39” t'&‘%ﬁorgﬁa{;‘g%’é\'as rS?gl 57 adhesi vel y fixed with
and neanwhi Imesw@reawsﬂaﬁ@ysét RRnvedl td @ath B@SH Inl 8Ah$16f the IdhesctiiorfadBrea of

electromagnetic wires, the number of turns, the winding extent, the resistance, the
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two of said coils, which are co-axially nounted, are inserted into

t he annul ar magnetic gaps, said coils are forned by w nding one or
two | ayers of electromagnetic wires, a correspondi ng space is
arranged between the two coils, and the winding directions of the two
coils and the directions of current flow ng through the two coils are

set such tha&ﬁé he t coils generate el ectrodynam c forces F of the
sanme di r RSPBHP ¥7IVe 196 IndNRBNGRARY M TeReieatprce during; wiading And dhes formayo

Syt 11 e T e PP A RLR KPR PR e

with the hedfnaxiall haghtsofothet Mmup@&rmagmbtlawv&re I@ér&bﬁ&l amdmteheapemsrament
magnet as the vertical symretrical axis, and with the halving |line
X-X axi s 'a%'uqtmceﬁaﬂfftheaMOaPmﬁeﬁ*%Weoqa%r?éeoa@mﬁ»avpefﬁm%hjﬁ@qeda@ qoyese of
hot | 20N i YERELE R mAVEhntd J1E 0188 IuP ot B 8 Biel el GsoldhoRAGN
other in terns CT 0SS sectional area roma e res

t he nunbersOodedressiand theacavhediargdesdrentin iriree niagmitd Wucérhﬁth&h@lﬂbl@t e
val ue of inductance and the tensile force during w nding and thus
form two HRIIRNE 8PS @i Bwiticle Solsrarhish: diasceasistance clopd sgfwactt@w&t'ﬁ@ Qrhe
hal vi ng | t
magnet as PRR RAr T SRR ek Ehoraphilos fidiie Mon PRI b,
coi | s andcdphbilityael l‘@dreﬁrtelrntynotl ve forces induced in course of their
reci procating novenents are cancelled out due to a difference in
phase angl e A WY raegiede srangAdceneriie mulipla magsdiic 6pPs §n@1rfn'iﬂTrWI%rCOI|S
magnetic | i

Wi mégﬂgnce 8%'1]?1 beﬁlll nd YRl gelrgg?gosnn%&gd réx%wﬂ'n % fc:ag tttgﬁce

whi ch has resi ar ac erlstlcs or” ap roxwra
| oad charaeéedli sinues rﬁé@wd&asgdpb%hdsélwllt H)dbb'irybehgghse%@@' wtd €he annular
capability and high fidelity. An i nner magnetic transducer with
mul ti pl e TAYIRICH @aRFaps winah rnvivplhtiasidalinds elepiippgnatispriresegre avound in
magneti c e with, at |east

. &%I I?cpl%rrﬂ att %aa@?tv% J:({i'lg & gﬂpeﬁ@éeﬁq rh%%Bg STR edlalgp&r s%lérécf ge&?\%

co-axi al ‘annul ar magneti ¢ gaps an

t he annul gatenRgREdIMetlap witihaabit BoliBit HAd b lddssiambig plate, the vibrating
el ectromagnetic wires are wound in parallel to form at | east two

coi | s, a Nempeefy the pgpaneousd %nptaéngmlaé@mlvgeﬁ@w@ratﬁgw pir & @eﬂ%ﬁtﬁg
connect e stic at e,

U brat i ng ol i EF e RAbePRl, A8 st SRR et s O Breg,
vi brate ivia @hd vibeatieg nﬁérab@nscanada @Murﬁcﬁ%lﬂsrg@%iéhdws trd@cE&Pir tHRO&RE NiheOr
the change in the sound pressure is detected via the vibrating

menbr ane EHGdHcCE baing ofaractegiaed inghal thedrameda ceagieiof nemrenagopticmateriel and
transducernpgéd nﬁh [ gterlzed Lnt

non- magnet P GO RR Y iPhIeagh Op?%vliaﬁg)&abh@ql%s %ttqﬁ?gégpe ‘?% tga rpefu%iermagne&llc

hol es at gdie caxipAbes @ntigert iarephic bA@ d IR dotarPpIg Qﬁﬂhw&réhao Aially
different axial heights, one or two annul ar platform surfaces for

mount i ng repuRied caraawbmhgarpl priogisled t wigh @ppﬁb@u axalshelesces axfallpnagpetizad

platelnthe netic are, provid W th Xi a gnet i

per manent' MFEYIN d preggggéﬁmla&nﬁtg A% ﬁ%anp%'?%ﬁ?fg?&& n%%%‘%%a%"?ﬂ%nq
sane - pol %é%dét@bf fhB@iameSthdREe Y hhdacrRapb&rbeh R We@bolm 6!%\?9 arMh@r
pl ates are turther nounted on respective outer surfaces of

per nnnenthWﬁrngéﬁrsplﬁ@ tentoi mkareplatepé.\ave tfe sapeblaigtied gee mrﬂgn@tpb W|thhe
t hree po | at es, which | 1.y nounte

proj ect ec}ﬁslpggn%r}?&t EERR: Qi k{aﬁ'é%)?( @pm@q@?ﬁg@i@%anip@ygggg\gthi s

made of Wm%ﬂﬂ%érﬁ/e%ﬁ@ﬁléﬁﬁlamﬁ’\ RNRY b8 aMidrihaBof, RS eRRPYENe
circular platformat the axial center thereof, the circular platform

has a snuodchlanplatios IS-RIe\flﬁéﬁﬂswmweﬂW@aholeu’memlrcwlalcmlbmmsraasmootamnd

well-defined vertical outer circular surface, an annular groove is arranged on the
outside of the vertical outer circular surface and is provided with two or more vent holes

evenly distributed in the bottom thereof, the outerside of the annular groove constitutes
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annul ar groove is arranged on the outside of the vertical outer
circular surface and is provided wwth two or nore vent hol es evenly
distributed in the bottomthereof, the outerside of the annul ar
groove constitutes the annular thin wall of the bracket, at a
correspondi ng axial height or at the top end of the inner

circunferenti al fac f the annular thin wall, snpot n

Wel |- et 1 RBGIeRBHFBRVAT o) dad DeaRitnd) eprieseend D afisdigaor skhg op end of
cor 1 espongh g ichbuiRtdhibl Qlrd-Ber R Shndr i GbIL o SbshesRnbbidefined
surface of the annular thin wall, a snooth and well-defined verti cal
posi tioni rrgmza)mtialamnlosmbmutfhm isecarTamggeat a dreresporelingeatialthefuht vhiprebreer
are adhesively fixed onto the axjal . cen e circular platform
surface ofC'rPH%fed?rﬁ@ gyrfacgPrahe QMg Cﬁﬁlﬁﬂ%f‘?r@ag/%}l{gcﬁé’m&w itanwall. a

mount ed widnthd @%nagpem!-de%ﬂéa Xﬁﬁal”eﬁsrl?ﬁnﬁwg élﬁ'fa% %r@ﬂge&rzgaa@%raér,

or adhesively fixed with and nean e stopped vertic
posi tioni n/ghusmrsfraacm off ndrr@agmetic| raateti&li penetadtes dfromgmthbrc:arcMerc axialrreblest of

t he other end enbedded into the circul ar axial hol ea in the bo@]om of
the franme BRAYPPY #d PWsr Palahelgiase P pErREACH TRITEHAEN thgrrackeioaihigintly

surf aces. Qlet erfBAHeAoTRINGE b BN HIARAN BEHANLR 1 Do LB o

hei ght s, e outer polar sur aces 0 er an ower
pl at es, r aspwaticyekey beihy ca-aklaihamoeaniati v@th&héﬂpmnanammérmbmrwmﬁgamms
of vertlcally symmetri cal nmagnetic gap nmagnetic path t he i nner

ci rcunf er g’ méf‘e@@’r‘ef%‘éé iHft 'fwwm%agwgﬁéﬁh%s'%k@eﬂdwwn% BERHUlE
wi th the V& é}%ﬂe%% tﬁé {/éerggIE)B&ﬁéﬁl sorfHcedF the nufapf?nmél%fﬂ% thsagot?toérhoéﬁe

repel l ent -t ree co-axi al annu magneti c ga
sane di angherother endtehmmideﬁ iitaitide cotulsr, axiﬁilmmsanehesbemmaif ltt)e framataed,

are inserted into the annul ar magnetic %@P said coils are formed by
wi ndi ng ori@indy of @ahesiyebr Bxesk with &i& framag erd Giraces of 8hg éspdrramagnetic

spaces ar o@{s r&%@ﬁ}é&%%ﬁ@hém%l%h{%@@ %é %ute?ﬁ?la&?@ﬁé(@e@‘yf{ﬁ% Fpper and

direction ‘coils an directio curren

t hr ough t hewéhpsier plaidss reapectely, ByahHvhiak df loes-2hhee, aal fosmgwnegraﬁps of
el ectrodynanmic forces F of the sanme direction at the sape working
i nstant; Vertically Symmeiial ARonflic QPW@’“@U‘EWW ey reerigl paHar Wﬁ%ﬁ’{‘c

are vertic s%f ?’[édsarf‘rgé ('Tilér%@{e?l é’foﬁ%?%gét&\}egﬁ |Hn<%recrrg§mféf ?rqgﬁmacé Gfthe

shape and or mance cen axrl's

repel I ent - ér}tﬂ%rMﬂ@ﬁ@yCﬂ@ drdehy esitic@aircaneraitial suaacexofthe apperwndhowdre
halving line X-X axis at the half axial height of the internedi ate
pol ar pl atROIFFPIatAE repel | ent-type magnets as the hori zontal

Symret _r| cal 0> of gglgncoﬁlg' Fﬂ‘éﬁ) a?gtc%rax?aﬂblrﬁoéggf‘ ?ir@din§e919e% m?ovﬁwe annular

cl ockwi se wi nding direc Pof
magnetic gaps, said coils are formed by winding one or two layers of electromagnetic

wires, a corresponding space is arranged between the two coils, and the winding
directions of the two coils and the directions of current flowing through the two coils are
set such that the two coils generate electrodynamic forces F of the same direction at
the same working instant;

the transducer has two groups of magnetic paths which are vertically and
horizontally symmetrical in terms of geometrical shape and magnetic performance,
with the central axis of the upper and lower plates and the permanent magnet as the
vertical symmetrical axis, and with the halving line X-X axis at the half axial height of
the permanent magnet as the horizontal symmetrical axis;

the two coils are set identical to each other in terms of the cross-sectional area of
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viewed fromthe outerside direction of the vibrating nenbrane, the
internediate coil 309B nust have a counter-clockw se w ndi ng
direction, and vice versa, the tail YA of the coil 309A is serially
connected with the head XB of the coil 309B, the tail YB of the coil
309B is serially connected with the head XC of the coil 309C, the
tail YC of the coi] 3090 is u vvardly and verticall ui ded al ong t he

coi | bobBiFFIFAINEHE YIRS 1 qfitvinse e wWindia eXigit. threregistancaodg,
a pair of o i
S00A | 20c oMalgBtindeitd B 4Bl tehpfe fof @D lindhQEnk HRIOREL S,
t he el ectgrowegofetartically spametridtal eviisditcaitd by txkirduthe m\glvmgrimervgx dleaciel s
309A and 309C are set to have the sanme nunber of turns, w nding

ext ent rf@éf. fialnelo ] theRAMeReRiaNaenshras thgukarzasial surMelsa ﬁ’ﬂﬁb@?
of turns,; t I

hauct andadiéicRd o ¥t edRS ABIRORULABRBIA Borddt Kl i Yolise o
cor r esportbéingeciuromatiof) nidve meatshare $antelled oos dusmondl tiffgreaxs enpimase angle of

resi stances, absolute val ues of inductance of the two coils 309A

3090, so WY 4897¢%5 ANH NENGH BegEnsfucRE it PR dIney MagRela ransdeear Wity giiples
wth the b ﬁ@tl g? inend %u S cBiis R/Yhﬁ ¥k fae)éls?aincgel!oggt?r% radtdRtics or

i nt er medi at as the rlzonta symmetrica

i nduct anmr@a‘imatbal telsisemee dbdds cﬁaﬂdctbhﬁlcbaaﬁd edse high assdbitiviy, highcasalytic

i nduced by their reciprocating novenents are cancelled out due to a
di ffer encf@p?h”'%?@%"giﬁ&e@tyof 180 degrees, so that the transducer is
an i nner mag t | tLple
coil s which ﬂggﬁr%ésrﬁ%h%ﬂggﬁ{ dée}(gh\@rﬁaé‘lu@!pfesﬁ%g@&idr 5%‘953%%?‘[‘1&3'&%‘}0“&
resi st anoghitioeshprissas heighstid eth and afiamdbeghy censtted WerswithiaglRast two

anal ytic capability and high fidelity An i nner magnetic

t r ansducei- %'Q'I‘?W %’b@@"‘%q&i’@ﬁl @dgap@ﬂambwb@m@u@s% |igto thigi amnular

lcorrprl S€5n4 San% E'h qﬁ'\ﬂugiyf Eglﬂg‘tlrg] fégtr&ﬁg@?ﬁ(ﬁ |Be%sh%F e\%otund t%t
east two C aX| annul ar magne I n being

i nserted panslzl tierrardiidaat twinghlel & CibgRPpg rembvahe br mpuauak byuridgdHeddtingg
el ectroma netic wires are wound in parallel to format |east two

coil s, ABresiNaePREsB A the call bothimand an slaste AaTainD miptp the ¢ibriingg
connect eqn%hgante%? tﬁé)bﬂaﬂgpgﬁgﬁﬁ%ﬂgra%ﬂg%lla?g ' gr vgﬁ%)k/%%te | él?'( ) évenat{ao

vibratin rane or soun enera Ing p

vi brat e igoudll by recigeofingttiee SALEYBLRY of @eichatRAR itidsdung peedslird1e BbieBtedOr
the change in the sound pressure is detected via the vibrating

nmenbr gne \ig then Vieating oem Zge %ﬁg‘hépunds V@‘i‘ﬁ&@c%@ﬂql s friddcedhin the gdfijs, the
trans uce[fanlggb b%ﬂ C@ISF g{eré&g in Otﬂ%t mae[I ad%[r?{“ V\ri mcaigﬁgtlﬁ rg?tegaliagfj

non- mgneti c materl rovi

hol es at prb@déxineh a«t:mtsefwot Jflﬁfu%@fawa'( H@Ie§ BAHR dxfal cBARY tHERShf\Whk lran®d is
different axial heights, one or two annul ar pl atform surfaces for

mount i ng REPYded wilhampi drf@r@}taa@d heigtis opisoSI o @mﬂ@c@@ﬁ@fm chefapes &

plate in g r V|ded ne a I netjz d
pernanent'%?rlg'g'n tagértecs%agr@ F% @eg (?PR%OSVF&%E%@?& ﬁﬁ é%f)arh 3 'Ph@
same pol %h?dét@t phth€iafe Shrd@8e@ b | B Qﬁﬁdllvsﬁnabﬁ'&lz@@' pErminahe, maHeRr
pl ates are fturther nounted on respective outer surfaces of the two

per manentregRgptively and th@ﬁ@metn@ﬂmagrpm pavsfthe épr@mpemltwqﬁmelrrm@mbyﬁmghe

t hree pol ar tes i,ch o axi t.ed, hav

proj ect eaaggfr%g% rPc(iﬂarF\g’T a(rﬁl \Mh}% %ﬂ Onr?ﬁ?ﬁ?gﬁée OugerbsruﬁE R&t%i s
nmade of nAB-+IBPRAHAGNTR Rk toada)elsmméva e ofhd g 1art-t peRaghots CRBMBXe
circular platformat the axial center thereof, the circular pI atform

has a snowiar gtgs.wehich desf ¢axdallyenouad, layedhe §amemr<aectscmraf@c@d match
annul ar q’rgiﬁf%f‘e 'so arr.an e€ on tthe %t(#tﬁ(te e of th? verti caki outter

circul ar G WO R M BFOREY T ACENS BRdRSY SO0EnRINREF SLteAL Ang
di stri but@eviiéd tWie A0tdvaRiIL NRhea! cirdis PHEGHS bl O bxibiNEerA& herof, the

circular platform has a smooth and well-defined vertical outer circular surface, an
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W res, corresponding spaces are arranged between the three coils, and
the winding directions of the three coils and the directions of
current flowing through the three coils are set such that the three
coils generate el ectrodynam c forces F of the sanme direction at the
sanme wor ki ng instant; t he transducer has two gr oups of magnetic

t hs whi ch t | | d h t t f.
Dot | cAMMREGEoHR i Ast e Eromced RERT ey oHer b e e
the repel |enfiadd RRh TREELRoRSvdi ol b dr%bh'EU%Hrnthﬁé b’é&bﬁq thareds, Whe

the halving line X-X axis at the half axi'al height of
i nt er nedi ateergide af the atrellafgrotre capditutentetapelamiyn etad ds‘,he heacket, at a

hor i t al t | s wh t t 309A
8000 hausoRbarstics ot Il g atawéoiq”%ﬂgfazé%r%agﬁcwfsran?ﬂesua%ee%ﬁae
direction g fnufapg]lﬁ’{/v i aatgnﬁ'&tﬁsﬁaWén%ef.ﬁéaehdr%%g@&ft@mg%gwgcég%ﬁan

have a counter ockwi se wi nding direction ce versa, a cen aI
tap YE is aliss pasegpoading rexizh heght of timd émeobr utenirofimfenentiebslirf 8898’ the o

constltutetvvoeuall di vided coils 30961 309B2', the tai

of the coﬁ””S@@QhPsW@érq émP9?‘06’Pﬁomé‘tef' i qll’{e‘f“ﬁ PRSffiPNikE1 8 et'ﬁéurglﬁ

30961', t j Y e
30951\ SR o mlighio e Rln3R%: oY) BlrRORSEE Lo b b
paral | el aimalec pedormn tslurﬁadfeaoﬁ&mdbbééketobnta’mutaomhag&@@dx yaked being rcoraxially

upwardly and vertically u i ded, together with the central _ ,
torm nal VESHNEhwitE Berre @B&wpame%eﬁh@ 3t g Pn%%rﬁfb?wapslvwaﬁﬂ?%“ﬁéyffxeSf

signal in r il
30902 ok 3l ARl Sodl RO SMER poskBing Slitact Stihe Afijidrin Sk
t 0 each otdigie bracketramsi abthd dteercamissyiseidtd oatheaireaandxidl heles in the bottom

el ectromagnetl c wres, the nunber of turns, the w nding extent, %
resi st ancedl the&amssandjointy Aradhesively dired aibeha Apmen dwe @rﬁ‘glquéfa'f:%sr Eft e

during w
cot a1 ot ay BRI e G WP QR he o B (B 0t
of the i nttﬁé gt poleapopl @taeesaseiﬂeetn]w by enidakiueyofeed-20 eah, and Ewm
the i nductances of the four coils and the back el ectronotive forces

i nduced friwm SFIPE P oepicabatsyRYNeiicas nBagRetis 2R aneenstied Palie: ditr prRera
di fference f

an inner 'ch@?gl}gﬁt% rI ggrgé c(grth(\%\néﬁ Hggngn%?ﬁernc%ké E@hsé g})r{se?anﬁl{ﬁg%mé?l
coi | s whi C(hrchﬁﬁeréﬁﬁal siireaves of méqbo(dﬂ@ra&ﬁst(ﬁlthésrtepélsanotypémmgmtsmﬁ go-axial
resi stance |load characteristics and has high sensitivity, high

anal yti c cpwhkirmagpetiherns Jihg satee fiegeteth i nner magnetic transducer
with multiple i &mﬁ

magnetic pat hthga%gggé(?acgneﬁé)égﬂﬁg a(li@;h%gg% @dﬁ%ﬁht}gwgﬁﬁgat eaést%ljr:‘etS \?\%‘ﬂ”ar
co- axi al anaghaic gBENelid Coigaps f@hkdadyolinding @Bbion tae iaggrsi dlstyctrothayindtie
t he annul ar magnetic gaps on which nutual |l y-insul ating

el ectr orrag‘ﬁ'é@ﬁi EOfPsRENAEIeSNRSBN Are ArpRges W%We?fb”feo‘ihﬁ‘ieaﬁoﬂsea%q theyinding
coils, Y A (o] I I

connect od WCRORTE BEMEEETs e dngH R REnS  areHERSH A LR frgf Lo
vi brating serset ans teat thd el e igeherditel @Ry @irio GorpéSiF of the sdine\dgaction
vibrate in air to generate sound by reciprocating the coil bobbin, or
t he changeatithe sa@e Y@iiied PF@sture is detected via the vibrating

menbr ane and ‘% %ﬂs%{ugct e?igggg g%ﬁ%%aﬁ IlﬂgaHeC[\E gétﬂstmcﬁ:céré S\%ert]icgﬁy and

transducer be

non- magnet h&xz@ﬁfaw s B ebap rowrihe (hf ddofedical eR&de bM® ntdghetid perfendiaate,
hol es at the axial center thereof, the frame is provided with, at

di fferent Wb?h 'tiie Qﬁ’étrglfﬂxfﬁ Of(ﬂﬁﬁére@ﬁlqu\ﬂxﬁyp@ﬁﬁﬁﬂ@ﬁs 1 @?W@ﬁ'ﬁ?‘sﬁym%@l f$, and
mount | ng eI I'I)]ag 15@1 a%(fh% gSaH,heVPa a?%' t Sfut% (ﬁacfgé? atgggla ?Ila?er of

plate in tW % one 'axi a
per manent ﬁﬁ@géﬁéllenlf@ﬁ@ﬂ%tghé‘@'a‘é th@ﬁ&lzbhglmmmemtax@gnets have the

when the two outer coils 309A and 309C have a clockwise winding direction as
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positioning surface of the annular thin wall of the bracket, and at
the other end enbedded into the circular axial holes in the bottom of
the frame and jointly or adhesively fixed with the frame, tw end
surfaces of the annul ar magnetic yoke extend beyond, in their axial
hei ghts, the outer polar surfaces of the upper and | ower pol ar

| at | d f t
Pt Vert | CapR Epiob:quieiei s Bt coldhp VikBaig: MEMBHIR et HSTMAglgie co1
ci rcunf er gqyd ﬁﬁlus W vieaE Boffter Scr@mRULR m o @tﬁdn NPKR f\féFéEBthetﬁgﬁ??\

with the vertlc circunterential sur t he po ar plates of the
repel | enttheypit 30@4y isetesiallyf «:unneoted mnthehe:beemd(alof mmdulaogﬁﬁgeeml ‘cB gama
more of said

of the sane

co- axi al | §P! @Sﬁt'%aeﬂaéév éon'?'?%th"é‘ﬁ‘ ARG K& qﬁ%?‘é‘r?’%ﬂ@tt%\(&&é@e @i d
coils ar I

oFr ea, 2CondR SRR EREN o GuRled g (Y S bTIE DA KAEH v
coi | s, anttiethhed XAndthegotid3o@ata paisofaignahiepftaernmindls obthe trapsdusethd thize
di rections of_ current rovvigénglathrou h the four or nbre coils are set

such t hat“YRSPEurOBR andr Lorrss sgleRehateethel €209 SERPSSRFONRL AEaEsOTHhST
the sane Qéét?o%ég?ﬂ@ﬂ@%r&?%n&mll&@%lé@%nhg?%rﬁm the 3il§%§ggra%%fb‘é%eére

has two groups magneti ¢ paths &Vertica

hor i zont adetyo sywenthe Bamalnumlbet efitams ofvingieg Rtent, ¢edistamamhdandoRORAId of
performance, with the central axis of the repellent-type nmagnets as
the ver t i BRYctanaendnd fhedlumbar of tuspgi Winding exient Easistange and @bseliteasaue oft
the hal f f I

o er e SRSl B LA R IRHED A Ghy b v

hor i zont ahunstygreref turesl wiading iextents, wWhstartidee, hvepl@slivalues of Indlubi@fds anthe
609D have a cl ockw se w ndi ngq direction and a counter-cl ockwise
wi ndi ng oﬁ"’Pé‘@t‘? 8P0A 398 esq A% K fprm fxo grospe af Yartnally Bemmatrisicad cisguits méth

vi brati ng rzgr ne AR 4,5t f aRdi 'hgff E‘ax kg 60 ?rﬁ ;50 % atgnnc“h%ﬁ]@e

have a count er - WI se W ndi ng di rec and a WI se

directi OmorQOhtﬁaEWﬁmﬁtmﬂl Yax@,.nmevmﬁﬁlctéﬁbés’i oftthe ted s 0hnd hRe Cigrdk
609A is serially connected with the head XB of the coil 609B, the

tail YB o¥e¢tipanqiiye forgemindugedsiy thein r9C!@@ﬁﬁfé19t BEVEINENs errecansalEd@isiue

w th Che Bl dielste' Phabes: ol 86160 daoliRa b Gh St R B dfens

I s gui dedmagvaicdirsnsainderv ithi @altble aagtic RRPE 0dnd BRI dofs F\aHieA has
together with the head XA of the coil 609A a pair of signal input

t er ni nal sresistanpe 19ach Aatactenistics s appredmatelyvesistineedrad ahargeipristiss ande

' tor s o aedrity Hon PENP e dli i FoR bdfonet c 1 nes, the

nunber of t uamsandrhBagidiei ththseddenlith hiiples Hiaghaite gapd BAd AaPIHIH LRI,
val ue of inductance and the tensile force during wnding so as to

form two \Yhieupempriseses me@aeﬂwyp%@/ Afd fiacw bedrg conieted iﬂnegeww @hleapiewo

hal ving I in I xi al ht of .the int di at
per manentéorr%(ggn?e%%nzaﬁ%!r eOIFI g%tgadagy??ﬁe? b% Felgg“gser&eﬁ YN s
of the fouagreicl @@ndntWMClbaﬁMtugﬂyeiﬁ&\mtht EMetrdRhgGRSic \Ni@é@%@b WY in
their reciprocating novenents are cancelled out due to a difference

in phase %ﬁﬁ@ﬂeét%forfm@@IQ?éQWéE@”Ss@Vlbrﬁimgtm@nbﬂaaﬁ@da@éﬁnar sound genseating

magneti c q} I net nd
whon had PETRNE R GD y M it B oET Fid 5o BRB0, BESPRH Al e SBiatEnce
| oad charmeiBfanstdraise Qﬁﬁahﬁﬁnkjl@heﬁaﬁﬁé iptditey ist oriveRit@ Ribe@ kY bit € generate
capability and high fidelity.
sound by reciprocating the coil bobbin, or the change in the sound pressure is detected
via the vibrating membrane and a sound voltage signal is induced in the coils, the
transducer being characterized in that, the frame is made of non-magnetic material and

provided with at least two circular axial holes at the axial center thereof, the frame is
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An i nner magnetic transducer with nmultiple nagnetic gaps and nultiple
coils, characterized in that, the permanent magnet is a Nd-Fe-B
magnet . An inner magnetic transducer with nmultiple magnetic gaps
and nmultiple coils, characterized in that, the bracket is nade of

al um nium al | oy, non-magnetic stainless steel, or engineering

| asti c. t thod f

N th i iR easRuE: P BT A B P TR0l SHE rog

tubul ar t oRbiriEg OdadiRd@arbind PlatER MR bSpd¥Ré &liiates mbhe%%remgkehavmeg
an inner di anet er 1D1 and a height 1H1, and a coaxial inner diameter

1D2 and a rhegrgiic o4, ateheprowdm \dltfarmteeraxcaml megmeiized Operabentmnhagsst,
than the inner . di arret 102, the hei ?

o't hi ok BSEoareI Ha0 T Adtfiene vimagmsts Nayeie RGP BHY o B Msios b ulting

i denti cal ifst@ieloBiaf bl&% Polk plaftes aQQ 'ﬂﬁr{hephﬁhﬁted foh?eédé@hUeaJuté%HbéE“sSof
1H1 and 1HZ havi ng snooth and wel | -defined inner circular surfaces

and hori zdh¢ &vo ;puesmanamhma@nstsrtbamestnomla)palﬁbﬂﬁamheht@wm)m\a/gm@a the three
orthogonal |y i ct, the cent of the tubul ar tooling 01;

O ebadd: e MR aa Shesheralbrme e e e 88 E AraeH RS Siacateh
section hEthngwetﬂW% béHiherl AEBA&S, 4Glakbt ‘shﬁ\aﬁé”b‘f”n%ﬁ rh&fPletid o Adrid @nke
st opped by the horizontal positioning surface 0110, the inner

di anet er IDdvitheliwith an frivtardlpl conaerc eiroflarpplaifdriny at heD2xidl. Gtemihareoly the

e e ot SO ST RSP etyc P L b el ng, 2
I nner annular groove is arranged on the outside of the vertical outer circular surface and is
provided with two or more vent holes evenly distributed in the bottom thereof, the
outerside of the annular groove constitutes the annular thin wall of the bracket, at a
corresponding axial height or at the top end of the inner circumferential surface of the
annular thin wall, a smooth and well-defined horizontal positioning surface is arranged,
at a corresponding axial height of the inner or outer circumferential surface of the
annular thin wall, a smooth and well-defined vertical positioning surface is further
arranged, the repellent-type magnets are adhesively fixed onto the axial center of the
circular platform surface of the bracket, an annular magnetic yoke being co-axially
mounted with the repellent-type magnets, is at its one end engagely or adhesively fixed
with and meanwhile stopped by the vertical positioning surface of the annular thin wall
of the bracket, and at the other end embedded into the circular axial holes in the bottom
of the frame and jointly or adhesively fixed with the frame, two end surfaces of the
annular magnetic yoke extend beyond, in their axial heights, the outer polar surfaces of
the upper and lower polar plates, respectively, by a H-value of 0.5-20 mm, and form
two groups of vertically symmetrical magnetic gap magnetic paths, the inner
circumferential surface of the annular magnetic yoke forms, together with the vertical
circumferential surfaces of the polar plates of the repellent-type magnets, three co-axial
annular magnetic gaps of the same diameter;
three of said coils, which are co-axially mounted, are inserted into the annular

magnetic gaps, said coils are formed by winding one or two layers of electromagnetic

13



di anmeter 1D2, the inner dianeter 1D2 having a fit tol erance of
positive 0.02-0.05 mwith respect to the dianeter of the polar
pl ate, and then coating the coinciding polar surface of one of the
per mmnent magnet and the polar plate with an adhesive and neanwhil e
applying a pressing force thereonto, and then renoving the tubul ar
tooling 01 once the adhesive is cured, S0 as o attain a [ manent
magnet and & 68fr3§p0885‘9e3%?%ﬁrea?réa%gat}ﬁ?‘ﬁ?? ¥h§dtﬁ69§i ?fé’?ya'gqeﬂ'@d‘f"m ing .
a tubul argifepAbld & tR2tiB&iI8anB M ARADEHY & ARERT Aling WSUIn RS HREcoil
having a thin-walled tubular section with an 1 nner diangter 201 an
hei ght 2Hire sehsuchimad thedtheseetods g@@ratealeatrgpdgnaniit fdrodseff afithe sarhe piosdtiohve
0.01-0.05 mmwith respect to the outer circular dianmeter of the polar
pl ate anoattﬂi‘fa_esz?rﬂwpgﬁ”% 'E%tﬁ_(}'éx circular platformof the bracket, the
tubul ar secthanydhub& RS ItHENGHER otfgn%?]ne?it:' athd YwHiGs Srd NRRICHIG and
total thickness of the polar plate and the pernmanent magnets or the
r epel | entharigpetaliagyrenggicabin tehres rof pebetrical yippenaghetagnetfc péréormance,

. i . . d out
ci roul ar EUFPEEEGTENS & HBUAR A EOPP A SRR oGRS BAE ) axs, and
posi tioni RGP { i e i
central a@?jsﬁgfﬁthe [gr%ﬁ%?(a%@é[jgo %%SWX% h%béﬂﬁggﬂﬂt}%ﬁﬁﬁﬁ%ﬁ%é@ﬁ%&lg%{kﬁ
magnet artte rérellpatiare phahets askhectiorapetabeynanetatal yxadhesi vel y fi xed,
[ [ havyi he i di t 201 and all owi n
e 2ot ol e ek R areler, 20T and ol g ng
enmbeddi ng/iéNe?F?rQl?dthEQJuﬂ{rsiQé%ﬁr@ct%%fqgévbp&ir{ghrﬁeﬁpfa'ﬁg' NBte %(ﬂéte coil
surface of one of the permanent magnet or the polar plate w _
adhesi ve 3098' meahidnd @ cappbyclockwisepwizslBigndirebiiorg @antl Mbce@nd=) a sdn@teiap
t he pol ar &I, ate and the permanent magnet are stoppe

d by th
hori zont afB o &isPPestl ah t%plaf Bk e 6 AR o dbeical ?;088?/§q1§g@82i}utartwo
then remyj ag, Lok I%lﬂé ogfsqo'ahé'gaogézoncﬁ& t&i'i‘e{Aa%g‘?ﬁ vSil! Q(Ag[i]sggeria?@

as to attaln two polar plates an pérmanent nagnet ‘sandw
t her ebet veaenesthd alithathe head axB £ildf Yyheadbie SOSE' ythei head X©ggttherchil 309C-is

magneti zi ng, t he per manent nmagnet and the polar plates which are

co- axi al |SFaBnetingeted withthejtad Y Benplthe peil il Yhgeidhe g9l %09;53[ éper
tizi I t t I ot i_.ngs

01 and 02 23O Aed Uiin' BE MR RRTE BV oot a0 1B ¥ Upyh By e

pl at es aneritaBy peidsdntegéthemgitet® odtrahtaptentteal 1a8dlthey caSEEE' dng the
fixed together; - a bracket 03 which is nade of non-magnetic .
mat eri al 1co\mbpﬁb|§r{o 3eR BRI OLUgRAb input terminals of the transducer, the coil 309A" and

the coil 309B1', as well as the coil 309C' and the coil 309B2', are identical to each other
in terms of the cross-sectional area of the electromagnetic wires, the number of turns,
the winding extent, the resistance, the absolute value of inductance and the tensile
force during winding so as to form two groups of vertically symmetrical coil circuits with
the halving line X-X axis at the half axial height of the intermediate polar plate as the
horizontal symmetrical axis, the inductances of the four coils and the back
electromotive forces induced from their reciprocating movements are cancelled out due
to a difference in phase angle of 180 degrees, so that the transducer is an inner
magnetic transducer with multiple magnetic gaps and multiple coils which has
resistance load characteristics or approximately resistance load characteristics and
has high sensitivity, high analytic capability and high fidelity.

An inner magnetic transducer with multiple magnetic gaps and multiple coils,
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circular platformat its axial center, the outer dianeter 3Dl of the
circular platformbeing less, in a negative tolerance of 0.01-0.05
mm than the dianmeter of the polar plate, and having a fit tol erance
of negative 0.01-0.05 mmw th respect to the inner dianeter 2Dl of
the tubular tooling 02, at a correspondi ng axi al height of the

| t hi |1 f th b bei furt de
b andvie) o Rer REP S AT G S G AR e R, 5 st two

i nner ci rcdélﬂalddrﬁﬂ%?‘?ﬁadl?@% c Yapt %daﬁ'%hl%ome Beigihsdr@YiiR® el ddnular
tol erance of positive O nmwith respect to the outer dianeter of
t he annul anagredjneddps g/rmIqmlcrap\pxlxtyaalrygmmalr@dhlesirma@mtlo wikhas larwva\rodhq in

convex circul p. atf m0300 and n placi ng on the adhesjve t
e ke fe

pol ar pl atR&&? ﬁ’;atr‘i‘@n‘fo”ﬁ’a@ﬁ‘ ing merpRrane Q5 PLAREL BN GRIGHAN

whi ch havepxﬁbrb%ﬁﬁycoaﬁs&e&wtﬁ%h@l;é.vb@dﬁwgha/% ﬁlastléegnaﬂg PIRAE \/l%?%ﬂmg
and then enbedding theminto the inner wall of the tubular tooling
02, the i rmembreaklordifie plasart sthib genewmtihg lp@té)ls deendo sitvode il gir fa gersenate

secured with the vertical outer rcul urface 0310 of the i rdly
convex i rCUMAPY ST EHRD (o HhsPhFoft BF CBUa T Gif Mg prasste ibadgeiee

closely akuf ¢ QinRGRY QﬁéTB@ﬁe%Heé SBQA@K/OI%E | Y a0 @1% cRJH@t{‘ﬁe

and applying a pressing force, and once t adhesive I's cured

pol ar pl attemsdackrbhingpbaraatesintd imthatethedrantens rrraeipealf hemmagyete matgnaltamd

are adhesi vel% secured to the axial center ?W t i circular pl atform
gd [iiey,

surface 0300Viged Wi ab}f‘ééi(@‘fo circular axigt Role? 3t &eRIGhESTSAL BRIMG M
hori zont al g&l&%& t\nﬁtg' 3¢ d r%rﬁc%nag?’%? GHRE, SR oY §d 1 drRliiaP QRitfolR D ces I

surface 0305 en nesting the annul ar magnet yoke
of the transuhiiogrelbstomianpiag watds,20® oppdsite stunfauésabf ooelpotey (l3te @anthe

then inwardly sliding the annul ar nmagnet yoke al on% t he snmooth outer
circul ar dupgnglie B?tht RES tRIBYIASE Willet 9nsh, Xa¥ nmeaRetRA uPEMaREgh dPadfske

reaches t Wésp?%tl%l | dq tie g@rn%fneﬁ t@%’t Ee @Qﬂ@ﬁ)e![alrl wali! Ydes abuttinlgy

control ling I ng eed o annul ar oke to fina
stop it byadahet therpatamiss, mﬁmlpuatwanegummfmm@e&@o Céspédft@elmlumlseltfaces
renmovi ng the tubular tooling 02 once the adhesive is cured, so as to

prepare tv He e eegrangps ”Eﬁgr@iﬁrﬁ%tcia‘i‘%fﬁll'te nGnet More Aeis efnigrelant-bpe
more co- a‘bﬁ% &QQHé ?Jur%?%?ﬁ% hglagﬁﬁﬁi O(/\/h ch%ré %H%x%\li%hﬁtred harx]ve the same

enbeddi ng upper en ar maghetic yoke 1nto

circul ar gxbjattddcdrea iandthatchatithotmecthreleher ﬁnb&ﬂﬁernwmdnaﬁhbgseweé Yorauket is
jointly fixes the annular magnetic yoke with the inner circular hole
of the fl aRgde Phnam@ageriiconsierialaRe Provighs wilhareivarly eyer sirpulayataianm

and two Orat'm(% gxﬁpéénf r tiqérg ft h\% &%DEL Blratfgﬁrgﬂg% ég‘.m%?{%s nda\p%I-(ﬁeQ?\@d vertical
% ? oné or tw e as?lc anpi ng

adhering in

pl ates, thmt@muﬂcuﬂaeahfa@e émawrwldlrgaddvﬁgs aesiyednd thé olitbide pF theakrtisaloider
generating plate, so as to prepare an inner nmagnetic transducer with
mul ti pl e neiGHIBE iskrfapspandaiscPreanided Wit te@or g0 velt helas eveslysdigiiued nthe

h
has. i gh st Bfacf AR BEEEIELYnb SRhaAPRERrq SARMERA SR SRhYS Hnanst
A prepar atfhenbrkétochtf ar céfesbbidihg NB@N ehéightt banadu@enopmdnh gtllthé pheer

magnet i c g&l%im?grgntglshll'fgcleeofct%:ala?qnul?a?{mrﬁ stélll agsmooth and well-defined horizontal
positioning surface is arranged, at a corresponding axial height of the inner or outer
circumferential surface of the annular thin wall, a smooth and well-defined vertical
positioning surface is further arranged, the repellent-type magnets are adhesively fixed
onto the axial center of the circular platform surface of the bracket, an annular
magnetic yoke being co-axially mounted with the repellent-type magnets, is at its one

end engagely or adhesively fixed with and meanwhile stopped by the vertical
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the pol ar plates and the pernmanent magnet(s) of the transducer with
mul tiple magnetic gaps and nultiple coils are provided with central
axi al holes of the sane dianeter at the respective axial centers

t her eof ; a tubular tooling 01 which is nade of non-magnetic
material, with one end having an inner di aneter 1D1 and a height 1H1,

and a coa I nner . di a er ' h ht 1H2, the ner

di anet er % Bi’é‘pnﬁ"@c!ﬁl othg ?ﬁﬂ”ﬁéggmt wah Oﬁﬁg e ket qugn@t't eHsr epfle

hei ght 1Hlhejded Bl mulia(?sa%(léll!?d'eé h?tﬁé“b@ﬁé!ﬁso? RE e %Hngmﬁﬂtor
magnet, and the height 1H2 being identical to the thickness o

pol ar pl adbesivélg fixedbwitiathesfembe, dws emwisummiasblﬂﬂwermnmag meagoetichyoka @xtend
wel | -defined i nner circul ar, surfaces and hori zon ositionin

o f mccs 07008 108" Kl DaBSviRe A R PR Of (e ROt ang Vel dtar a
axi s of thaet uRlibhativbobi N8 HOkIue of 075- ?(?Fgﬁd%hﬂg‘om Qfgrblife ﬁg@é@&q’l?t

magnets of the transddcer into the tub r section having t I nne
di anet er sh@inetficdl meadneticlgap meghdtiogoeiis, tthe lines tavppretirdntiat berface of the
hori zont al sitionj n surface Ollmgwﬁtl}x' e inner dianmeter 1Dl havipng a
fit tol er%{}’i‘ r&?aQHS‘é‘i GKeopnp Jegst §e vRiFdHewnTergntiphaurigcatet Be

of the peg g@gsgﬁg@%p% ﬂ%hma AR R @Sogﬁlaltlé}ﬁuul%?h% Qt#:f%a?é

of the trans into sectlon avin e inner dra
1D2, the oftimesardé disetetar; 102 having a fit tol erance of positive

0.02-0.05 mﬂvmth respect to dianeter of the polar plate, and then
coating the eyt HE:F*H’i"ﬁQ ﬁ@lda?o'@u\"’f‘%feea%fcooef‘?‘éa”éifm?%e‘gearrﬁd'ﬁ%ﬁt@ rfﬁ*ﬁnf@?

and the p#?"nﬁfar%ﬁ%ﬁetw %b ?gggad{aﬁﬁg N méaee?vmhé.ﬁ%aqq%'r xrfm Aayers of

pressing force thereon en renoving the tu t ool i A
once t he dditesiagaeticwiras, adrresporaingt €pagtsd arenamarped menesdn thadnatorandea
pol ar plate whi ch are co-axially adhesively fixed and whi ch have

central &G0l ankghgavinding d'r%pﬂp%ai the %dar.r@fge@@'wdcwe.dgreﬁt&w@ ghpeurrent
non- rragn o'\/\ﬁnd;%?(?fr?‘h%ef Bpm%%%cgl%%éﬁs&aﬁ%ei g% egFﬁ)fPérj &e cgpéjé@r{erate

section wt ner anet er e I nne

di anet er a&irddgwamig farcés F of thearaatecdireafiopatsthé kae Qobdndintfantm wi t h
respect to the outer circular dianmeter of the polar plate and the
i nwar dl y coﬁ@@xtr@iﬁdéﬁﬁrahai)lt‘é{t)fQTPHP%fOftrﬁég'lﬁt'écR%f‘s whieh @i uedicalbe@nfon

2HL bet Nohde st bl B RS oY dE8RBORB e Blonkil BRSSO

t he pol ar atea t he per manent or t ere

magnet(s)wmfthtetmemtraslmsdﬂwre@él(bnhwpem@agsﬂmnéthanmwIsg/md%&ridaemi,raalnsr
and outer circular surfaces, the tubular tooli ng 02 having hori zont al

posi ti oni Wl ¥ halves line ¥oX s 0o hatli ¥rl deidhbgbsl ms?rmﬁ@l@fﬁs%maﬂ%
central %é@m‘? rttrtéeln{e'l‘rh%lg{e ﬁo%)rl dlzﬂg 'of the repellent-type magnets as the horizontal

symmetrical axis;

when the two outer coils 609A and 609D have a clockwise winding direction and a
counter-clockwise winding direction, respectively, as viewed from the outside of the
vibrating membrane, the intermediate two coils 609B and 609C must have a
counter-clockwise winding direction and a clockwise winding direction, correspondingly,
and vice versa, the tail YA of the coil 609A is serially connected with the head XB of the
coil 609B, the tail YB of the coil 609B is serially connected with the head XC of the coil
609C, the tail YC of the coil 609C is serially connected with the head XD of the coil
609D, and the tail YD of the coil 609D is guided upwardly and vertically along the coil
bobbin to form, together with the head XA of the coil 609A, a pair of signal input

terminals of the transducer, the coils 609A and 609D, as well as the coils 609B and
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enbeddi ng the permanent magnet and the polar plate which are
co-axially adhesively fixed into the tubular section having the inner
di aneter 2D1 and arrangi ng one side of the pernmanent magnet to face
outwardly, and then enbedding a second polar plate and coating the
coi nci di ng polar surface of one of the permanent nagnet or the polar

plate wt and nean [ essin

t her eont o%o%ﬁ Lﬁecoﬂ%laé?\,\% Q?aé?‘pﬁéé’*{ ﬂtger 'Qqﬁrénne% %ﬁé’ﬁggeg ogal area
st opped b)bf'feib%trbﬂlbgﬂéiﬁtlﬁiespm%lrtdnﬂj%lriibﬂuﬁfh'é ftﬁ@Q\nrQﬁﬁé)eﬂEntt bR feditdnas, the
tooling 02, and then renoving the tubular tooling 02 once the

adhesi ve iabselutecvhlus of induetenca aad thet tmsmﬁofome @turatgewmémd s Fetonfarrefwo

magnet sandw ch d t.her ebet ween Xi a ivel i xe
Coget her - SRS cerRALE ST B RAL UGBS Wil X BMAS 1BEORY A5 dha kel
nmagnet andidiBeigA &rth@krﬂérﬂ%d%é gemaerrenf:ma@%ét%lsltue ﬂé‘r‘”%ﬁta\r'gi/rﬁmfetr%ﬁlda@
magneti zing only the permanent nmagnet by a proper magneti zi ng
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- enbeddi ng the upper end of the annular magnetic yoke into the
circular axial hole in the bottomof the frame, and adhesively or
jointly fixes the annul ar magnetic yoke with the inner circular hole
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and two or nore coils into the annul ar nmagnetic gaps, and then
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2 is arear view of Enbodinment 1 according to sent i nvent I on.
which are co-axially adhesively fixed;

- a tubular tooling 02 made of non-magnetic material, with one end having a
thin-walled tubular section with an inner diameter 2D1 and a height 2H1, the inner
diameter 2D1 having a fit tolerance of positive 0.01-0.05 mm with respect to the outer
circular diameter of the polar plate and the inwardly convex circular platform of the
bracket, the tubular section 2H1 being identical to or slightly less than the total
thickness of the polar plate and the permanent magnets or the repellent-type magnet(s)
or the repellent-type magnets of the transducer and having smooth and well-defined
inner and outer circular surfaces, the tubular tooling 02 having horizontal positioning
surfaces 0210 and 0220 which orthogonally intersect the central axis of the tubular
tooling;

- embedding the permanent magnet and the polar plate, which are co-axially
adhesively fixed, into the tubular section having the inner diameter 2D1 and allowing
one side of the permanent magnet to face outwardly, and then embedding a second
polar plate and coating the coinciding polar surface of one of the permanent magnet or
the polar plate with adhesive and meanwhile applying a pressing force thereonto,
wherein the polar plate and the permanent magnet are stopped by the horizontal
positioning surface 0210 of the tubular tooling 02, and then removing the tubular
tooling 02 once the adhesive is cured, so as to attain two polar plates and a permanent
magnet sandwiched therebetween which are co-axially adhesively fixed together;

- magnetizing the permanent magnet and the polar plates which are co-axially
adhesively fixed or only the permanent magnet by a proper magnetizing machine, and
then alternately using the tubular toolings 01 and 02 so as to attain repellent-type
magnets with 3-4 polar plates and 2-3 permanent magnets which are co-axially
adhesively fixed together;

- a bracket 03 which is made of non-magnetic material, with an inwardly convex
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3. FIG 3 is a longitudinal section view of Embodi nent 2 according to

t he present invention. 4. FIG 4 is a longitudinal section view
of Enbodi nent 3 according to the present invention. 5. FIG 5 is
a longitudinal section view of Enbodi ment 4 according to the present
i nventi on. 6. FIG 6 is a longitudinal section view of Enbodi nment

R S S e PR L A SERH TR

?heFIp?esg ey, ﬁvéeﬁf@é;ggfmé}«ahc@@m.@po.ownw {Pbn BEQEBRAbf the 36RPPRAI ENd O
having a fit tolerance of negative 0.01-0.05 mm with respect to the inner diameter 2D1
of the tubular tooling 02, at a corresponding axial height of the annular thin wall of the
bracket, there being further provided a smooth and well-defined horizontal positioning
surface 0330, the inner circular diameter 3D2 of the annular thin wall having a fit
tolerance of positive 0.1-2 mm with respect to the outer diameter of the annular
magnetic yoke, applying the adhesive onto the inwardly convex circular platform 0300,
and then placing on the adhesive the polar plates and the permanent magnets or the
repellent-type magnets which have already been co-axially adhesively fixed and
magnetized, and then embedding them into the inner wall of the tubular tooling 02, the
inner wall of the tubular tooling 02 being smoothly fit and secured with the vertical outer
circular surface 0310 of the inwardly convex circular platform, the horizontal positioning
surface 0210 closely abutting against the outer polar surface of the polar plate and
applying a pressing force, and once the adhesive is cured, the polar plates and the
permanent magnet or the repellent-type magnets are adhesively secured to the axial
center of the circular platform surface 0300 of the bracket;

- pre-coating the adhesive onto the horizontal positioning surface 0330 or the
vertical positioning surface 0320 of the bracket, and then nesting the annular magnet
yoke of the transducer from outer end 2D3 of the tubular tooling 02, and then inwardly
sliding the annular magnet yoke along the smooth outer circular surface of the tubular
section, when the annular magnet yoke reaches the polarized area of the permanent
magnet, manually controlling the sliding speed of the annular magnetic yoke to finally
stop it by the horizontal positioning surface 0330 of the bracket, removing the tubular
tooling 02 once the adhesive is cured, so as to prepare two or more groups of
symmetrical magnetic paths and two or more co-axial annular magnetic gaps of the
same diameter;

- embedding the upper end of the annular magnetic yoke into the circular axial hole
in the bottom of the frame, and adhesively or jointly fixes the annular magnetic yoke
with the inner circular hole of the flange in the bottom of the frame, inserting the coil

bobbin and two or more coils into the annular magnetic gaps, and then adhering in
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9. FIG 9 is a longitudinal section view of Enbodi nent 8 according to

t he present invention. 10. FIGs. 10-A, 10-B are | ongitudinal
section views of the polar plates and the permanent magnet in

Enbodi mrent 9 according to the present invention. 11. FIG 11 is a
| ongi tudi nal section view of Enbodi nent 10 according to the present

i nventi on, 212 ElG 12 is . a schematic view show he I
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the distribution of nmagnetic gap magnetic |ines of the outer polar
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14- A, 14- 14- C and
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of symetyigicahalfRi dapability and high fidelity.

A preparation method for an inner magnetic transducer with multiple magnetic
gaps and multiple coils, comprising:

- the polar plates and the permanent magnet(s) of the transducer with multiple
magnetic gaps and multiple coils are provided with central axial holes of the same
diameter at the respective axial centers thereof;

- a tubular tooling 01 which is made of non-magnetic material, with one end having
an inner diameter 1D1 and a height 1H1, and a coaxial inner diameter 1D2 and a
“height 1H2, the inner diameter 1D1 being 0.01-0.5 mm less than the inner diameter
1D2, the height 1H1 being 0.1-2 mm less than the thickness of the permanent magnet,
and the height 1H2 being identical to the thickness of the polar plate, the tubular
sections 1H1 and 1H2 having smooth and well-defined inner circular surfaces and
horizontal positioning surfaces 0110, 0120 and 0130 which orthogonally intersect the
central axis of the tubular tooling 01;

- embedding one of the permanent magnets of the transducer into the tubular
section having the inner diameter 1D1 of the tubular tooling 01 to be stopped by the
horizontal positioning surface 0110, the inner diameter 1D1 having a fit tolerance of
positive 0.02-0.05 mm with respect to the diameter of the permanent magnet, and then
embedding one of the polar plates of the transducer into the tubular section having the
inner diameter 1D2, the inner diameter 1D2 having a fit tolerance of positive 0.02-0.05
mm with respect to diameter of the polar plate, and then coating the coinciding polar
surface of one of the permanent magnet and the polar plate with an adhesive and
meanwhile applying a pressing force thereonto, and then removing the tubular tooling
01 once the adhesive is cured, so as to attain a permanent magnet and a polar plate
which are co-axially adhesively fixed and which have central axial holes;

- a tubular tooling 02 which is made of non-magnetic material, with one end having

a thin-walled tubular section with an inner diameter 2D1 and a height 2H1, the inner
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circuits according to the present invention. 15. FIG 15 is a
di agram showi ng schematically the wiring of the coil circuits of a
transducer with doubl e nagnetic gaps and double coils according to
the present invention. 16. FIG 16 is a diagram show ng
scherratically a first wwring of the coil circuits of a transducer

ith th th | ing ta.th t
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and three coils according to the present invention. 18 is
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magnet(s) of the transducer and having smooth and well-defined inner and outer
circular surfaces, the tubular tooling 02 having horizontal positioning surfaces 0210 and
0220 which orthogonally intersect the central axis of the tubular tooling;

- embedding the permanent magnet and the polar plate which are co-axially
adhesively fixed into the tubular section having the inner diameter 2D1 and arranging
one side of the permanent magnet to face outwardly, and then embedding a second
polar plate and coating the coinciding polar surface of one of the permanent magnet or
the polar plate with adhesive and meanwhile applying a pressing force thereonto,
wherein the polar plate and the permanent magnet are stopped by the horizontal
positioning surface 0210 of the tubular tooling 02, and then removing the tubular
tooling 02 once the adhesive is cured, so as to attain two polar plates and a permanent
magnet sandwiched therebetween which are co-axially adhesively fixed together and
which have axial holes;

- magnetizing the permanent magnet and the polar plates which are co-axially
adhesively fixed or magnetizing only the permanent magnet by a proper magnetizing
machine, and then alternately using the tubular toolings 01 and 02 so as to attain
repellent-type magnets with 3-4 polar plates and 2-3 permanent magnets which are
co-axially adhesively fixed together;

- a bracket 04 which is made of non-magnetic material, with an inwardly convex
circular platform at its axial center, the axis of the circular platform being provided with
a central axial hole which is matched with the axial holes of the pole plates and the
permanent magnet, and an associated quadrangular or hexagonal concave hole, the
outer diameter 4D1 of the circular platform being less, in a negative tolerance of
0.01-0.05 mm, than the diameter of the polar plate, and having a fit tolerance of
negative 0.01-0.05 mm with respect to the inner diameter 2D1 of the tubular tooling 02,
at a corresponding axial height of the annular thin wall of the bracket, there being

further provided a smooth and well-defined horizontal positioning surface 0430, the
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19. FIG 19 is a longitudinal section view of the tubular tooling 01

according to the present invention. 20. FIG 20 is a |longitudinal
section view of the tubular tooling 02 according to the present

i nventi on. 21. FIG 21 a longitudinal section view show ng the
bracket 03 according to the present invention. 22. FIG 22 is a

| ongi t udi.nal ' i howi ng t he b t 03 according to t
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them into the inner wall of the tubular tooling 02, the inner wall of the tubular tooling 02
being smoothly fit and secured with the vertical outer circular surface 0410 of the
inwardly convex circular platform, and meanwhile inserting a non-magnetic material
fastener into the central axial holes of the polar plates, the permanent magnets, and
the bracket, the horizontal positioning surface 0210 of the tubular tooling 02 closely
abutting against the outer polar surface of the polar plate and applying a pressing force,
and once the adhesive is cured, the polar plates and the permanent magnet(s) or the
repellent-type magnets are adhesively secured to the axial center of the circular
platform surface 0400 of the bracket;

- pre-coating the adhesive onto the horizontal positioning surface 0430 or the
vertical positioning surface 0320 of the bracket, and then nesting the annular magnet
yoke of the transducer from outer end 2D3 of the tubular tooling 02 and inwardly sliding
the annular magnet yoke along the smooth outer circular surface of the tubular section,
when the annular magnet yoke reaches the polarized area of the permanent magnet,
manually controlling the sliding speed of the annular magnetic yoke to finally limit it by
the horizontal positioning surface 0430 of the bracket, and then removing the tubular
tooling 02 once the adhesive is cured, so as to prepare two or more groups of
symmetrical magnetic paths and two or more co-axial annular magnetic gaps of the
same diameter,;

- embedding the upper end of the annular magnetic yoke into the circular axial hole
in the bottom of the frame, and adhesively or jointly fixes the annular magnetic yoke
with the inner circular hole of the flange in the bottom of the frame, inserting the coil
bobbin and two or more coils into the annular magnetic gaps, and then adhering in
turns within the frame, one or two elastic damping plates, the coil bobbin, the vibrating
membrane or the planar sound generating plate, so as to prepare an inner magnetic

transducer with multiple magnetic gaps and multiple coils which hasresistance load
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The corresponding rel ati ons between the main el enents and their

ref erence signs according to the present invention are as foll ows:
Pol e surface: 100-900; Franme: 101-901; Annular platformof frane:
1013-9013; Threaded hole for assenbling the frame: 1061-7061; Frane

fl ange:

1011-9011;

characteristics or approximately resistance load characteristics and has high sensitivity,

high analytic capability and high fidelity.

Description of the Drawings

1. FIG. 1 is a longitudinal section view of Embodiment 1 according to the present
invention. |

2. FIG. 2 is a rear view of Embodiment 1 according to the present invention.

3. FIG. 3 is a longitudinal section view of Embodiment 2 according to the present
invention.

4. FIG. 4 is a longitudinal section view of Embodiment 3 according to the present
invention.

5. FIG. 5 is a longitudinal section view of Embodiment 4 according to the present
invention.

6. FIG. 6 is a longitudinal section view of Embodiment 5 according to the present
invention.

7. FIG. 7 is a longitudinal section view of Embodiment 6 according to the present
invention.

8. FIG. 8 is a longitudinal section view of Embodiment 7 according to the present
invention.

9. FIG. 9 is a longitudinal section view of Embodiment 8 according to the present
invention.

10. FIGs. 10-A, 10-B are longitudinal section views of the polar plates and the
permanent magnet in Embodiment 9 according to the present invention.

11. FIG. 11 is a longitudinal section view of Embodiment 10 according to the present
invention.

12. FIG. 12 is a schematic view showing the distribution of magnetic gap magnetic
lines of the outer polar plate in a prior art speaker.

13. FIG. 13 is a schematic view showing the distribution of magnetic gap magnetic
lines of the outer polar plate in a speaker according to the present invention.

14. FIGs. 14-A, 14-B, 14-C and 14-D are schematic views showing the waveforms

of the audio signals and the back electromotive forces in two groups of symmetrical coil
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Pol ar Plate: 103-903; Permanent magnet: 102-902; Annul ar magnetic
yoke: 113 -913; Annular magnetic gap: 110-910; Magnetic lines of
annul ar magnetic gap: 1991-9991; Coil: 109-909; Coil bobbin: 107-907;

circuits according to the present invention.

15. FIG. 15 is a diagram showing schematically the wiring of the coil circuits of a
transducer with double magnetic gaps and double coils according to the present
invention.

16. FIG. 16 is a diagram showing schematically a first wiring of the coil circuits of a
transducer with three magnetic gaps and three coils according to the present invention.

17. FIG. 17 is a diagram showing schematically a second wiring of the coil circuits of
a transducer with three magnetic gaps and three coils according to the present
invention.

18. FIG. 18 is a diagram showing schematically the wiring of the coil circuits of a
transducer with four magnetic gaps and four coils according to the present invention.

19. FIG. 19 is a longitudinal section view of the tubular tooling 01 according to the
present invention.

20. FIG. 20 is a longitudinal section view of the tubular tooling 02 according to the
present invention.

21. FIG. 21 a longitudinal section view showing the bracket 03 according to the
present invention.

22. FIG. 22 is a longitudinal section view showing the bracket 03 according to the
present invention.

23. FIG. 23 is a schematic view showing the working principle of the audio current
and the back electromotive force in a prior art transducer with a single magnetic gap
and a single coil.

24. FIG. 24 is a schematic view showing the working principle of the audio currents
and the back electromotive forces in a transducer with multiple magnetic gaps and
multiple coils that has symmetrical magnetic paths and symmetrical coil circuits

according to the present invention.

The corresponding relations between the main elements and their reference signs
according to the present invention are as follows:

Pole surface: 100-900;

Frame: 101-901;
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Bracket: 181-981; Inwardly convex annul ar platform of bracket:
1118-9118; Inwardly convex annul ar platform surface of bracket:
11180-91180; Vertical positioning surface of annular thin wall of
bracket: 1820-9820; Horizontal positioning surface of bracket:
1810-9810; Adhesive: 1811-9811; El astic danping plate: 141-941;

Annular platform of frame: 1013-9013;

Threaded hole for assembling the frame: 1061-7061;

Frame flange: 1011-9011;

Polar Plate: 103-903;

Permanent magnet: 102-902;

Annular magnetic yoke: 113 -913;

Annular magnetic gap: 110-910;

Magnetic lines of annular magnetic gap: 1991-9991;

Coil: 109-909;

Coil bobbin: 107-907;

Bracket: 181-981;

Inwardly convex annular platform of bracket: 1118-9118;

Inwardly convex annular platform surface of bracket: 11180-91180;

Vertical positioning surface of annular thin wall of bracket: 1820-9820;

Horizontal positioning surface of bracket: 1810-9810;

Adhesive: 1811-9811;

Elastic damping plate: 141-941;

Vibrating membrane: 106-906;

Dust-proof cover: 105-905;

Dangling edge: 199-999;

Annular groove: 1631-9631;

Vent hole: 182-982;

Inwardly concave vibrating membrane paper support or adhesive: 107-907,
10700-90700;

Non-magnetic fastener: 160-960.

Preferred Embodiments for Carrying Out the Invention

FIG. 1 shows a longitudinal section view of Embodiment 1 according to the present
invention. It is an embodiment of an inner magnetic speaker with double magnetic gaps
and double coils. The upper polar plate 103A and the lower polar plate 103B are two

circular flat plates which have the same thickness and the same projected area and
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Vi brating nenbrane: 106-906; Dust-proof cover: 105-905; Dangling

edge:

199-999; Annul ar groove: 1631-9631; Vent hole: 182-982;

| nwardly concave vi brating nenbrane paper support or adhesive:
107-907, 10700-90700;

which are mounted coaxially, and a Nd-Fe-B magnet 102 is sandwiched between the
elements 103A and 103B. At the axial center of a bracket 181 made of aluminium-alloy,
there is arranged an inwardly convex circular platform 1118, with a smooth and
well-defined vertical outer circular surface and with 0.01-0.05 mm of negative tolerance
less in diameter than the elements 103A and 103B. The element 1118 is provided with
an annular groove 1631 at its outerside, with twelve through holes 182 evenly disposed
in the bottom of the groove. At the outerside the element 1631, there is an annular thin
wall of the bracket which has smooth and well-defined inner and outer circular vertical
surfaces. At a certain axial height of the annular thin wall of the bracket, a smooth and
well-defined horizontal positioning surface 1810 and a positioning surface 1820 are
further formed.

An adhesive is applied onto the horizontal table 11180 of the element 1118, and
the elements 103A, 102 and 103B which have been magnetically polarized are placed
thereonto, and then a tubular tooling of non-magnetic-permeability material is
embedded into the outer circular vertical surface of the element 1118 and the outer
circular vertical surfaces of the elements 103A, 102 and 103B so as to ensure that the
latter is mounted and positioned at the axial center of the element 11180. Once the
adhesive is cured, an annular cylindrical magnetic yoke 113 is nested to the outer
circular surface of the tooling and slides from outside to inside until the lower end
surface of the element 113 is stopped by the horizontal positioning surface 1810 of the
element 181, the elements 113 and 181 are adhesively fixed by the pre-coated
adhesive. The tooling is removed once the adhesive is cured. At this point, the upper
and lower end surfaces of the element 113 have the same H-value (0.5-20 mm) as the
outer polar surfaces of the elements 103A and 103B, respectively, and two co-axial
annular magnetic gaps of the same diameter are formed between the inner
circumferential surface of the element 113 and the vertical circumferential surfaces of
the elements 103A and 103B. The upper end of the element 113 is embedded into the
circular axial hole in the bottom of the plastic frame, and the outer wall of the element
113 is adhered by an adhesive to the flange 1011 at the bottom of the frame and fixed
therewith.

A coil bobbin 107 with coils 109A and 109B two co-axially installed thereto are
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Non- magnetic fastener: 160-960. Preferred Enbodi ments for Carrying
Qut the Invention FIG 1 shows a |ongitudinal section view of
Enbodi nent 1 according to the present invention. It is an enbodi nent
of an inner nmagnetic speaker with doubl e nmagnetic gaps and doubl e
coils. The upper polar plate 103A and the | ower polar plate 103B are
two circular flat, plates ich have the_sape thickness and the sa
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are furt heéwrif@rattydn terms of Aeocmetizsi stepesand ppdgnetic pruperty, laee faymied ovithethe

table 111 of . t el epent, 1118, .and the e] enents 103A, 102 and 1036
whi ch haveCesis Hgmbel eap Jeigrdion e eemartcl Gl Sba roHG L WO Sta Phien
a tubul ar 4,golyjingnof AR BRENG! e Q%Héﬁ%bﬂ?i'sli,ymﬁitaﬁﬁ' 38 %se{meo&ﬁ%l
into the outer circular vertical surface of the elenment 1118 and the
out er ci r cymaretieal exis.alhesainclikwemgaichemheticdiegramt of tHOBW, gra @ cfredilsl@BHs
so as to «?n?%%&%% the latter is mounted and positioned at the

't

axi al cent'® HEREHINVEIYHD. Once the adhesive is cured, an

annul ar CY'iﬁﬂ{ﬂeﬁ%egﬁgﬁbeédén‘sf?ibfé)b%telﬂﬁ,itr% QR Sgint1@7:[th§(¥fb'r'étf?\ irfér{]ﬁgh@r

surface of the tooling an i'des fromoutside to inside un

| ower end 196r &t eheffrantee 161 earenddHekBelys fisddo pymethey reshectivelyl Xdrelly, in

positioning surface ]f810 of the elenent 181, the_elenents 113 and 181
|b3%tP

are adhes ImeRtelPTNe prget invention &b indprdances of thedwe grupa gl ¢alls 109A
q . . . . '
removed ongg 4H§s a&#ﬁ?ﬁ%h%god EldERSmothe Fdtbss Rk frr%}fvgigﬁel:e(cg{ﬂgc_aﬁlag

| ower end surfaces of t el enent 113 have the sane e
mm) as t henowhentpadeatousierdctarklsy edch dtbere tespectively183heq hdvd BMference in
respectively, and two co-axi al annul ar magnetic gaps of the sane

di amet er £"85¢ 8PYRQT H3H dRERES he i nner circunferential surface of the

| t 113 t [ ty t
T03A and 103 RS gt | Ent Bl e AN ER Rl b AR llon o e

circul ar aeménthd0@A amd 1 0GB bat thercoatspdneingl exsitsucfadasaofehe aadehte 3aiatier

wal | of the elenent 113 is adhered by an adhesive to the flange 1011
at the botA®M dNdt3ROVezeR bk PPPSIE P rRttelWith groups of magnetic paths with

symmetrical magnetic gaps with the halving line Z-Z axis at the half axial heights of the
elements 103A and 103B as the symmetrical axes as along as the H-value is selected
properly according to the caliber of the transducer and the magnetic path. The lines of
magnetic force in a magnetic gap are shown in FIG.13. Hence, the speaker in the
present embodiment is a transducer with multiple magnetic gaps and muiltiple coils
which has resistance load characteristics or approximately resistance load
characteristics and has high sensitivity, high analytic capability and high fidelity.

FIG. 3 is a longitudinal section view of Embodiment 2 according to the present

invention. It is an embodiment of an inner magnetic transducer with double magnetic
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A coil bobbin 107 with coils 109A and 1096 two co-axially installed
thereto are inserted into the annular magnetic gaps. The two coils
are formed by winding 1-2 | ayers of electromagnetic wires. As viewed
fromthe direction of the vibrating nmenbrane 106, the coil 109A is
set to be have a clockw se winding direction and the coil 1098 is set

to h t di d t . Th
rose cedrR A SRl ST riRafshriueEh 108 ebhE et Eiseoriment |
the w ndigg £xi86ks: ﬂi’\@%\ﬁ/%!ys&&%% v‘dﬂ@tl@bﬁ@HBFeﬁweVﬁ]éj% BhbbaitHint ange

and the tensile force during winding the coils e colls 109A and
1096 ar e suetittiiedaby the emnidal gibhating mespreoti 08| 3nd Feetust-proef cower 2P5anps

of magnet t hs il circui rical vertically
and hor i z%ﬁ?‘gqamﬁn %q%@? ﬁﬁa'&g ?ﬂr&‘? h@&ltrugtH%g’r@H'ﬁr}E?ﬁ%’ figtsnt2 5y @'P'?y,
are for nqgrwﬁergpteagergb?(vﬁ}gug Cgﬁbetrgpe hal f axial height of the el enent
102 as the horizontal symmetrical axis and wth the central axis of

t he el ement sExX0eBRtheldIRvaiffeld®8, Bmbbtimenetis bdly idantimatto iEpedodaxérs .1 imhe

circuit-wiring schematic dia ra groups of coils refers to
FIG 15 dPmng PRELER WoTKig Giie %and g‘%ﬁﬁfﬁﬁe Copieatse | AEEIEe, d¥nisPRgted
pl ate 1414esthiohQlil bOBRBA ReA 7. the vibrati ng nmenbrane 106 and the
frame 101 are adhesively fixed together, respectively. Wereby, in

Enbodi ment IFIGf 4tihe bneifetital isactont viewm ofﬁmﬁaddndmﬁt:ﬁamsdwg td the present
groups of. coil Se'iLOQA and 109 nd, t he back el ectronptive forces

i nduced fPGRIPRT IS ap&m P Y rpGeRaonadic sperkeb Wb dpule B@IBSicaPR
ot her, rea?ﬂ%db\ée&dls Q%w&h@ﬂs!@é%%@ deffrfo ik %a%}?aﬁgu&lngé Qluﬁimarﬁo

degrees Referring t 13, when t stance etween t
out er polalpy seplécﬁsea;p@ﬁom b‘éthelamehat ﬂmri%mo'afmd bt83@t mrEmbdment 1 of the
correspondi ng end surfaces of the elenment 113 each are H and above

zero, it Rr&seibdRyasiian §he,(upaeh S?%B”g‘?f ipsnBe walhoéihe epaman %Wh‘s in
symetri f
YA her morSRARes fidBRemabidchoke 11 Jik b o 2 La, Blibiporife
as al ong awulahéhitwabhbiibeilsacket 481 thepopped bfythaeamrlwthgu wanl df lites brakkdaer
of the tr%qsducer %{m t he ma netic path. The lines of magnetic force

in a magr&tlii§ RIAHdes wWith RoRoT H qﬂpqugdequ@ﬁé'@nzqrﬁ@ pé)ﬁE'QR'@Q Stiffagends10.
present elrﬁéoqﬂv@nén%%fathﬁr ARSAYERT thﬁ@dé@Fhéﬁtph JTRINELiG ?Jaﬂ'?e Athr

multiple coils whi has resi stance arac eristics
appr oxi nedirelipfarerstias tsarfeee lobaite @havlac tien ivadli 65 trendiehaat BBYhand they are

sensitivit hlgrt] alytic ca\%ﬁblllty and hlghflde|ltK ~_ FIG 3
is a | on@EHVHY 'X%CSEY Paedice et It eAb BaiSRRM T EabediMenh g ush InvAkes an

present 'é&%%@n?ﬁzgaﬁe kS RO b?é@%ﬁ R im&R 1 YPShe TRAGE ifvention: the

transducer with e magnet|
element 4012, on substance, is of an expansion to annular thin wall of the bracket 481.

Except this, Embodiment 3 is fully identical to Embodiment 1 of FIG. 1 as well as to
Embodiment 2 of FIG. 3 in terms of structure, working principle and describing contents.
Therefore, no repeated description will be given here.

FIG. 5 is a longitudinal section of Embodiment 4 according to the present invention.
It is an embodiment of an inner magnetic speaker with three magnetic gaps and three
coils. Onto two opposite surfaces of a circular polar plate 303B, two axially magnetized
Nd-Fe-B magnets 302A and 302B are respectivelymounted, and in turns two circular
polar plates 303A and 303C are respectivelymounted onto the outer surfaces of the
permanent magnets 302A and 302B, the polarity (N-pole and S-pole) of the two

permanent magnets are shown in Fig 5. Three polar plates have the same projected
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gaps and double coils. The differences between this enbodi nrent and
Enbodi ment 1 are as follows: the inwardly concave vibrating nmenbrane
106 in Enbodinment 1 is substituted by the conical vibrating nenbrane
206 and the dust-proof cover 205 in Enbodi nent 2. Thus it can be seen
that the structural formin Enbodi ment 2 |s suitable for cone
speakers of vari ous ca iffer ,

hbod mente AL A PERNERI g e SRR BGRS3 Ve Hlampgh GP5Rand soac
struct ur e,ar¥egHI NOthidkh &), Bliteth@ BickABSS 6fithd @Igrr@ﬁmm i8 enJMI@Fg@F@an Bt
repeated description will be given here. is a |ongitudina
secti on vidkvihef elpmisodidABMts®B agcloordsurg that thee llp%%@énnagneaﬁermm@nﬂowmg

gape ana oo o8 nol SipraliES PP ed o0 oGP A UG R P Re en-Gpe
mat eri al  sHEdheRSisa3bmEdN THR Rl A ¥e dde@@hﬂ?@é rr%gﬁ@t%ta'ré’BlsB&;setdktﬁwt@QHW\A%rrdly

thin wall of the bracket in Enbodi nent 1 t he present invention.
The upper mcavmﬁroufartmormrﬁelﬁamﬁm&ﬁ oft Mabsmrmmtalw@bzaqkst B&1 which is

terf fit h t h t 413
annul ar | oy RaREd Y HLATAIRard fef Baiora AL, e g0 2 203G,
end of t hQan@rIHé' bﬁrﬁuléﬂhé‘gﬂ@b'yo@é 31D8VRSHAY AR htd Sorb M 564 c\%t’éhoﬁhe

snoot h and wel | -defined horizontal positioning surface 4810.

| ower end aedmenie31iiBhby medns adfnetéssanl leniinyt 1 (L case, frestwedupper tahcda lower
outer circunfer nt| surfa t he annul ar, t hin of the el enment
381 and { 1R0) SPBOSHP ATOT a g URIFALS Geval (el el nihorSaen

t hat Enboqhm&er%dué&sguﬁdaéglafetﬁe e rRENtS Vaf@bﬁnénoc bgwerésee&tnszybﬁﬁ& KiGifer
i n Enbodi nent 1 of the present invention: the el enent

subst ance,circemfsrerdial estpfansi oh the elamehtar31t3h|form/sal logeﬂhet hmtrbrtae kedrtical

481. Excetth 3 sf 'ca t o Enbod nt 1 of
G L e Riaieental Ssag Pt CIomitts e U S ks tspe s mpdhete
wor ki ng prgaraglsqbﬁ anek @ﬁé%b@mcwgr& &%%a« J&%@p%@m aﬁgm%%?emee

description w |l be given here. I's a longitudinal secti on
of Enbodi rmldtofzuheaelemledt 3P s@dhbsvely éwﬂtb the\mecnﬂarmurfactet amdsplane formed by

enbodi nent. of an_i nne etic s aker vmth t hr netic gaps and
Chree cor IS8 MERT BRTaRci0dBhGR s A o 0 &1 b daiman a1 Braee Tho
303B, two gXi @r&%nt@ﬁ%@?ﬁbﬁﬁéj AWk F&s %8'1'@9@§§ o?ORé %gk%%aﬁgetgey are

respecti vel ynount ed inturns two circu ar pol ar ates A" and
3030 are rathpsivtly Vizéy bpadhesiveo ritfter tdmeovingt e tsaling ag esil btbbmmGO'pemtlmmreet

et ol B0 TP bR b Rl b e
sane pro
] oA A8 g i AR LS,

of the el €rmemthe3digstiorns ottheuditaliray gembtamarsochéte wils BheA ehe 39T aBHSA ts0
as to ensyre that the lines of magnetic force flow ng therethrough

are not saUrEVed? HeFVEse avipding grectien a@ﬁdalt'l“il PHuRPER BepRdl F%rha"?yﬁe
magnets i soof AR A ckwiBl %/lr%'lq: dIP%Ctl{)ﬁgﬁ tiﬂ'?g JW A %re‘?\}ecrinlt 8885 R4
onto an |nvvar(? | y concave ci sur ace 1%

al um ni um seribloyonbected aith F&ilhaskli XBhofitee pnemeaommjtrw taihYBrof a@m@nwsoaﬁd

then the el enents 303A, 302A, 3036, 3026, 3030 and the an
magnet i ¢ y®RE S capreciesl with ihq De%ﬁﬁt@dh%ﬁfeﬁ‘qﬁéo%&\i and Ff@r?%rY Cotf thhie

el ement 311%&9\%#?53 30¢ @%p@&ar&\gc\%ﬁﬁ:@w’g&g% a%ggthxg jen dHhént $89%0 férjﬂf"ﬁp‘éﬂ of

upper and surface e~ el enent ve the sane val ue

(0.5-20 nmgignal triput espeets togethbewithities heml AA of tid aleasndBOIA ETHel elormartits
303A and 303C, respectl vel The i nner circunferential surface of the
el ement 39%orif95 epg e:for%i g 117t t Re N9 the Home cEasaseriong| grea of the

‘ .
gaps s1on SOTERETRS dhP sl e Binilina bl GE APRULE S0dRARFbSC
di amet er. aFbsetipphéveetid ©fmd hamebeokins3 Windisg agBes irygdtindd xatlabsldtae

value of inductance, and the number of turns, winding extent, resistance and absolute
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val ue of coil inductance of the elenment 309B are respectively
identical to the corresponding suns of the nunbers of turns, w nding
extents, resistances, absolute values of inductance of the two

el enents 309A, 3090, respectively. Hence, two groups of synmetric
magneti c paths and two groups of symmetrical coil circuits are forned

with the ral _axi he.repel l ent - magnets as the vertical
symmet r i ca%afﬁsc,oeﬂafrqgu%g?#]e toﬁetﬁga?lgmﬁﬁt %’?5%.‘3@)(659??“’ y {aﬁgt'% |'® tﬁe
axi al - hei @hitespéndintes@hetr e BAASerd Df tilAs NRIMtIAG txAInts YBEBEALEAhp&OhitS -
The detailed structure of the nagnetic paths and the circuit-wring

schemat i cvaiesdif ffusnes ef tha twe elesients 309Re B0 rE$IECtivedy\ Hende, FvGgldsBs of
the present_ | 1t L.on _show a first schematic view of the wiring, of
t he speakée}rsvaefin‘% hra e %8%5??8" é‘ﬁ?}sgr%ﬁﬁ)a_Cﬁlﬁy@@e&‘ﬁ?@'_‘)ﬁ'{ﬁ“ﬂqﬁéf‘? foc”ng
el astic daifpihe GetrdtaRis3 dhe rePBllchetype RRRPER 220K vét*ﬂé'al‘é?r?ﬁ%ﬁdc@gaxis and
menbrane 306 and the dan)g.lé(: ng edge 399, the dust-proof cover 305 and

t he franevifoiheabalviggHiesi §xi$ jak diok helfjextab heighent the elemEnb8AGBreast thd
of the pre i nventjon, the_inductances of t three coils 309A
3098 and *?_glgggﬁfds rﬂ@ekxgglkagf.eyger (Sjﬁ%fl?%eggf‘ﬁtf‘ﬁeegpﬁﬁdﬁ‘@%eqcr ?ﬁ"@fjrthe
reci pr ocadiichigwirty &EREMaGAIBgRALEKIRE BrEEEoiRYRAGFIY HEK and ERDRSH bfvtﬁ.'e Y
as they have a difference in phase angle of 180 degrees. The speaker

i n EnbodiRfesant inventianshopingsefinst sahematic viewi of the wiriag stitheespealier ith three
mul tiple netic gaps,and nultiple coils which has resistance | oad
char act errlﬂg @é %P Sﬁ‘%m? ﬁ%n%éefzk)Rl?eésﬁ‘?t%@\é\%PB‘QH‘gc‘iaaiﬁééﬂe Pscpﬁé’gb%{’hd
has hi gh oemeictiintitng mBingParde)nkiGhes anafihd | | g bispbl

Except the abgvé, Edr?bn(;di ment 4 is fully’l ggﬁ%%{%g?gttﬁg %%%%H{&ﬁ%%{d%ogf
FI G 1 i rendethesframe S0 uarevadhesively kixad tpgéthei pleacanid Embodimehing of the

contont oy 58n, P8 RSP -ERETFRE LB bl 80081 o

Wi ring ofelddi@niotie BroatdmdMedSVIRTBIdiA RabrdeQiidg Ml j in
Enbodi msnet 5 accor dirng Ito tehe pr eseréﬂnrt%élbrno\%g{r'{ﬁ @E{/&Hrﬁti agﬁsgo g&rggag@gy

enmbodi mergachiothergpepsicivelniastiheyhhave andifierencecingtipse angle bht&ederpédss The
Enbodi ment 7, of. F ., has the sane frame, magnetic circuit _structure
and rel efgﬁ?k%e'gc'%f%@?&'&e@grﬁ 8ﬁ1”§e Qéesﬁﬂﬁ&i'fa%prﬂ Isga {prsquesy) Wit feultiple

di f f er engRadriatit | BhImIBPRE LRl Wilte hAg eRsksRl fl isti

When t he t\/\% ou?gaé}wcoi I smSOEAl %‘nd 3090 iavgzI %hlé?cic %@gta\%\nﬁr F%Sg or
di r ect i oreppEoximaakydepisamce headodharactedkticsliand ctasomigiofsehéitvityi higatdnagytic

marrbrane,Cathg:l”tiyg%grr@%dﬂid% |t§. coi|

Except the above, Embodiment 4 is fully identical to Embodiment 1 of FIG. 1 in
terms of structure, working principle and describing contents. Therefore, no repeated
description will be given here.

Figs. 17-A and 17-B are diagrams showing schematically a second wiring of the
two groups of symmetrical coil circuits as mentioned in Embodiment 5 according to the
present invention. This also an embodiment of a speaker with three magnetic gaps and
three coils.

Embodiment 7 of FIG. 8 has the same frame, magnetic circuit structure and
relevant describing contents as Embodiment 4, with only one difference in the wiring
manner of the three coils as follows:

When the two outer coils 309A' and 309C' have a clockwise winding direction as

viewed from the outerside direction of the vibrating membrane, the intermediate coil
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308B' nust have a counter-clockw se wi nding direction, and vice
versa. It is set to dispose a central tap YB at the a half nunber of
turns of the coil 309B' to thereby constitute two equally-divided
coils 30981' and 309B2'. The tail YA of the coil 309A" is in serial
connected with the head XBl1' of the coil 30981 the head XC of t he

il 3090
002 ueB s Bhleth cERMRES e WS S B2 25 I 50K st 1

connect ed ddpole tahEeRRELHPE Rfthd BendiohdmRIM tuing RS cHPwessH t)zS »thereby
vertically guided together with the central tap termnal YB of the

coi | 309B'coabtintg tvbequallytdiidérbeeils309B1 oarfdom%a pae tailofA’of theadoil i3ApA'tis

term nal s .of thetra sducer . S t ,
col | 30034 sera ot eaMiibe sgr XBea8ne st 0RET BRinesd dhoor a fal b
i dentical i§ & aghcdtnBeted vithttRE M Yas2' Tohfhecdoﬂ%ge?c{h'e%ﬁ%%fﬁiﬁe ebil Sdwe>
el ectromagnetic wires, the nunber of turns, the w nding extent, the

r esi st anceyftet s abew‘aﬂ&l@omaeued @uﬁtmtheilhea@h@é ohthe ¢die309dhssi then fupweeily,

d di h f, i cal .
Syt cdereay SEREGErbELn FaThE it i Rarras e g0t J05E' 355 Ubist
at the halgopgiizal t@ﬁﬂrtﬂ@ peﬁ‘rf oftsggal ﬁﬁ&&%‘.aﬁé &f tﬂé’ir%sdﬁb@rt R ls'%&ﬁ\a@ﬁ\etc'aﬁf

hori zontal symretrical axis nce, the inductances of the four coils

and the baiiﬂl@AédirettheombB@Q&ﬂ fasrw@lgas theluméﬁDQ‘G‘and tHuaeconI 306BR'paredadriting to

novenent s ar‘e eﬁncel led o ectively, C? e a difference
ot R

in phase &gl eB g§THe be e i 1 8 e MapnsHgWees. dhe
t ransducer mdeh offiirid, %@W@it@ntgﬁﬁ%sreéi%nwltﬁé @b@ol&@'\)aﬁjevﬂ?'t gt}aﬁ]\ée
resistance |load characteristics or approxi mately resistance

char act er iasditbs tenside fase kiughg sénting, irespegtivehi. ghewﬁaeym/uocgroa;psabﬁ Vartigally
and high fidelity. = Exce t he abo Enbodi pent 7 |

Ment | ool VETSHRAPHICTAS S e i e PG 167 Kot Fiis eLine nlakiet eight
princi pl e fnge @lﬁéﬁ{éa@@%&?rbﬁa%@tgessqg%sfrfah entgﬁosyrnﬁﬁtﬁﬁ&é?%xge%ﬁigé?tthgn
will be given here is a longit |naI section view o
Enbodi mentinductarces df tige faurt dodis mnd steatback \etattromotivd forces anduestbirdimntanir
of an inner ma%net speaker with four magnetic gaps and four coils.

The frame "PEPRTRINGIROEHEACHAAE GANCElIRthe Wi BIPEFtiveY:, asiner haye p&lifterencgdn
circul ar e i

di fferent aﬁﬁx%l %. %fhféso g?&eﬁé( ?‘kre ﬁgﬁgo%%epanénﬂﬁ?ﬁgﬁ% ?g%ﬁr]aﬁ%ﬂufcgrc\ggh
w th two ehatple madaniic ogppaat msitibklcoils shizhlred redistarteload ehamaciarigtizd .or
Onto two opposite surfaces of a polar plate 6038 of the magnetic
path, axi APPPYRYRKt Esie@NRE-ead BharagRiitiss @@Qﬁt‘a&n'ﬂ%@%s‘ﬁ‘f”@ high analytic
respectiv per mmnent magnets have the sane S-pole
char acterleds%slg@gwtgﬁgp -m%%gtgs abutting the polar plate 60313. Pol ar
pl at es 603A didtepOBE abbee,i Bmbodimentyd i fudid identical tth Enehidimerst ur bfalElSs 5ai
the two per manent magnets 602A and 6028. At the outerside of the

pol ar pl atBMEOSICStrugtUre, Workinaingiglesansked9rsrbing cRaigRiSt Therstere.qno repeated

i nstalled, lcar plate 603D at the outerside of the
el enent 60 %bms]gﬁe\{@%é B?‘gnﬂgtwo pairs of repellent-type nagnets

(their pol ariRIGes iamcosditinal Bedtio. viéy of Eaibodbeeradd addoyimp tnthedorpedrar
pl ates have the sane projected area and are matched wth the three
Nd- Fe- B ndgyfatian. ‘fr'ﬁ@”@mhoéﬁ‘@%“%%@ﬂﬁf rﬁagﬁqﬁép%qkﬁnmtm%‘én@ﬁaetlc gaps and

tall at ,
L Sl LR AR AL U
pl at e 641, axidh@odek it &id HNgalroenter anhthetma ok tﬁk’[&ilfﬁbﬁt@waxlw heidoie HBU®H fr@cﬁd

t he symretrlcal magnetic path with symetri cal etlco‘g@f)s f or med
by the out@, w%p@ﬁpf@@éﬁa%wméwe@laéﬁc ﬁ@raplégp B4 1g0dalegtheretorpse

two end s t e f t
doscr i pt | GreREES Shio 6 ST FRERCY £ U E e & hEREeto gaty,
t hus they asddll nzghefd@drpEaBEmaltste 602A and 602B are respectivelymounted. These

permanent magnets have the same S-pole characteristics at the sides abutting the
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The inner circunferential surface of the annul ar magnetic yoke 613
forns, together with the vertical circunferential surfaces of the
four polar plates, four annular, co-axial magnetic gaps in the sane
di aneter, into which the coil bobbin 607 with four co-axially coils
installed thereto is inserted, wherein the coils each are wounded by

one | ayer etic W When the outside two coils
609A and %‘8%’% @3?2’% Fwrtes 6@5‘?\&”%60&9@&'[‘dwnarﬁﬁp%ted onto the outer
count er - cdpakyd §ﬁthwm@ BEnaHel k icysk Y e
outside of the vibrati Eg nfg{r?gﬁ&fﬁgg?%ﬁ&er%g%l%tttgéto\\//{%?%@élji)whg?ggp
and 609C n‘m@tﬁoﬁﬁveflmheobidf@rB oemuﬂnm‘smagmm@m@ iglinstattdd, outh arfdrtt@er polar

cl ockw se ngi i rection, resp nd| ng and vice versa. The
tail YA o‘f'%hg‘f"ﬂ% q‘? BB oRKPRIden o i SAWRE htot eyl PRI of

the coil BP&Rnt-tyBE hRinktsY ﬁ&,ﬁ? .
wth the hgad XC of tnetsc(g?#rf%%%%eg?ﬁée tal r@db?)'thygéol %gl%'gé&riﬁgdi n
serial camrrqilatds \havmthd]sam@adajéd})ad)éraamdcmel m£0R4D, wahmthd theed Bld!FeMD

of the coil 609 ed u mardly vertically alo coi |l bobbin
807 1o { PRNETD LTINS FPrEREN ol SCites, o Heimlatann Al the fyashet G

si gnal i npsd bfea;mnnﬁurﬁ by, t €40

609A and 609e0 as wel asy ttﬁ§ a@é‘?‘?ﬁﬁi‘égg@c Mke6%8(3%e ?Q'ﬂ%eéoﬁ O&h% 'I(E%"ﬁ

are i dentindathete(baseadhmpmgeﬂate 641 ttbe uibrting senibrana0edrerthetangling edge
nmber of turns, the wi nding extent, the

el ectro etic. lines, ag

resi st agef’% f thﬁl%@f’l?fré: @?E'eetﬁfpafm‘ﬁ'ﬂb‘fy@?f%"‘ﬁﬂ(!F%%‘ét'(t gansifpranaddivdbe
during w r ca
syrmet 1 oo dar ERBEE R ooy DRRSESCUE ool DL K e e i e
at the hanhulaxinsgnkiic gbite odfet trettiose etesarfitiahe o @nmdRMnt NRENEIG. 603R as

the h t Th duct f the f |
bnd e IR GrEe A end B ineV e EPged RO 1 aci procatt n
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Since the element 760 is a hollow stainless steel tubular section in
t he present enbodinment, it is able to provide a good ventilating and
heat - di ssi pati ng passage for the transducer and thus is avail able for
a professional speaker with a large caliber or a high-powered
nmechani cal - el ectrical transducer. W thout question, in order to
achi eve t ose ssible. to form OD threads an
The outer et 8RS plreslLrimBRRa B irbds <t Beyrey i Rarithe
section inind XX @RBIat trY#HifthxishRSight s tied fEpRESiattdtfmar R nftiddet/6b2B A/the

firmy fixed on the axial center of the elenent 7118 by nmeans of a

nut and gdwkigentalf smmmemc@heetﬁla: ﬁh@endtaﬂtaneaadofamh@dhe:suoaés and ﬂE(dr@pk
t he aboveqc]ilfferg F $ F} % etlc# to Enbeg| t 1
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Ther ef or e,ih&p ha@PaadifsteA&S i piRddeOinghé loF 186 o P?‘é%@ fRs Qransducer b & idrer
is schematic view showi ng the distribution of magnetic lines in a

magnetl c ga@gr@fucttrhesctuspeewmpbitmmqgnatl@gam anddpuioeoilamthichpeskesistar¢edoad 2
on substan an enl a of a node of . odiment. 1 of FILG

1 T he . pTECRRSI AP BRI Al TET SRt P10 S PEerTea qre o el sSEH Y

of the tr Hetic cabhhiR Iggalh?m;d@htyhal ving line at the half axial

hei ght of t e plate as t eZ- axis. As can be seen fromFIG 12, in

this case, tHésim;uﬂcbbe m%ailyswumf@jdbatoacctom%)tﬂtae apb\aetiarlncsalef asuglgulatetdh'n
t he end he annul ar magne yoke, t he H val ue

i ont ed BBEREt, i o Rapintha TORE Tetfe ! 65 FaagRer e Ao tadS ey be
permanent JygR&d 'tlﬁéréby"&%d@t@@én %ne@%i@n@h@ﬁﬁn&fuc&hﬁﬁ@S&o% Paghic gr?gs

asymretrical. If the coil 109A shown in FIG 1 is inserted into
nmagnetic gad,5 toh‘él duils.i Indinis alasd)aallhtmmqm:h\mm wouncheoilaahd thcnlntdneiogthef
the coil is overl apgegﬁw th t When the caoil is connect

to an audi@PWHdRdp é:r?fme‘it "H'Pasrf"'?q)fﬁ%w%ﬁo%%ﬁﬁl wich pee ﬁ%?n@n

magnetic |doNe3peih. ARS, é'@@@trfoﬁﬁrﬁ {h%ﬂeaiméé"@olét‘% SR BB oY & tHL5RMnt
density fromthat at the [ower portion, with a result that the upper

and | ower lp‘@'ltorotfse oflueive Hord thzimaralel urtwctaocda o1 0i9\ oni rhorepeadld ugen the
unequal el ect am c forces cF, ectively, ef orm t he coi
and ¢ her cHOT TETERCR SEPTE bR ek EETEpEtebforce Of feasiuggt 15 5o tle
schemati ¢ MLEW R&clihe distribution of nagnetic lines in a
magneti c gap of the out er polar plate according to the present

i nvention. | rFlGhi7ss @alsegitudiral sectinudewtof &Emboslinnent 6 a¢cm)aiang & dtel pAsent
with the caliber of the speaker_ and the geomatrl Cc size

n
magnet i o dRETY9NJF IS EREMNSAITREIE AT amBg R agnetis SRpIKST Bith d o gl prednetic gaps

and double coils. The differences between Embodiment 6 of FIG. 7 and those of Figs. 1,
3 and 4 are as follows: the upper polar plate 703A, the lower polar plate 703B, the
Nd-Fe-B magnet 702 and the inwardly convex circular platform 7118 of the bracket 781
of aluminium alloy are provided with central axial holes. The elements 703A, 702 and
703B are co-axially adhesively fixed, with a fastener 760 of non-magnetic material,
such as a seamless stainless steel tubular section consisting of 1Cr18Ni9Ti constituent,
being inserted into the four axial holes. At the same time, the length of the fastener is
selected in such a way that each of the two ends of the stainless steel tubular fastener
is expanded and riveted by a specific tool to exhibit an out-turned horn-mouth-like
shape, and the two ends are closely pressed onto the upper polar plate 703A, the
permanent magnet 702, the lower polar plate 703B and the element 7118 such that

they are integrally joined as a whole.
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nore than 0.5 nm As shown in FIG 13, at both sides of the Z-Z axis,
t he permanent magnetic lines 1991 are in a symetrical state all the
time. The technical deficiency in the prior art as shown in FIG 12
is necessarily rectified. FIGs. 14A to 14D are schematic

wavef orm di agrans of the audio signal and the back el ectronotive

force of th r oups o trical .coil |rCU|tsacord ngtothe
present inve pf%ﬂ% %{ﬁg‘ﬁa %GOSEW %Sé{g s&e%%ql%rﬁcﬁ?ngr g'\
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ck
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angl e of 180 degrees, pursuant to the inplenment principle

present iandeantadhesivel G 14C shows a spi ke pul se waveform of the back
| ect ti f t d ' t I f

exanpl ot he SoPEdit PBuASBreRre Enjodent Fefile Hsnledted Kigodmest dri

the transdueebr SACAIE W&k prkipRf arﬁch@es%ﬁgﬂg'cgﬁl@h% @Eer’e?b‘?e Q'Loel%%eéted

invention. FIG 14D shows a spi ke pul se wavéformof the b
el ect r oniasviptioorvdkbagivgehereat ed by i nductance within the coil (for

le th t 1093, of FI t .1the othe d f the X-X
of the tranddBedr RRsBBTAInYer ST aNTboRe S tuRtbR HadHeCe Sreaife Braht
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sides of the Z-Z axis, the back electronotive forces as in
the two o&mlargeqi -nvigwef sanedes piaEk@odlmee\t doafnfElé&xr dcihelbe Ipyeseat mventhar The

ero due to t Ode eedff ren hase an FIG 19 is
; | ongi t FAFRET é ¥ BH é‘ﬁﬁé@f’ r(\fflthgﬁprlgqﬁqhhgfvn}gd@p'aﬁg

01 accor thﬂaﬁ%xﬁahﬁe@‘iteﬁ% Pﬁafévé‘éqmeoilz a&@eAQrc%ﬁ %@tseﬁﬁgr%m Bl 2 8ARAIQY' S

a seanl ess stainless steel tube consisting of 1Cr 18N constituent
wi t h non-amegntitei eutethpolaicswfacstafdbe pﬂﬂae piecbea & flinshi @it thof eddh eutfadeeofi the
1H. Its inne dlarreter 1Dl is mm nmore than the di aneter of

the Nd- FEEBURAFHRENCUGYRKE; pampli @I?It%'I @lﬁe indicgterl ip Rty 1 iszere. Hathe grwular
thi cknes sy, 9éndiibgaNdies pé?’m’éﬂgr?\%ﬁgr{etné IIhQQQQQg'a@B%%de]SQ% the 2 %%saang5

mm nore than the di ameter e pol ar and 1ts herg ht “1H2
subst ant i aslyhynetdeht If tel cdilot Ggh&smhmokrﬁh@m m‘ msémacpmtoaﬂhephaagret:c b, the
i nner di mster of the tubular section_in_ the

hei ght of qrg@nt@@}gi\ﬁvgah%m%dlpq h@f @ﬂql h,e'g@f af t{19 coil is overlapped with the Z-Z axis.

When the coil is connected to an audio signal current, the distribution shape of the
permanent magnetic lines at the upper portion of the Z-Z axis has a different density
from that at the lower portion, with a result that the upper and lower portions of the Z-Z
axis of the coil 109A will produce unequal electrodynamic forces cF, respectively, to
deform the coil and thereby increase distortion of the speaker.

FIG. 13 is a schematic view showing the distribution of magnetic lines in a
magnetic gap of the outer polar plate according to the present invention. In this case,
the H-value which is in a close relation with the caliber of the speaker and the

geometric size and the magnetic energy of the permanent magnet is equivalent to or
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FIG 20 is a longitudinal section view of the enbodi nrent of the
tubul ar tooling 02 according to the present invention. The present
enbodi nent enpl oys a seanl ess stainless steel tube consisting of
1Cr18NI 9Ti constituent with non-magnetic characteristics. The total
hei ght of the tube is 2H Its inner dianeter 2Dl is 0.02-0.05 mm
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is fully |38¥rﬂ am@%@e}au%ﬁ% Rressnt gpventia.j HGs f1ARC shpves AP KRoPWERIg
principle fQr

Terbr ane, “haon aa s "o e o e, preS s bere by it Ahing ol
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8 and Enmbodinent 4 of FIG 5 are as follows: in Enbodinent 7, the
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sanme thic u r a
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less than the thickness of the Nd-Fe-B magnet. Its inner diameter 1D2 is 0.02-0.05 mm
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FIG 10-B is a further enbodi nent of Enbodi nent 9 according to the
present invention. The polar plates and the permanent magnet do not
have central axial holes. The polar plates 303A and 303B at the two
si des of the pernmanent nagnet 302A, which take the X-X horizontal
axis at the half axial height of the permanent nagnet 302A as the

o at os. oo RAIETATEgh e RpERPRieCopt o ke iShikmetabepeltcatos,

Si mi | arl yiheithickriesOFhE BbRr bRtd! K8 iHnePdi Blafiow |
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f our magneadtien ifelps haigtit ¢foli2 todialvs aisnffiEled rigdityt he pol ar pl ates, the
per manent na .and the inwardly conyex platformof the bracket are
directly aqhg@éat%ag‘fw&'d'ﬁ@' %?C&?%Y'EW\H\{?%%PS?%@?% o tBe tyayar tooling 02
non- nagnesdcerdidp tE MR present flEntiohl The p?feéé?x@girﬁl}bmnm?r{tt e?rgr%&so% rﬁ\.%gl:{gr?g;\t
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le fi ) i i | it f units of | a) | at
and e nafta sy Re: Me<oeh bRt o e &E2p 2H. B aes emesor et e eh OB he
pol ar pl ahRSlardddehAEIRBARGT ci%%?%ﬁa?néf&doftthgﬁg%‘??ﬁé Wesrdh 5L m

e %
of the bracket are adhered and | oi ned toget S \l;\/no e b{/ neans  of
a non- magtiestiac pladstne read ifBG@ight AHO idsybstamtibiz] igentieal toloaslighgly ds3d than the

heat - di ssj i, f ker, t | t 760 i t ai nl t eel

ube_ congP MghsPe £ RBGT LS Aot LGERITAMN [Maggls @hile BRERSbhPS.

havi ng t hhggeks(s @VtHEBr%Béllé?Tt-tﬁ)enrﬁQctjﬁ@QB?tl]w'ectra{ﬁléﬁuc?é?.dltﬁ&ﬁgre&iam%t (?%%Si'sng
p plates, the g the

force is applle()j to the polar per manent magnets an
st ai nl ess0.82-6613 maleke thangthe switaasdidroetadbiethe drimalar hegetteyoles Tae whalre

nore firm nyeniently. Wthout question, all the coils in the
present e‘?f@o%ﬂﬁ%ﬁ"%”& OQIE; 'ésrﬁebe"?‘tl’(egf l9yten diampies 2DBywhideiscH5 i
bar - 1i ke |e@ppgh tﬁ&hh&a@%éﬂa B the MRRGI. i rdl'y guided along the
coi | bobbi n. I n order {o s%t }Tiolér“tcrﬂés% e'cyglwpévant i ssues about the
back el ect r dfitt i2ieisf arlorgitbinbheecstpealiew, ofFtha. e@Bodimeht bf itise dracket 03
schematic view show ng the working principle of the audio current and

t he back °BENLRIPE pEeseRl iBEyPN.aThs raskel pt the peesest empedimgniis made of
A _ \ L . NN
R0, st GAGRRRe afty> RPN bonves PEREHEm, i I B8 Mordvlidy o

si ngl e nagowtting hgepordal duefasd 0R0carwioa smodthane meseiatingd vdrcalBbuter circular
i ener at or potenti al a back el ectronotive

equi val ent electri ! i.e.
force) siij‘HaPe-gé\&rfﬁ%%%tPf thé ok epaioriis H-ﬁ)g'%@%@ﬁébﬁ%ﬁ}@ét’fh% PefapPlaiedta
singl e cqpl trafBslickh ORGSR vedtida? offr %%Ulé(raédigke,l REL Wg ntnnﬁr \?%g)%@lé er
runs in the state of an electric generator. shown 1Tn the I"ower
portion ofithAWG. or2Borewleahhdolbe bsipgakertly Wisttbugedsinnged Botterg BEtHeCgreaR. and a
single coil is connected to the audi o signal source, an
outerside of the annular groove constitutes the annular thin wall of the bracket. At the
top of the annular thin wall, there is a smooth and well-defined horizontal positioning
surface, and at a certain axial height of the inner circumferential surface of the annular
thin wall, there are a smooth and well-defined horizontal positioning surface 0330 and a
vertical positioning surface 0320. The inner circular diameter 3D2 of the annular thin
wall is 0.1-2 mm more than the outer diameter of the annular magnetic yoke. From
FIGs. 1 to 9, the bracket is provided with corresponding reference signs 181 to 981.
FIG. 8 is a longitudinal section view of Embodiment 7 according to the present
invention. It is an embodiment of an inner magnetic speaker with three magnetic gaps

and three coils. With respect to the magnetic path and the circuit, Embodiment 7 of FIG.
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i nst ant aneous audi o current | flows through the speaker, and the
speaker generates an el ectrodynam c force F correspondingly, the
directions of the current | and the force F being shown in FIG 23.
In this case, as can be seen fromthe upper portion of FIG 23, when
the coil of the speaker with a si ngl e magnetic gap and a single coil

reciprocates i ke a pisto op .of . the el ectrodynam c.
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signal is distorted atfter they are superposed is a
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speaker is connected to an audi o sighal 21, an Instantaneous audio
current | s[yhmwskrlctdh erisghe toatarigyofitbe unit dkingshben 28AG1A-A2B&o slicht gts are

speaker whi re wound in o ite directio nd t correspondi ng
el ect oy PSS Be ok S ARG PEla siviAcsp o s, SPHE TR et Pedap
coils. Jdrite aFé"éHﬁe?é&f%%eﬂﬂ@VﬁeﬁBﬁ SRk \X/l%fe%rl'naéﬁﬁé%lf B Bhdthree coils
resultant force F own I n the upper portion o FI(% 24, tlr1e t wo
symet ri cas formed swtbfthet e syite atestituving themept llgrit-typervgateetsc ag arprzwramdF IG. 8.

multiple coils re rocate |ike a piston under the actjo t
el ectrody éjrhio”?eo -RowgRer JEPBIUCEl IMJtNc Bt VeDh SUPRG MMAsERtC Eﬁ'ﬁﬁe?r gjr the

lines int ({g@g&eﬁggg P BROABURIRY SAYINYARRLinG | pRSdesESs, the pol
gener at or sdlg%A an %l%gﬁe tvvouc% sg(ﬁav%dnopp'g%pte vs\nlsn %po ol
di rect i onslatas thehmaghas aot érd istvaciy cm‘nvehyalatf(yrmms shoah infGN&tare ppaides
and the symmetrical coil circuits, the absolute values of the

el ectric g¥eratatarinaies 4PS obihe samedigmeter flasiener ehinryapgngticreateraln
other W ! MoindlahbeLeas8, |67 10N R a06E1 Oh st EUERRY JREELIEN the

back el ectronptive force are counteract or a
count er actc@dtrhNaﬂ@ldmest enyt 8ittels érhisgddedsistotthe oogih 3tteinettyai bodtbendf the

| oad 24. preparation nethod for an inner magnetic transducer

with nmult |'BW%rdH‘a@?fé‘@P<c°'r§aB§ PRt Yhﬁl lragkst| 8y ragans;of thsuPesitg dPichg
01 whi ch t
i nnerI gi aln%tper %61 aﬁgﬁa'gﬁ@%gkl §aﬁ5§f SM u}i tggaéglpgqéelslﬁ%gﬁgéwhﬁgt@r}s 10Lj)2

and a hei ght- nﬂa‘g’g&,et»idmepdlafrrwﬁeﬂam@gnetﬂc%wmgv@alleﬂs -tBe bnitrand e snwdrdln
the inner dianmeter 102, the height 1Hl bei 1-2 mm | ess than the

t hi ckness Wv?ﬁgaﬁ‘ﬁmﬁ@ﬁ? Ofrﬁ‘ﬁr%%‘?keé‘?ﬁf li’%\éerhéirﬁh?d'ﬁ@d Bb‘?%@tqgﬁﬂ‘? peal
to the thi ss of the polar plate, the tubular sections 1HL and 1H2
havi ng snooth ‘and wel | -defined inner circular surfaces and hori zont al

posi tioning skIG aces Bhdiudinzl 26ctandviéd 3P BMdedhn@’fttﬂmgmmﬁhgb Yo that priesedt
the central axis of the tubular tooling 01; . enbeddi ng one of
the per marBYRtigBgh a0 embpgiEent afn%’ljl'ﬂé‘é'? m@a@%ilq%ak%rwthafpug@@gﬂ@w gaps

having the,jnpgr g i ﬁ% n?éa g%%%'} ob8 a0 %qnteﬂc l?r?atér&agptﬂgd

by the hord zont al posi sur ace the 1 nner anete

havi ng a fthteetmhteroaﬁ@gn@tfzeﬁqmlatr|pmeé)arﬂﬂp&rr&5emma@rtehareempwatd tbgethéreto
di aneter of the permanent magnet, and enbeddi ng one of the polar
pl ates of Rendirpanddlacernvieniestly rraherasultar thge bwiasiy neaivey @'ﬁ@rmnrﬁ’érthe

di anet er aneter 1D2 having a fit tol erance of
positive ég@'ny}gghw&%h' respect to the dianeter of the polar
plate, and copiG ng-B heacaitng shbgtipehtast Embbdiaendd aeerdafg ththe present

invention. The polar plates and the permanent magnet do not have central axial holes.

37



c). a tubular tooling 02 which is nade of non-magnetic material, with
one end having a thin-walled tubular section with an inner dianeter
201 and a height 2Hl, the inner dianeter 201 having a fit tol erance
of positive 0.01-0.05 mmw th respect to the outer circular dianeter
of the polar plate and the inwardly convex circular platformof the

bracket, the tubu]l ar section_2 being identical to or slightly |ess
than t he '{I'& Bplag Haﬁn@ B'FC??HI%_E FOItBg Twe sides pidhe wermpnenhmagnet 302A,
magnet (s)wifen tke thepek! HemzohtdiPSx ! 1t ;

magnet s ov%/ the tr angg%jc@?&%ﬁn%l ﬁ(ég?ﬁg%sl(ﬁ%%?ﬁéla%g%\}\@f%dé%@éxfnﬁ%?et
and out er302Arzuthar sysundtaca saxist hendtithel laaunit efoldrivgllp 2ymmetriegl f)an Aatat al

posi ti onia%r}% surfaces 0210 and 0220 which ort hogonal I é intersect the
central PeIMapFyd magsgh At iSAalasdy as showryin FisnikBdSimlatinedl ipepssiblent
magnet - ang ykB &y Qb yrits 7 fie Wl itf 1582 ALY i fd Mesgiato
t he tubul aru section Lhavi ng]e\tgﬁéggéﬁ%ﬁ t@?@gﬁ;ﬁg@% h%%%@a}% "Pérr%r%ﬂ'gﬁ 'ﬁgﬁj%'nég
si de of tdréhpepeaieenith fagneagraticfgape aadtfoardily in RIB] 6f trenpeahestds nee a
second pol a%%%{tate and coating the coinciding polar surface of one

g9 :
of the pdtSH Hagfet apf hRINWAIdE: cpMvexePlaiferm gtiffees plasketnare directly
meanwhi | | ' ; ; [ pol ar
AP 4 g e LA S R PR
posi tioni ng MG 1 hisea DRGMUdNal sbetionubew af Ermbobinegt 08 actRamy td thet frésent
t ubul ar t ool i,nﬁdoz once the adhesive is cured, to thereby attain two

pol ar pl dP&Standt s Feenbedinenhefghereakanwith endiple magestisgape rndhndtivlar e
co- axi al | y; j 1l et . . tiz] t

per manentdéprizgj#rz:)gt%l Xéﬁ]h)ét E%égglﬁggbﬁﬁ'%”éChmﬁi %H%}e{ eg?gg@gsxf)éb&gr ggaﬁeéss?{)gl y
fixed or penhgndriengueenansidwminget 1M sfe PsaN @hd FREARhH itFd Plarmats Nee
and then alternately using the tubular toolings 01 and 02 so as to

attainr é’&é‘??%‘?ﬂt -”ﬁﬂﬂ@tsrﬁﬂj’ﬁ@? é”V\’/ﬁr@'M_CSD\@XﬁH?@rmmfé'ﬂ%bfa&hﬁi ape gdipredraneént
magnet s ‘d’*@h%@%ﬁé 9s %Z}M?dk% by ARSIy g lanjrﬁr%%gtié %%Fetn\?ﬁq]o In ogdﬁfg\éo'r ’&‘fa}'?/

br acket I's made of hon-magnétic eri a
convex civeotibiing pldidadtimsiphting of texspakee thealleméh 60 £itaRicasBicer tuBdOL
of the circular platformbeing less, in a negative tol erance of

0. 01- 0. O5OR#PHINGR{H G HRNIgTigepstBreds withioth ends thereef baviagthrerdsi Ry means t
t ol f i v i1, 0.the i i angt
oon or oL SR o o BadRe ATbMUN FERE R todi® 1 e R oS T e

annul ar  toermanait maghetsh@dhnastapilass tshRyl BrabrétTS 11sdradshe bd ke Ve thgdther
snooth and wel | -defined horizontal positioning surface 0330, the

i nner ci AR WholgimpreiEplyZmg eonvementiinWithewt questipnwall theneoils iythe rresent
t ol eranc ¢t 0..1-2 . ] r ect. to the outer. di aneter . 3D2
of the a%rﬁogﬁﬁ%égdﬁéﬁecjo&deée'mag%lllag?Inﬁg'g?]egabc}'hgssﬁ eg%onf’%f"‘&‘ﬁem.pﬂ%{p&?y

convex ciwhith @e vphiaalfyp upwv&3QQGuicsachiéitetRe Rbibbtitgn.on t he adhesive the
pol ar plates and the permanent nagnets or the repellent-type nmagnets

whi ch have an P&ty peldhrte deasalayrnissisiseatiovbthe tack etectinrotivegioatsi of diok

and t hen ale) n,J.nto I r |1 of the tubular toolin

02, the isﬁﬁgfeq'\%é lz%f 'he'giau%h%?{"?@g isﬁgwﬁﬁq'%%Wﬂ@"r@r%@P‘ﬁ{%Pf e 2ty
secured wutrbnitdre thebatic alec@othefvedbiceWrar privd ahapeals Wathof sihfle maymatd! v
convex circular platform the horizontal positioning surface

0210c| os&PP aWud tSinsle eiki inPresantedo ther elgopalr 1 4o eh ssdicosignalesquotearthe
and, once the adhesive is cured,

pl ate an%leqrpeq{ j | . i ree,
the pol ar pl at?s'gg‘nga@h%?ages %%l{legﬁ"('%nﬁéwg{esmag?etict%apr% ?IS&W? P?/’Eéhe
magnet s afetnead REiS iavielqvivaRatEIBEric dEndrB®r Bitedlial ¢ b@acR bIckEMSiveGHical
pl at f orm surface 0300 of the bracket;
signal source of the speaker with a single magnetic gap and a single coil, and the
element 3 is an equivalent load when the speaker runs in the state of an electric
generator. As shown in the lower portion of FIG. 23, when the speaker with a single

magnetic gap and a single coil is connected to the audio signal source, an
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g). pre-coating the adhesive onto the horizontal positioning surface
0330 or the vertical positioning surface 0320 of the bracket, and
then nesting the annul ar magnet yoke of the transducer from outer
end 203 of the tubular tooling 02 and inwardly sliding the annul ar
magnet yoke al ong the snooth outer circular surface of the tubular

t he anny | ar oke aches the

section, n r | arized are

the permﬁ%ﬁ? S L RHIETT oS TP OPT T RGPERE el P SR en
annul ar fnéh‘ﬂK?orEQ Ff doR@LhohdfidP tHd diR¢tibheothtAs b@r@éﬁt@land the force F
posi tioning surface 0330 of the bracket, renmoving the tubular tooling
02 once t rbelr@oﬁmswnve FIG 28uindtis caee.as ¢a0 qerwsarfr@n“tme uopermﬂf@rgrfdilﬁ:‘&&)f
symetri cal netj c, pat hs and nore co-ax I

Gaps of ¢ ntheBare ca 6BE apealer Wiy SifdlngERe e Tha 4 SRR B PiRREeS
annul ar magaef hetorokfidr ke abfish 6 fh%uéléétro%&hz%lchf@k% FrénH herRaly eisahe
the frame, and adhesively or jointly fixe$ the annul ar magnetic yoke
with the ipemeanaitnagnatic lrelsen tfe rhhgneftic gagdo becantecarbeletidogeferatoe 2', with

frame, insert bobbi n and nore coils i .t .th
ot ar g elentort She et e et Soacur s eficir denerrorasiel ot bk
el astic daRiRmaleiEe), tcﬁe\/vﬁ@ﬂ\ lhdabRi &rec‘h@n’? iy 'sPB@ﬁ'@gth@EM\@rE‘? s a
t he pl anar sound generatl ng plate, to thereby preparé an inner
magneti c tdlf{aansrmﬂauerpharse langhaldf i11p0 elegrgretiihcregegrs tatme andid cytemt goihkescoil

whi ch has resi stance | oad characteristics or approxi mate resi st ance
load char diSpBins iedalusRes Zam et aairont Fppe 9n5’ E\dﬁﬁtaa‘%ﬁai %teth@quenﬂya}R

capabi | i tyaﬁfb"sﬁﬁ%énétgﬁéd éﬁ(erthefy arésgbg,?l gt i on nmet hod for an inner

magneti c transducer wt magheti ¢ gaps and nultiple coils:
a). the pol arFIgl 24 Bsa mmdntahewpwrsrmawmgtthamgnmq w)nciple dfitee budio sduerdrand

W th rrultl | e magnetic rrultl l e COI|S are provided with
central Pa%?q%%”%‘?m%ﬁgo@%\ ? ith muitipleesy B& MmpgneliG ggps and

centers t hﬁulﬁﬂg 'symmetric coils accordmg to the present invention. As can be seen from the
lower portion of FIG. 24, when the speaker is connected to an audio signal 21, an
instantaneous audio current | flows through two symmetrical coils 23A and 23B of the
speaker which are wound in opposite directions, and two corresponding
electrodynamic forces FA and FB are generated by the two symmetrical coils. As the
two forces have the same direction, they form a resultant force F. As shown in the
upper portion of FIG. 24, the two symmetrical coils of the speaker with multiple
magnetic gaps and multiple coils reciprocate like a piston under the action of the
electrodynamic force F and vertically cut the permanent magnetic lines in the magnetic
gaps to become two equivalent electric generators 23A' and 23B'. As the two coils have
opposite winding directions and the characteristics of the symmetrical magnetic paths
and the symmetrical coil circuits, the absolute values of the electric generator
potentials of the two coils are equivalent to each other with a difference in phase angle
of 180 degrees. Hence, the back electromotive forces EA and EB are counteracted or
almost counteracted by each other, when they pass through the equivalent load 24.
A preparation method for an inner magnetic transducer with multiple magnetic
gaps and multiple coils:

a). a tubular tooling 01 which is made of non-magnetic material, with one end
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b). a tubular tooling 01 which is made of non-magnetic material, with
one end having an inner dianeter 1D1 and a height 1H1, and a coaxi al

i nner dianmeter 102 and a height 1H2, the inner dianeter 101 being
0.01-0.5 mm |l ess than the inner dianmeter 1D2, the height 1Hl being
0.1-2 mmless than the thickness of the pernmanent magnet, and the

hei ght 1H2 beln |det|cal t he thi ss of the olar | at th
bl ar  JEOen A ahEes 1B A0 il bh T rendicqie et diaBate ARaand
circular SHEGRORR, w.nhefa.éex@teahm%.ﬁd @am% T ﬁeegﬁ%nQHé%negé%ﬂee?d
0130 which orthogonal Iy intersect the central axis of the tubular

t ool i ng OtD2, the height.1Hdnimin0.Ae mmeesd thah éheptbickpessndf threpgpmebserdimadnet,

t d t t, ctio vin the ner diameter 101 of
the tubu 3 Pecneaty B PeRgadSTsah it tesshal ches &a@siﬂeq iy
sur face Oélelaﬁenst ng1 iamaeTHAIna0RE &mobkt ah@%&%ﬂleﬂn&! linntei;’lcﬁ'é Surlkes and

positive 0.02-0.05 mwith reSpect to th anet er of e permanent
magnet , dmdlzomtehpasnﬂmedl@l mgfaoemomfo 0h20 podl &an3p I\Aa]ioesortbfogbrhwytimtarsedudner

into the tubul ar n_havin he inner dianmeter 1D2, the inner
di anet er °ﬁﬂg lﬁi\ﬁ 3 “%ﬂar? "65?9 ce of positive 0.02-0.05 nmwith
respect to diaBRhLehdiRg ohb %R Eém‘gn@ Emagids LRBR CARLLES lﬁtgeth%tubul r
coi nci di ng poI ar surface of one of the pérmanent nagnet an

pl ate wi tdection haNies theeinaerddiamatent Di eof dipg kubiutay teolipg @dsb g dtaspee by the

t her eont and then. renovi t he tubul ar t ool | ng_01 once the adhesive
i s cur ed Hasgonal pRtignig: THriEts i 'E’ﬁt‘”’??é SiRRetan DA hawna @ i Slednsg: aih

are co- il AINEBEVERY with KEheBNth PmQ%Y%fQﬁ@EE%ar@ﬁ{ FachQt, &Ra
d). a tubular tooling 02 ich’i's nade of non-rmagnetic materra
one end hawbeuylirg driei ai thveapdledplateb of te temetuden intd tHe tabularm’eeﬁordlnmr@tee

2D1 and a hei ght 2H1 t he |nner di aneter 2D1 having a fit tol erance
of posi t.fo'éef ayneter H22.rihe finend '@Ee&ééPth@vms@ Belranes PLeasiived B 05

of the p ng@{%r i

br acket, e tugés‘ﬁggﬂget&?%eén 1 ?ﬁ%ré:f?fang éﬁ%&ﬁm rtﬁéslt:f%ﬁ?ﬁé qtoggs
than t he ewtbade of bne lofidiss pefmarhaet pﬂalgaet phatte poidr plae piEh raiarmimesnmgmet S
or the repell ent tyB{ magnet (s) or the repellent-type magnet of

the trandBeRIlS APPHRG %@r%st%tfﬁr‘)&rmeﬁ@mo @B{ ireraeling sy tUBHa" ”é@ 01
circul ar f a

osi 11 oni ke oBE PRnediE s, Bt 90 el se T B ARbEr M oty e
central axhish afe dol?ﬁaanwmhas;lvélpﬂkemg e). enbeddl ng t he per manent

magnet and the polar plate which are co-axially adhesively fixed into
t he tubul ar @eétw%wa'h fingy O ehichh eade Sreoarmagnetic mpterial. aMii Ate hd

side of t {m{l\ﬁgﬁ RAOEF sbctoh R URNE dlhiketePBY1 LRED HRIIAEIAA e 2.

second pola ate an oat| ng the col nc ing pola sur

the per nanmrtd.amgeemmrhamhg afftlt@lerapbabepositive (aHhe.86 \nem anitth regsRWdl the
appl ying a pressing force thereonto, wherein the polar plate and the
per manentOYelgiietiap fi@maternfdae pglar Rigthand henpwrrdhoeanves AirFHiarsUigtiosmeof

0210 of ttHS btrér@dal dfe B\.ﬁﬂjlér cﬁgn %H? Yﬂacp%e trb%l E&JPPE%’[[&?&S tHQn % 5 €

t he adhesive is cure ere att
per manentthizhggsst ofs érdpbhedate h@ﬁcﬁhﬂ&l Wweahamdht Cha@ie®(st @r aké a’ebe'llent-type

adhesively fixed together and which have axi al hol es;
magnet(s) or the repellent-type magnets of the transducer and having smooth and
well-defined inner and outer circular surfaces, the tubular tooling 02 having horizontal
positioning surfaces 0210 and 0220 which orthogonally intersect the central axis of the
tubular tooling;
d). embedding the permanent magnet and the polar plate which are co-axially
adhesively fixed into the tubular section having the inner diameter 2D1 and arranging

one side of the permanent magnet to face outwardly, and then embedding a second
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f). Magnetizing the permanent magnet and the polar plates which are
co-axially adhesively fixed or magnetizing only the pernmanent nagnet
by a proper magnetizing mnachine, and then alternately using the
tubul ar toolings 01 and 02 so as to attain repellent-type nagnets
with 3-4 polar plates and 2-3 pernmanent magnets which are co-axially

dhesi vel y fi ther. . q). a bracket 04 which is made of
o g e Poldrite bROSAh e saindding BoRl AEERG ofond Biefi mptudTeF mibeter
its axial teepbRF pldtdevitiXhdncRfvel BRI GidafWhd aphigihf Y Prdasing ForkOmkrR6to,
with a central axial hole which is matched with the axi al hol es of

t he pol e pihereis th@dbotaneplgie rangnthet peragnent madneinarassienriedt lid the horizontal

uadr angul ar.,.or. hexagonal, .copcave ,hol e, the outer di er._ 4D1 qof the
o Rour ol wRsRh S RfAD R 0 L PE Bulitofing St Hia e B oo 62502
mm than the adhadiRe Br cbd,t BethBRIbgatlraivid F@IBF’ phes A 8 ddrtahitGhadHee
of negative 0.01-0.05 mmw th reSpect to the inner dianeter 2Dl o

t he t ubul sandwiohé¢hihetEbetvegenavliier arespemdillygdbsdivdly fixeiddbgetiodr; t he

I t hi || of.the b ket, .th bej th .
Nel |- et | ned Hompofiehd e sBfSienh Hcnr Seb P8 A Hiftes ARG ore craualy
di amet er 4@dBeqfcly iRePEHBMIAhe hRFRaNEH: ndyAut Higa ?roB@ﬁﬂn%@;N&izh@lrﬁé@ﬂ'ﬂ%,e aRd

0.1-2 mfmiwith respect to the outer dianmeter of the annular nmagnetic
yoke, appltyemaglternatelydisizg e tubutar tibaings\Wdr aldy 02 savasx toc aitajnlrapellent-type

pl at f orm 0400, . and, then pl acjng on,t adhesi ve the polar plates and
Phe. per mariiiieimaia: 12 e PRES 3314 riemgRu nBgHEAS WhlhhL A s By
al ready begRe&ifsIfrkad thyethghesi vely fixed and magnetized, and
enbedding theminto the inner wall of the tubular tooling 02, the

i nner wal | off).eHwacks OB avhichoie Inaty @hobenagnesooatdriay, Withtaraindasifceomeelx
with the verticgl outer circular surface 0410 of the i nward convex
i roul ar PTBIPGIRIOTEN AL P U ARGELet AuH-SraeteL e e s
fastener iigdsOintdRede®d foMrafcd & o.612b 83 nath tﬁQﬁtH&‘HiQﬁet@L 81188 polaPBlate, and

per manent magnets, and the bracket, the horizontal positioning
surf ace OX@gingfa fithdetanbaibfimegatiod D1OG-0025 mhowith resabeitto thegnagraliarsétet Pia1

outer polar. , surface of t ol ar plate and ap i a pressing force,
ond once Chiehas! aing.08 o dtreRastsficcip i iEBeto ifia SRSt BinigaL e
magnet (s = ; r 0S4 t:0.it he
N R e Bl Rl bR

h) . pre-ceatfacey 088@& thdHesirvarcolat didnhetehdDR zdrihalanpalar thio mafi ghavingf adie
0430 or the verti i surface 0320 of the bracket, and

al posjtioning. ,
then nest IIGTAHB oL AR Oiget WIBKESPEF! PHBE PHERSIRRRE T0oR! B ENuignd
203 of t h%éqﬁéﬂé 96kd ABbILiRG Hadhadivh B%rtﬁl? anv%rﬂl? 'CBH\/eth‘?rcé‘l?Pyllaﬁ'érn{TM?t
yoke al ong t'he simooth outer circular surface of the tubular section,
when t he amduhar plasiggen the kehesbacthe poldnplgied and thedbeameaerdfmadnets or the
per manent rraeqnet , _ , ) ,
repellent-type magnets which have already been co-axially adhesively fixed and
magnetized, and then embedding them into the inner wall of the tubular tooling 02, the
inner wall of the tubular tooling 02 being smoothly fit and secured with the vertical outer
circular surface 0310 of the inwardly convex circular platform, the horizontal positioning
surface 0210closely abutting against the outer polar surface of the polar plate and
applying a pressing force, and once the adhesive is cured, the polar plates and the
permanent magnets, or the repellent-type magnets are adhesively secured, at the axial
center of the circular platform surface 0300 of the bracket;
g). pre-coating the adhesive onto the horizontal positioning surface 0330 or the

vertical positioning surface 0320 of the bracket, and then nesting the annular magnet
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manual Iy controlling the sliding speed of the annul ar nmagneti c yoke
to finally limt it by the horizontal positioning surface 0430 of the
bracket, renoving the tubular tooling 02 once the adhesive is cured,
SO as to prepare two groups or nore groups of symetrical nagnetic
paths and two or nore co-axial annular magnetic gaps of the sane

di aneter; i),.. Enbeddi n he nd, of the annul ar. magneti c
yoke i nt ’YRE f}:hlezt(r:auqS ?Ceégf’g]g Ouh 1% %&Eﬁ?@h% PIB_ oging affO[*&W@%Pya%ﬁ'amg
adhesi vel fhe@hnigi mbbryetfybp@eﬁloh@mmtﬁbut@agﬁ{éﬁ gu%(%%fmé_ fbliBesdBeT

circular hole of the flange in the bottomo ranme, inserting the

coi | bobbVhermtherannutsr oragnet wkeoeacheisithe poladzeahareh af theagarebhentgagset,
adheri ng %Q frame ne or two elastic

t ithin t danpj n ,
pl ates, t hen%agl&l%% %M%@,%tﬁetsﬂﬁngﬂsm%ﬁ?ﬁ@e AR {RRONSHIC (Pl@ tﬁﬁﬁﬁ@» 8965#?@(
gener at i nge MoAkéhtallRskibRihg RYFRIELORILfARE brARRE:, IRV the tIRMS WHHRE 02
with nultiple magnetic gaps and nultiple coils which has resistance

| oad charenseeihesadhesiveris aypmdorsonas & prapaess Svanc endre grloudsaofasynenéisitalc s
and has high sensitivit high analytic capability and high fidelity.
' shoul dMBdSIE PRl o gy ik S5A aruREREBheia daea P! g esameter
magneti c pat s empbéding e usirahBak iNsnriiar R Rkti® | AlERtARE RENSRAGA!

magnet (s) and different transducer coil circuit connecting nanners,
as shown hale 1 e Hoteneof W2 freouss radidregihesivélh er poiktyelikes ity entilanmadmatier

magneti c trans ers with | ti aps and nultiple coils of various
t yges _cglry %(fg V‘f'%ﬁﬁr@ép'\?f ﬁ'rﬁggﬁhﬁ%gitgﬁq@ﬁ%e I% i:gjimﬁf‘he&lri"ﬂ%qwri”tg ‘?h§e

i Mpossi - i :
e R Bl S i N

ot her | ocwithinthl fragwt icpasoratwe eestie dampihe Ediey,ethe emlirbobaln, treatibratingof
t he presen nvention, their gnti re.techni @ﬁk?sol utions and ke

L
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i nvention has the follow ng benefl ci al ects:
el ect r onothavastdristiceorapprdématelynesistaeck lnat kbarhctehgticoead ha higt diengtiatyy

ot her el ectronic. el ement or control circuit. 2. Various speakers
and el ect '%E'&%gtci“@pg@ﬁ?@lng,h‘ Idrgﬁtyhave resi stance | oad

e ot AR ARPROHTLe L 8 LG B SPRIASB et
anal yti c gsgpabdInidlypl@ndlshi gh fidelity, can be in nmass production.

a). the polar plates and the permanent magnet(s) of the transducer with multiple
magnetic gaps and multiple coils are provided with central axial holes of the same
diameter at the respective axial centers thereof;

b). a tubular tooling 01 which is made of non-magnetic material, with one end
having an inner diameter 1D1 and a height 1H1, and a coaxial inner diameter 1D2 and
a height 1H2, the inner diameter 1D1 being 0.01-0.5 mm less than the inner diameter
1D2, the height 1H1 being 0.1-2 mm less than the thickness of the permanent magnet,
and the height 1H2 being identical to the thickness of the polar plate, the tubular
sections 1H1 and 1H2 having smooth and well-defined inner circular surfaces and
horizontal positioning surfaces 0110, 0120 and 0130 which orthogonally intersect the
central axis of the tubular tooling 01;

c). embedding one of the permanent magnets of the transducer into the tubular

section having the inner diameter 1D1 of the tubular tooling 01 to be stopped by the
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3. A wide covering extent of the patent technology: it can be applied
to all the el ectroacoustic transducers, sensors and
nmechani cal -el ectrical transducers except nobil e-phones. 4. It is
possi ble to produce a full-range speaker, with less than 7-inch
caliber, only one tapered vibrating nenbrane or inwardly convex

oL O R ol SR LR BRI B R B

cont i NUOUSHOETIPSID.0RWNES mm with réeped t@ iRedlaRBiét bOREBBEN Pt MGt A then

product Wietmhbergiidi%g oengeorf gw){a pecflafri pClajxtg;1 gy the trgngcljur;zr into the tubular section having the
inner diameter 1D2, the inner diameter 1D2 having a fit tolerance of positive 0.02-0.05
mm with respect to diameter of the polar plate, and then coating the coinciding polar
surface of one of the permanent magnet and the polar plate with an adhesive and
meanwhile applying a pressing force thereonto, and then removing the tubular tooling
01 once the adhesive is cured, so as to attain a permanent magnet and a polar plate
which are co-axially adhesively fixed and which have central axial holes;

d). a tubular tooling 02 which is made of non-magnetic material, with one end
having a thin-walled tubular section with an inner diameter 2D1 and a height 2H1, the
inner diameter 2D1 having a fit tolerance of positive 0.01-0.05 mm with respect to the
outer circular diameter of the polar plate and the inwardly convex circular platform of
the bracket, the tubular section 2H1 being identical to or slightly less than the total
thickness of the polar plate and the permanent magnets or the repellent-type magnet(s)
or the repellent-type magnet(s) of the transducer and having smooth and well-defined
inner and outer circular surfaces, the tubular tooling 02 having horizontal positioning
surfaces 0210 and 0220 which orthogonally intersect the central axis of the tubular
tooling;

e). embedding the permanent magnet and the polar plate which are co-axially
adhesively fixed into the tubular section having the inner diameter 2D1 and arranging
one side of the permanent magnet to face outwardly, and then embedding a second
polar plate and coating the coinciding polar surface of one of the permanent magnet or
the polar plate with adhesive and meanwhile applying a pressing force thereonto,
wherein the polar plate and the permanent magnet are stopped by the horizontal
positioning surface 0210 of the tubular tooling 02, removing the tubular tooling 02 once
the adhesive is cured, to thereby attain two polar plates and a permanent magnet
sandwiched therebetween which are co-axially adhesively fixed together and which
have axial holes;

f). Magnetizing the permanent magnet and the polar plates which are co-axially

adhesively fixed or magnetizing only the permanent magnet by a proper magnetizing
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What is clained is: 1. An inner magnetic transducer with

mul tiple magnetic gaps and nultiple coils, which conprises: a
magnetic path and a frame being connected therewith, at |east two
co-axi al annular magnetic gaps and a coil bobbin being inserted into
the annul ar nmagnetic gaps on whi ch mut ual | y-i nsul ati ng

el ectromagnetic wires are arallel to format | east
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when the annular magnet yoke reaches the polarized area of the permanent magnet,
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the two coils are set identical to each other in ternms of the
cross-sectional area of electromagnetic wires, the nunber of turns,
the wi nding extent, the resistance, the absol ute value of inductance
and the tensile force during winding and thus formtwo groups of
vertically symetrical coil circuits by taking the halving line X-X

axis at t nﬁan\ﬂm‘g ,é:?rzr(troﬂlngqﬁe gmrniépéer& RS gﬁnu?anr%? ngr%get g\gstgg{ngléy limit,it by o
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pl at f orm surf rigps SRE2lHS A0t SlegFPasAvRicasesaSn T Bvee resistange load
co-axi al | %h%éfér@ﬁcs%rtébpmaneegﬂ@ 3pflod RUBTrBRIcUARER Bt bR 1
Its on 3 I Xe \Mgt h

per manent magnet, 1s at engagel y or adhesively
and neanwhiobiepafooppeck, hght sensitieity, inihl anedgictdapability ssdrifigic édeity, the be in
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two of said coils, which are co-axially nounted, are inserted into

t he annul ar magnetic gaps, said coils are forned by w nding one or
two | ayers of electromagnetic wires, a correspondi ng space is
arranged between the two coils, and the winding directions of the two
coils and the directions of current flow ng through the two coils are
set such th he, two coi ner.at e electro m ¢ force t he
same direct ?%ﬁ& de ﬁ%VGQQQrEX‘ﬁ%FQFh& Peﬁg?tatﬁfhm? 9y ¢ W@ntqeaﬁ%@'&d,é Eﬂafg
two gr oupgeoaBBERE hsBINS YdHsER ahe &dhahRalLdIdctAR tRAGHZRR akéapt
symretrical in terns of geometrical shape and magnetic perfornance,
wi t h t he reebilerpdionei s of the upper and | ower plates and the pernanent
magnet as t vertic met ri axi s

X i o at LS RAPOIET BOOHES i anoe AteRiB WRdr BapATCLE b0y
hor i zont ajnesyBarRY R/lb?ﬁing%rﬁbrane of [Hvardnp cSrWeB(S\ntﬁéﬁfgsrﬁémbl%%Qté fahudy
each other in ternms of "'the cross-sectional area of el ectronagnetlc
wires, thespundingrraofe tofiFi%s;20Khiz, whd cinngxceldre rlgctrbhepustis rettamte®) effdut

absol ute val ue of in c an and the tensile force during w nding and
t hus forﬁFW%B'é@gﬁﬂ§ﬁgP 9%&??@5VP9“§?Mﬁétrlcal coil circuits by

taking the halad r@&w Eh%n%e?ﬁaﬁﬁﬂo@ecﬁ&n bReiuBakith rﬂéﬁ gherBfL@BEngf the

per manent magne the horizontal symmretrical  axis, the iInductances
of the two coils and the back el ectromptive forces induced in course
of their reciprocating novenents are cancelled out due to a
difference in phase angle of 180 degrees, and hence the transducer
is an inner magnetic transducer with nultiple nagnetic gaps and

mul tiple coils which has resistance |oad characteristics or

approxi mately resistance | oad characteristics and has high
sensitivity, high analytic capability and high fidelity 3. An

i nner magnetic transducer with nultiple nagnetic gaps and nultiple
coils, which conprises: a magnetic path and a frane bei ng connected
therewith, at |east two co-axial annular nmagnetic gaps and a coi
bobbi n being inserted into the annul ar magnetic gaps on which

mut ual | y-i nsul ating el ectronagnetic wires are wound in parallel to
format |east two coils, a vibrating nenbrane or a planar sound
generating plate being connected with the coil bobbin and an el astic
danping plate, the vibrating nmenbrane or the planar sound generating
plate is driven to vibrate in air to generate sound by reciprocating
the coil bobbin, or the change in the sound pressure is detected via
the vibrating nmenbrane and a sound voltage signal is induced in the
coils, the transducer being characterized in that, the frame is nade
of non-magnetic material and provided with at |east two circul ar
axi al holes at the axial center thereof, the frame is provided wth,
at different axial heights, one or two annular platform surfaces for
nmounting elastic danping plates, two opposite surfaces of one polar
plate in the nmagnetic path are provided with one axially magneti zed
per manent magnet, respectively, and the permanent magnets have the
sane polarity at their sides abutting against the polar plate, polar
pl ates are further nounted on respective outer surfaces of the two
per manent nagnets to constitute a pair of repellent-type magnets, the
three polar plates, which are co-axially nounted, have the sane
projected area and match with the two permanent nmagnets, a bracket is
made of non-magnetic material and provided with an inwardly convex
circular platformat the axial center thereof, the circular platform
has a snooth and wel |l -defined vertical outer circular surface, an
annul ar groove is arranged on the outside of the vertical outer
circular surface and is provided wwth two or nore vent hol es evenly
distributed in the bottomthereof, the outerside of the annul ar
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at a correspondi ng axi al height of the inner or outer circunferenti al
surface of the annular thin wall, a snmooth and well-defined verti cal
positioning surface is further arranged, the repellent-type nmagnets
are adhesively fixed onto the axial center of the circular platform
surface of the bracket, an annul ar magnetic yoke being co-axially
nmounted with the repellent-type nagnﬁégg is at its one end engagely
or adhesively fixed with and neanwhi pped by the verti cal
positioning surface of the annular thin wall of the bracket, and at

t he ot her end enbedded into the circular axial holes in the bottom of
the frame andﬂhﬁlﬁﬂﬂ&ﬂﬁﬂJﬁdheS|ver fixed with the frame, two end

surfaces of the, annul a net i oke ext in their _axial
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ci r cunf er edetaxidl anptes deagstetic lgaparamndl arcomtmbéml bety@kr@seﬁed meto the gartriutar

th th t nferential f th lates of th
e L A R e S L
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are inserted into the annul ar nmaegnetic gaps, said coils are formed
wi ndi ng oriéaterbetn@mha@fée@ with tled et babiirgaret arc elastiedampiog pkde dinel vibgating

d . bet the th h
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t hrough t %uh@b?ﬂec‘i—‘ﬁbéa‘iméﬁﬁa StboBBmNotthdEnd iR if mees%uHQbPe%s%nfﬂété&ed

el ectrodynam c forces F of the sane direction at the same wor
instant; via th%wbmaﬂlwsml@an@amdta/veotg‘rdoquisgefagmgmemdmeplamH!ae whils; the

are verticgally and horizontall ) ric in terns,_ of geonetrical
shape andCt geft b‘BBPf‘%' ﬁ%?‘(’:ré‘}'/ Cﬁ%n’ﬁe{"ﬂlf CHRE +Sama%%<Pfs”%‘r'%?wﬂc material
repel | ent -4niPSoiBEN &li é‘tsie%E'tetV\)beEﬁdL%l i AR bpfﬂ él_seen?é}dthgfe‘bh thge
hal ving line X-X axis at the half axial height of the internediate
pol ar pl atreagsfetic tpathr epeiplisss at ym:ear rexaveplateasnd faelomer ipotemt @ate which are
symmetrical ax two outer coils 309A and 309C have a

cl ockwi se C\?A%&ﬁ”ﬁgma?"’rt%‘ihi’%?l aé?”Y/F@Qﬁﬁt'zﬁpoﬂ?rﬁﬁée%%gg‘?td%r giore dRanoRNSf
the vi bratiypgy ARIGRERRS, pdrgnéMiRidied @Fttﬁe caht t@%@s%%n%%ﬁ?@gﬂwgfn

counter-cl OCkWI sé wnding direction, and vice versa
the upper polar plate and the lower polar plate, the two polar plates have the same

projected area and match with the permanent magnet, a bracket is made of
non-magnetic material and provided with an inwardly convex circular platform at the
axial center thereof, the circular platform has a smooth and well-defined vertical outer
circular surface, an annular groove is arranged on the outside of the vertical outer
circular surface and is provided with two or more vent holes evenly distributed in the
bottom thereof, the outerside of the annular groove constitutes the annular thin wall of
the bracket, at a corresponding axial height or at the top end of the inner
circumferential surface of the annular thin wall, a smooth and well-defined horizontal
positioning surface is arranged, at a corresponding axial height of the inner
circumferential surface or the outer circumferential surface of the annular thin wall, a
smooth and well-defined vertical positioning surface is further arranged, the upper and
lower polar plate, and the permanent magnet is adhesively fixed onto the axial center

of the circular platform surface of the bracket, an annular magnetic yoke being
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the coil 309A is serially connected with the head XB of the coil
309B, the tail YB of the coil 309B is serially connected with the
head XC of the coil 309C, the tail YC of the coil 309C is upwardly
and vertically guided along the coil bobbin 307 to form together
with the head XA of the coil 309A, a pair of signal input termnals

f the t he th il s, 309A, 30 d, 309C t tg .
have ' e ShaE ot QBuiT R Tb8t il Brefhaaided P dgRsreten Feanda
tensile fantendentREgadeNbnainebNElyFRE4 &t ARARBAWAROAGH R ahe LOHiBAVE

the same nunber of turns, w nding extent, resistance and absol ute
val ue of Rasdigsingnewfacamef thReamuidsethinofvall wof rtbe bracket, nande st ¢t pther end
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sensi ti vigiyeshi gh anal ytic capability and high fidelity. 4. An

i nner magnetic transducer with nultiple nagnetic gaps and nultiple
coi | s, whi chiwoodfpsdid ewils, awiialy ree¢ ico-gxéilh racuhted, f aranesdrieidnigtoc thienarotutt
therewith, at t.I east tv&) co- axi al a&nul,ar_ magneti C ags and a coil
bobbi n beMAY 9li$EPE-H!d RIS AR LPraRA Y AYIndiag A ?PE“’@%%X '§i9T wigicEpmMagnetic
mut ual | y-ipsylAbfsbpBh@Rg [HABINELIrEnddd BSvbR HOWDS cbils, PRk Chinkiflg
format |east two coils, a vibrating nmenbrane or a planar sound
gener at i rdiregticerseof e g aiis aed theddinsictidnstdi eurcanit flowipigbihougin theawo ebissdre ¢
danpi ng pl ate he vibrating menbrane or the planar sound generating
plate is Y ﬁ?gﬂ'\ﬁ fgiot0ls %ﬁ”%fgre ‘?ISCtEi’éJME?'BFég@SﬁﬁcPfBQe PRBF sireelionialg
the coil {RekBMBwdking Metamhange in the sound pressure is detected via
the vibrating nmenbrane and a sound voltage signal is induced in the
coi | s, the tthansahsdecerbbasmdweohgroags @f i meghdtin pdiad wHidre afe amsicaly mmde
of non- netic materi g{caand rovided with at |least two circul ar

axi al hol 'BL23Htah&YBEPLIca BnteEps 1oh gremetricehghapeaths Magpeiisy PRIEUMANGe,
at differgpy th@?@eﬁ{ralr@diﬁgﬁtg'e upBEr Sd bWRr g@ﬂ%l 4Hd L ?EFn%Han H\:)ahg&gagﬁ tég r

nmounti ng el astic danpi ng ates, two opposite surfaces o
pl at e i n vehiEaragmmeeiricalpadd) aad evifhrtbe indthgwinehX-Xrexisaxt tak Ihylf aRiahedigEted
per manen ectively, and the pernmanent magnets have the

t t, :
Sarme. pol dfF Py AP HERpNSA3dse Bbizoniagymmetrioal axs

the two coils are set identical to each other in terms of the cross-sectional area of
electromagnetic wires, the number of turns, the winding extent, the resistance, the
absolute value of inductance and the tensile force during winding and thus form two
groups of vertically symmetrical coil circuits by taking the halving line X-X axis at the
half axial height of the permanent magnet as the horizontal symmetrical axis, the
inductances of the two coils and the back electromotive forces induced in course of
their reciprocating movements are cancelled out due to a difference in phase angle of
180 degrees, and hence the transducer is an inner magnetic transducer with multiple

magnetic gaps and multiple coils which has resistance load characteristics or
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agai nst the polar plate, polar plates are further nmounted on
respective outer surfaces of the two pernmanent nmagnets to constitute
a pair of repellent-type nagnets, the three polar plates, which are
co-axially nmounted, have the same projected area and match with the
two per manent nagnets a bracket is nade of non- magneti c material and
provided with an nvex_ circul ar tformat t axi al .
Penter  naPRYathl BF Selied JA et AiiaS R Heschih rasiha( PaBranslui
verti cal Qﬂbg&mgbﬁ@ﬁbﬂﬁmgm face an annul ar groove is arranged on the
outside of the vertical outer circular surface and is provided with
two or nore vent holes evenly distributed in the bottomthereof, the
out er si de of e annul ar roove const{tut s the annul ar t

| of
Che'br acket . HTu B magmdraGA i Bh G Bro i dras eop Bl poffhe
i nner cir QMT@F%&EBHS@& FHBELAGR fih hitta ﬂrQH\'élb'éfngtéb'nHeé’t@é lher@vlﬁlngﬁte}é‘st%ﬁg
wel | -defined horizontal positioning surface i's arranged,
corres pond:oragclaé)anamah@naymetl@fgapheanldnmenon drobbint leging iimseuad emenuheaannular

surface of the._annul ar t and wel | - defined verti
el 1 ot R s i, Bl S TR B0 bl it g dgHad an
are adhesiguedig tfo' féﬁﬁi aPRESt MBQ:O‘%' AlibRER ‘ﬁ{en%raﬁ@gr Q'pra‘ﬁH} %u@lﬁﬁwfa%rtl
sur f ace of t he bracket, an annular magnetic yoke bei ng co-axial

nmount ed wipldie ﬁ)h@groepeédtmwnh yhe coielgbbinsand an akasiid daropisg eladk, emgalgfaltlyg

or adhesively fixed w th and anwhi l.e s the verti.cal
st ont MaeTbrna B8 1 Bon ! SoTa DO, P B dSioq VBl R BgRpemte

the ot her @nAy pYRRIFELhG 1R éd]%oﬁt)lhc?“ tAé cﬁéﬂg@lm b‘%ls%?nb Brés@@ret?é)&étggfbﬁ’f
the frame and jointly or adhesive xed wth the frane

sur f aces ofa theevibmating arentergnetand eyschumdewtltegel sl:gmbrsdmdmomdt ihethe cabd, dhe
hei ghts, the outer polar surfaces of the upper and | ower pol ar

plates, r égaps'ée'w%'?%ng [rasrgtenzad o et desrarge fﬁqma%haf %y rﬁ@@%*cgra%%r&
of verti callyypayigu@iWiihCa leg?ﬁﬂ\%t b @aPa iR Rl Gt DRt g'ﬁ?l ddier! RBRDS, the
circunferenti aI surface of e annul ar nmagnetic yoke forms, together
with the weadrieialpath compfiseseat ugder uoldraglete affid tahbmolm)warmlaibewhnorﬁ drbe
repell ent-type nagnets, three co-axial annular nmagnetic gaps of the

same di amsCEPd@lly maupieds 3pd sWhighc e s Pravisiedh wiie ceairak | afizly htgnt ag,
are insert af ALzl I y
wi ndi ng onaZ%cl)I% ma%t)g{%der S %%{ eel ect ﬁ]tgh%ntﬁgtgg%etvﬁmﬁ rﬂ%@qgéﬁr@sp%%gﬁwg o
spaces ar ejlwln(ar:@edammﬁwmmetshﬁ thdhsaree dthnsss srehntiWiehed bdiwagn the upper
directions of the three coils and the directions of current flow ng

t hrough t MO'&" RradRaReby hPéo"&?@o?étP'aé%é'PP tweRolarpdateihave the parge Q@J\%Crt%ﬁ ¥ea
el ectr Ody%'a] rﬁa%ﬂrvﬁt‘?\sthg t efj'a{ Br%Tcké)(q? %adteh@f mAtha | 'n@enal
i nstant; trans cer as t groups of nmagnetic pa

are verti ceand| providiet! Witk e dmibvairtlyyoosyex@itcuiae dlatform tae thasaxl cgﬂt@ﬂtﬂef&oftahe
shape and erfor mance, with the central axis of the

t
repel | ent %Xif’ggg?%’g dhe ciseulanplatinsmt is PEvidedimitt an exdal hela, dhe drrglafipaorme
hal ving | ipe XeX.a% §noaf/veﬁ 'EESME%J i/erﬂ&%l%uté?edn%nl%h%rfé&e ahr%n%?ﬂg?%lr@otvg is
pol ar plate of the repellent-type magnets as e ho onta

symet r i carraaged on the outdignot the vénioal @ute? tir@fad sirfdf9And B RRIGVitHtas@r a
cl ockwi se wi nding direction as viewed fromthe outerside direction of
the vi br atm?f@ Vﬁ@ 'gheverheisiriptisdna dhebeiiam thergdotge awareida ) dhegannular

count er - cl ver t
CaunL e LA SEM AL ISR A A1, MRS R BB TAL Bl R
constitut enrfameetqplahdi wf ﬂhle\Amﬁ&d:lr6@hfe$er3|@9ﬁ&faca@dthémal,ar tHrewbid snYdbth

of the coil 309A" is serially connected with the head XBl' of the
coi | 309BENd We{kdafiogd hrdizonial Raséiopipp| sudeecis agangsdi al WOE@WW@@X@I

s T par didy e Shot QfufiPirerid HHtace ey dieunfirebibE sffdde ARG,
i's upwar dlannaae thentalical byogthi aied well-agftdie venicdl hpdshenidgnéur@ke ti@urther

arranged, a fastener, which is made of non-magnetic material penetrates through the
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5. An inner magnetic transducer with nmultiple magnetic gaps and

mul tiple coils, which conprises: a nmagnetic path and a frane being
connected therewith, at |east two co-axial annular magnetic gaps and
a coil bobbin being inserted into the annul ar rmagneti c gaps on which
mut ual l y-insul ating el ectromagnetic wires are wound in parallel to

f t | ils, i brati | d
gener at | iR PRBYER e e s PORE P, HocsPan e anamebininec
danpi ng pbratiest, dridgoikiiPhhaki thdn BRTRE 808 @htdr B?th@'cﬁreé\ér @Qﬂfﬁ‘rﬁx ARAEE 8f thag

plate is driven to vibrate in air to generate sound by reciprocating
the coi |l yasisitran amuiaienagnaticypolenbdimecaoxialy poestsdinith itise dedee ahe tbwsra

t he vi br Oilngp rpanbr(g&e and a sound \éolta e signal is induced in the
coils, thHeqr _A%S%Iﬂ% eIl BV T itfe' M THRNI20% Of pehrsiveY firade
of ~non- magReinEmBBhWHiledoHad HYMRY VEGHaWobflodhg &Rk driR: %Hu?‘“ [ wall
axi al holes at the axial centér thereof, tﬁe (T;rarre IS provi eél Wi th,
at di f f erdthe krackat, andiaj thtesothemandem teddedimaitharcirpliat dxta Wole s irf the @sttdrar

nmounti ng el.astic danping plates,. twy opposite surfaces of one polar
plate in C%ﬁﬁe &fﬁaﬁe?rﬁjoﬂglyr?raﬁﬂgeﬁ?’@wld@gB‘O\tﬁttﬂe drEeatvaeng syegerst ¢ftba
per manentarMagih flagnERSHRE hitaH Y if A& fwenfﬂg A@gﬁ e
sane pol aari ty atagphei r sides agﬁﬁb?%tﬂ%ﬁ?%lst ! e’tpo a&%lgzl%éﬁa%%logr
pl at es artbe fugpehand lowenpeldr piates, resppetiielyy by aut-ealus Wf DEGEE o, dridiefotio
per manentt nagnetsftort.gﬁglnsti tuei(e wo or nore pairs of repell e_nt-ty[)e
magnet s, tAE THEC EFIHRDY EVRAI #CaL'i“as'é?',C%ﬁin&@n&%p%&éwa@ﬁylah@uw asd,
have the 5adRtiB'fRbE GF Ak 3558 AAHERLED {d’x"fn%g Befed fheeeinﬂ%r &Rrufnfereatial
per manent nmegnets, a bracket is nade of non-magnetic materialan
provi ded swifate ahthierameiutir ynagoetie yola anduther veplicat tiadumfatentidl Suedéad of the
center ther eofh It he ci rCéfI ar platformhas a snooth and wel | -defi ned
vertical WREEINLIPMEIPURT RgFace, an annular groove is arranged on the
out si de of thg Weddid & i [ I.GL [ r.ovided w th
two or nore vent hol eghsé\%ﬁr% yagéi é:?;é:x L‘¥e l{nfl&fefigg'?)gte?tg%‘ﬁ%etﬂgo?n\,%[aﬁe

out er si denagnetih gapssaldatoilg moofoemed bg iwitditgsnd betwariaydrabf tlattomedretiof
the bracket, at a corr l?sj;fondi ng axi al height or at the top end of the

i nner ci MEISRF Er SHISSBPNUNG £FBRS B arFngednerivasn the ivavapils, aadstheovindiagd
wel | - def ighaekidiaro I b 4@ ARG ST ' . ,

corr esponclzli néﬁgﬂf gﬁqﬁgicaﬁsgéﬁo%ﬂhghwg@%mgr& g‘?*%ﬁ%”?’“@??@%%‘?té% F%{'IS are
surface okt simh thanthkedwo tchilsgevadrhte eectimaptdmianstcaeFlof def s4resl dysdtibh Gal
posi ti oniﬁ% surfa;c@&;i s further arranged, the repellent-type nmagnets
are adhed7S8Te WORIY IBHEBE t he axial center of the circular platform
surface of , %%.i Y, i ng_co- axi al |
nount ed Wtﬁ@r}?’n?g%%}rl%%?p@gﬁ%ggts, |egc aPt%lﬁ?est gﬁ‘gﬁea'gen&géﬁ%é(gém/
or adhesihpetontdllyxshméttital andenesa ofbebretsital ppege Rindt Magvict pet@kmance,
posi tioni ntg Eur%%% of the annular thin wall of the bracket, and at
the ot het"8riB® SRHEH @& Af o UPRRY 2 leueraplatagiaar thopermanant magnsitas dhe of
the frangeqaing dpl : | J Ui It e.fra two e
surfaces Sfﬂletg'h%ﬂarﬁn%h aé%&'ﬁagﬁiﬂ”}é%%ﬂ@wégﬁ g%m&(t Jaﬁge(eoar%élﬁe Fﬁf ?ﬂéﬂ}e'g}giogl
hei ght s, thegerounent magrat as thef tlaciesntaf synheetigpakisand | ower pol ar

pl ates, respectively, by a Hvalue of 0.5-20nm and formtwo groups
of verti caltﬁ?/ WY RSt 3P S8 1dealirbia eaqiaptherdp derscofibe Ao ss-seeionanarea of
circunfe i f.a nef i. f.orns, .together
W th T he ohare gl 9EE. e HIRKENSE Y Hhe BN Gp B8 B FFuntBoiithe

repel | enebsolpte vahgneftisdudtanse and thertensie-féeck Aluridd Wildig SRODREIFSmOaRs
of the sane di aneter; ur or nore of said coils, which are

. fo r mor . S,
co- axi al BPURS vhedcally ymmetesal sl icliguitsttvetaling theahalving fiee XeX gaisst theai d
coils ar ki r.t f electro netic
Wi res, cgﬁl& %gggﬁggﬁtg%g%cggmg{%ngmagﬁgte%g%@% \?\’é’gﬁon? SYBIFSY e dhe
coi | s, amdiutfaecesd ofdthagwdidote bh@nise BAcK Hlactfembtivefold®s thatieed f adiflsd be

their reciprocating movements are cancelled out due to a difference in phase angle of
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the transducer has two groups of magnetic paths which are vertically
and horizontally symmetrical in ternms of geonetrical shape and
magneti c perfornmance, with the central axis of the repellent-type
magnets as the vertical symetrical axis, and with the halving line
X-X axis at the half axial height of the internedi ate permnent

magnet or 1%'6% %e%r gﬁ&ih?‘ﬁ&g\ lt?a s@uc%y?s Q%nﬁwgﬁ{rﬁgﬁgt‘c t?:ﬂ‘lts &é’e‘?‘%wﬁﬂer%g@g A

as the horlzon coils

and 609D hﬁalgheﬁccd;mk\ahﬁem\ﬁlitlméi agnsdwﬁ;ht ihas @@Qtaﬁhc@oluaﬁ edhafddisHents or
wi nding direction, resp ectlv%ﬁg has viewed fromthe outside of the
ai

vi brat i ng aRBFRXBaEly fEREtEANAE do yeeterislios cnidl Rassigh sensitieo bighanalytic
have a co d| ng direction and a cl ockwi se w ndi ng
directi on%%gﬂr;'ptggggrlﬁ' hngI 7 and vice versa, the tail YA of the coil
609A is serially connected with the head XB of the coil 609B, the
tail YB of the coil 609B is serially connected with the head XC of
the coil 6093 Amianeamagyeticofransdecerovith eoliple Wagrsticaapy andrnidbrle ¢oils,

5 Gut ded I sghf raBbriedty n Biig e B fan Bt e gl e o

t oget her Wotdxidl hnORAhaghett dae £l & LAYMdbbA Behg iRder@t IR theNdHular
termnals of the transducer, the coils 609A and 609D, as well as the

coi | s 609BnagneticOPs on Wwiieh frmutualbfdmsléatir@r glectienagnelc wiseseatsh wounerin

t f 2o e onal ea of el ectrom
nunber of RREIS AT B RGE!  Bte oh iPrtha e GEERCE Prarie S EaareBting
val ue of |Mé®eﬂ@%nﬂ@&e@ Rehtten 8bil Bobi 6/1 B kiRec M‘brﬂ&h@%laﬁ@ tﬁé vib@atmg
formtwo groups of vertically symretrical coil circuits, wt

hal vi ng | imemixare gxitke abn@m@uﬁélgenalsaﬂag plagg iphriven te Ml@ratmreairrﬁdg@neeate

t t t h t t.h duct
o the-foupoaary SnTnd Hadu elbin PomeeTvist RIS r e ors Bece
their reciyy wv.bfsgngw SABRhE b SaINELldIRde WnallUeintiGeed R the &8s e
in phase angle of 180 degrees, so that the transducer is an inner

magneti c ttrMIGeebemgtdhamntenmcbmerhélne frargamsmadel ofmdrt-inppeeticanatgrial

whi ch has resi st.an aract rlstl s or te st ance
'oad char AEarpURRE 6t ARCRE IR RGP FPleR ey PRI o brept e e
capabi | i t yis islidddoRith,| stediférént axial heﬁ’ghtér héhd OG0 BRAMG IS ANREEES For
with multiple magnetic gaps and nultiple coils according to any one
of cl ai ns mourging, eleﬁ@ra’m\mng z;éaieas ntwiohapposith esupfacesant nhe matgretlatesinathe
Nd- Fe- B nagn tlctrande{cervvlth nultgle

et o JAAT et ol %O WL TR HEY RBROSEEG BT En D
5, charactggpezadel), hinkhRd ?eﬁﬂ%emrﬁﬁéﬂ“@ts hévéiﬁg‘é‘atﬁé p@'aH{Veﬁ!'tHH? AdsBbutting

non- magnetic stainless s or engineering plastic.
against the polar plate, polar plates are further mounted on respective outer surfaces of
the two permanent magnets to constitute a pair of repellent-type magnets, the three
polar plates, which are co-axially mounted, have the same projected area and match
with the two permanent magnets, a bracket is made of non-magnetic material and
provided with an inwardly convex circular platform at the axial center thereof, the
circular platform has a smooth and well-defined vertical outer circular surface, an
annular groove is arranged on the outside of the vertical outer circular surface and is
provided with two or more vent holes evenly distributed in the bottom thereof, the
outerside of the annular groove constitutes the annular thin wall of the bracket, at a

corresponding axial height or at the top end of the inner circumferential surface of the

annular thin wall, a smooth and well-defined horizontal positioning surface is arranged,
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8. A preparation nethod for an inner magnetic transducer with

mul tiple magnetic gaps and nultiple coils according to any one of
clains 1 to 5, conprising: a). a tubular tooling 01 which is
made of non-magnetic material, with one end having an inner dianeter
101 and a height 1H1, and a coaxial inner dianeter 1D2 and a hei ght

1H2, the ] ' ) 1D1 bei 0.01-0.5 I han. t he i

di anet or 02 CoTReRHENG e et 3R Pheh op ol s STt fab SAcGRrde
of the pefnmarenkinRANe smbth e WeRidghhed FertibaI ﬂ%]sitioﬂf%%t sBketi9 flfer

t hi ckness of the polar plate, the tubular sections 1HI and 1H2 havi ng

snoot h arfirangpd -taefapedentitypremagnate ubrer adhesilvely diseconto tivy axiaweater of the
positionig es 0110 0130 which ortho i nt ersect

20 ' 1ogonal |
the centr4 u'a§ iE)Tsa%g'fm tSHé{a?%Bgﬁ}fr b'%ggefti Ag a@TPfar magngyic 9%'??0&8’59 B of
th T I celyt # I
I P T 1 L M

by t he hovithzanst mpapdilietstanped pysoe Fertieal @ogidonindeurfaveef thh etz thid il
havi ng a fi¢t tolerance,of sitive 0.02-0.05 mmw th respect to the
di ams%J er o(;]thettg{gclgérarpgﬁéﬁ}e %ﬁ?é‘_fj,e"ébr?ag?%@?? t?‘sr%‘é‘\é\%ﬁ eﬁ‘_&" gﬂlés H’fth?ﬁgﬁom
pol ar pl affese Ghmghd {?ﬁ:iﬂl?dﬂ%% 501D fiker® whtH Hé %fan%‘?%kdf) @Rd RAMLAR dRe

e
i nner dianmeter 1D2, the inner dianeter 1D2 having a fit tol erance of

posi ti ve anoRr magsetiayoke ehtend Ypeatd, tntheihexidli height e theodutétmlgyeludaces of
| ate, a t hen coating the coincidi o] ar surface of one of the

Ber mnengﬁl%ﬁﬁ%rtargﬁawteﬁgmﬁﬁpﬁ espf%ﬁpg&gﬁeﬁ’hl%ﬁ %&fﬁ'@%ic’g@'%%% MR AP

appl yi ng t@oPgReHs NG Leriesyt ROMARME rﬁé%ettiée@et\% g pdiRs,t H%U'nﬂ{er

tooling 01 once the adhesi've'is cured, so as attaln a pernmanen
magnet arsifcemfsnérdial purkece oftihe Bnaiar roagrestic 3bkey famlsewigethley with Xedyertical

c). a tubular_toqljng 02 ich is de_of non-nagnetic material, with
one end (4GYRE" ?‘?L?Lﬂf-a\%? \é\ghepﬁlﬁmﬂgésﬁ%ﬁrﬁ%é]\?ﬁ?"‘g(p%lﬁ"aigﬁﬁtéfthfﬁeaﬁﬁ’ﬁxﬁ
2D1 and anhgliaf Magrétk gdpl®f A @mdhiameieer 2D1 having a fit tol erance
of positive 0.0 -0.059mﬂvvith respect to the outer circular diameter

of the pol arthigkaifesaith doitshevhishwaredtoraxiallyverumted careainsetealt ihtor tiiecdnnulze

bracket, the tubul ar section 2HL ing jdentical to or slightly |ess
than the ”ﬁﬁn&ﬁ'c frt RAKsLil3Are ﬁ’émﬁglﬁér"ﬁ‘?ﬁ“%ﬁ & AGVEnBYSR PhBlIsEIRMAagnetic

magnet (S )wifds, g&eesrpgﬁgh%%gcéy% gﬁﬁgﬁ Z)e\jﬂ/\gﬁefn e "tfiRE! dfD sl g &“ﬁ%ﬁiﬁ s

of the transducer and havi ng snoo -defined inner an
ci rcul ar drectianses thettheeetadlilsibad theoditeictions0? chasmtrilpwirartheogh e three coils

ositioning surfaces 0210 and 0220 which orthogonal |y intersect the
E entral &% get(ﬁucte ﬁ@%{k@ééqegrcoﬁ%gqqeﬁ%t? elec‘trodynami(%J forces }-yof the same direction

at the same working instant;

the transducer has two groups of magnetic paths which are vertically and
horizontally symmetrical in terms of geometrical shape and magnetic performance,
with the central axis of the repellent-type magnets as the vertical symmetrical axis, and
with the halving line X-X axis at the half axial height of the intermediate polar plate of
the repellent-type magnets as the horizontal symmetrical axis;

when the two outer coils 309A and 309C have a clockwise winding direction as
viewed from the outerside direction of the vibrating membrane, the intermediate coil
309B must have a counter-clockwise winding direction, and vice versa, the tail YA of
the coil 309A is serially connected with the head XB of the coil 309B, the tail YB of the
coil 309B is serially connected with the head XC of the coil 309C, the tail YC of the coil
309C is upwardly and vertically guided along the coil bobbin 307 to form, together with
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d). enbeddi ng the pernmanent magnet and the polar plate, which are
co-axially adhesively fixed, into the tubular section having the

i nner dianmeter 2D1 and arrangi ng one side of the pernmanent magnet to
face outwardly, and then enbedding a second polar plate and coating
t he coinciding polar surface of one of the permanent magnet or the

pol ar pl attﬁ%ﬁ’béd‘xﬁi‘g éichFF@@Q Fﬁ%@@g%ﬁk iﬁ;(EalH'téfmgaléoﬂﬁc?ﬁﬁﬁ&%c&?@%‘?hree

t her eont o, erel n the polar per manent nagnet a

st opped byollds0bAar Baemtaal F0OE breoBétng Isavel theesdditl Grogs-stttwnbubrgaasf the
tooling 02, and then rennvingithe tubul ar tooling 02 once the

adhesi ve ieqtigmagnetiowiirs aad Jansie fereduiig windiidatnescoln $O8A p8F AdREmre
magnet sa i j Aar. - axi al j i Xe
oget her ; oot R e Eh g FLBEr e Wl g SRR o SO NA LG e
pl at es whiisducreeCandthiealumbepdhesmsy @lindid daentpresisegice tahd iabgolotel waludehs
per manent nagnet by a proper magneti zi ng machi ne, and then

al t er nat elpilirdugignen ef thatsaill P9 8t seh ipsboidentig! to2he gorzrsPpRding sns of the
repel | ent - . b - ol ar e -

ragnet o wiERer BPRERS ihdifl BnRe Al R CEAlie e P B FRSHMce of he

bracket O03weltoh305A, BadE, &5 adformManeiotpsat \irically syhinBtridtoil biveuitd Mith
convex circular platformat its axial center, the outer dianeter 301

of the cirtbalh@ving Hng ot ads Ay thebalf axial hejghy &f ithe intemediate ®late as the
0. 01-0. 05 ' Ler.of . ar_.pj.at nd..hayi '

t ol erance @&%@ggg V{i/ng%g%!@?r%& %5th(r%m‘r£%}&? tﬁR?éess ﬁéc{hgt %r?%e&)l”% n%¢dqugn‘£e Cliér
201 of theslédtciive Farodd mguésl byathed ré€iproestiiyEbvdnents ale bdicgidd @bt dube
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coil bobbin and two or nore coils into the annular negnetic gaps, and
t hen adhering in turns within the frame, one or two el astic danping
plates, the coil bobbin, the vibrating menbrane or the planar sound
generating plate, so as to prepare an inner nmagnetic transducer with
mul tiple magnetic gaps and nultiple coils which has resistance I oad
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annular magnetic yoke extend beyond, in their axial heights, the outer polar surfaces of
the upper and lower polar plates, respectively, by a H-value of 0.5-20 mm, and form
two groups of vertically symmetrical magnetic gap magnetic paths, the inner
circumferential surface of the annular magnetic yoke forms, together with the vertical
circumferential surfaces of the polar plates of the repellent-type magnets, three co-axial
annular magnetic gaps of the same diameter:

three of said coils, which are co-axially mounted, are inserted into the annular

magnetic gaps, said coils are formed by winding one or two layers of electromagnetic
wires, corresponding spaces are arranged between the three coils, and the winding
directions of the three coils and the directions of current flowing through the three coils

are set such that the three coils generate electrodynamic forces F of the same direction

at the same working instant;

54



d). a tubular tooling 02 which is nade of non-magnetic material, with
one end having a thin-walled tubular section with an inner dianeter
2D1 and a height 2Hl, the inner dianeter 2Dl having a fit tol erance
of positive 0.01-0.05 mmw th respect to the outer circular dianeter
of the polar plate and the inwardly convex circular platformof the
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tubul ar t apé ihBEINGdine X-X axis at the half axial height of the intermediate polar plate as the
horizontal symmetrical axis, the inductances of the four coils and the back
electromotive forces induced from their reciprocating movements are cancelled out due
to a difference in phase angle of 180 degrees, so that the transducer is an inner
magnetic transducer with multiple magnetic gaps and multiple coils which has

resistance load characteristics or approximately resistance load characteristics and

has high sensitivity, high analytic capability and high fidelity.

5. An inner magnetic transducer with multiple magnetic gaps and multiple coils,
which comprises: a magnetic path and a frame being connected therewith, at least two
co-axial annular magnetic gaps and a coil bobbin being inserted into the annular

magnetic gaps on which mutually-insulating electromagnetic wires are wound in
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at a correspondi ng axi al height of the annular thin wall of the
bracket, there being further provided a snooth and wel | -defi ned
hori zontal positioning surface 0430, the inner circular dianmeter 402
of the annular thin wall having a positive tolerance of 0.1-2 mMmmw th
respect to the outer diameter of the annul ar magnetic yoke, applying

t he adhe t co circ | at f or m 040, and.
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circumferential surface of the annular thin wall, a smooth and well-defined vertical
positioning surface is further arranged, the repellent-type magnets are adhesively fixed
onto the axial center of the circular platform surface of the bracket, an annular
magnetic yoke being co-axially mounted with the repellent-type magnets, is at its one
end engagely or adhesively fixed with and meanwhile stopped by the vertical
positioning surface of the annular thin wall of the bracket, and at the other end
embedded into the circular axial holes in the bottom of the frame and jointly or

adhesively fixed with the frame, two end surfaces of the annular magnetic yoke extend
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beyond, in their axial heights, the outer polar surfaces of the upper and lower polar
plates, respectively, by a H-value of 0.5-20mm, and form two groups of vertically
symmetrical magnetic gap magnetic paths, the inner circumferential surface of the
annular magnetic yoke forms, together with the vertical circumferential surfaces of the
polar plates of the repellent-type magnets, four or more co-axial annular magnetic gaps
of the same diameter;

four or more of said coils, which are co-axially mounted, are inserted into the
annular magnetic gaps, said coils are formed by winding one or two layers of
electromagnetic wires, corresponding spaces are arranged between the four or more
coils, and the winding directions of the four or more coils and the directions of current
flowing through the four or more coils are set such that the four or more coils generate
electrodynamic forces F of the same direction at the same working instant;

the transducer has two groups of magnetic paths which are vertically and
horizontally symmetrical in terms of geometrical shape and magnetic performance,
with the central axis of the repellent-type magnets as the vertical symmetrical axis, and
with the halving line X-X axis at the half axial height of the intermediate permanent
magnet or the intermediate polar plate of the repellent-type magnets as the horizontal
symmetrical axis;

when the two outer coils 609A and 609D hvave a clockwise winding direction and a
counter-clockwise winding direction, respectively, as viewed from the outside of the
vibrating membrane, the intermediate two coils 609B and 609C must have a
counter-clockwise winding direction and a clockwise winding direction, correspondingly,
and vice versa, the tail YA of the coil 609A is serially connected with the head XB of the
coil 609B, the tail YB of the coil 609B is serially connected with the head XC of the coil
609C, the tail YC of the coil 609C is serially connected with the head XD of the coll
609D, and the tail YD of the coil 609D is guided upwardly and vertically along the coil
bobbin to form, together with the head XA of the coil 609A, a pair of signal input
terminals of the transducer, the coils 609A and 609D, as well as the coils 609B and
609C, of the four coils, are identical to each other in terms of the cross-sectional area
of electromagnetic lines, the number of turns, the winding extent, the resistance, the

absolute value of inductance and the tensile force during winding so as to form two
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groups of vertically symmetrical coil circuits, with the halving line X-X axis at the half
axial height of the intermediate permanent magnet as the horizontal symmetrical axis,
the inductances of the four coils and the back electromotive forces induced from their
reciprocating movements are cancelled out due to a difference in phase angle of 180
degrees, so that the transducer is an inner magnetic transducer with multiple magnetic
gaps and multiple coils which has resistance load characteristics or approximately
resistance load characteristics and has high sensitivity, high analytic capability and

high fidelity.

6. The inner magnetic transducer with multiple magnetic gaps and multiple coils
according to any one of claims 1 to 5, characterized in that, the permanent magnet is

a Nd-Fe-B magnet.

7. The inner magnetic transducer with multiple magnetic gaps and multiple coils
according to any one of claims 1 to 5, characterized in that, the bracket is made of

aluminium alloy, non-magnetic stainless steel, or engineering plastic.

8. A preparation method for an inner magnetic transducer with multiple magnetic
gaps and multiple coils according to any one of claims 1 to 5, comprising:

a). a tubular tooling 01 which is made of non-magnetic material, with one end
having an inner diameter 1D1 and a height 1H1, and a coaxial inner diameter 1D2 and
a height 1H2, the inner diameter 1D1 being 0.01-0.5 mm less than the inner diameter
1D2, the height 1H1 being 0.1-2 mm less than the thickness of the permanent magnet,
and the height 1H2 being identical to the thickness of the polar plate, the tubular
sections 1H1 and 1H2 having smooth and well-defined inner circular surfaces and
horizontal positioning surfaces 0110, 0120 and 0130 which orthogonally intersect the
central axis of the tubular tooling 01;

b). embedding one of the permanent magnets of the transducer into the tubular
section having the inner diameter 1D1 of the tubular tooling 01 to be stopped by the
horizontal positioning surface 0110, the inner diameter 1D1 having a fit tolerance of

positive 0.02-0.05 mm with respect to the diameter of the permanent magnet, and then
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embedding one of the polar plates of the transducer into the tubular section having the
inner diameter 1D2, the inner diameter 1D2 having a fit tolerance of positive 0.02-0.05
mm with respect to the diameter of the polar plate, and then coating the coinciding
polar surface of one of the permanent magnet and the polar plate with an adhesive and
meanwhile applying a pressing force thereonto, and then removing the tubular tooling
01 once the adhesive is cured, so as to attain a permanent magnet and a polar plate
which are co-axially adhesively fixed;

c). a tubular tooling 02 which is made of non-magnetic material, with one end
having a thin-walled tubular section with an inner diameter 2D1 and a height 2H1, the
inner diameter 2D1 having a fit tolerance of positive 0.01-0.05 mm with respect to the
outer circular diameter of the polar plate and the inwardly convex circular platform of
the bracket, the tubular section 2H1 being identical to or slightly less than the total
thickness of the polar plate and the permanent magnet(s) or the repellent-type
magnets or the repellent-type magnets of the transducer and having smooth and
well-defined inner and outer circular surfaces, the tubular tooling 02 having horizontal
positioning surfaces 0210 and 0220 which orthogonally intersect the central axis of the
tubular tooling;

d). embedding the permanent magnet and the polar plate, which are co-axially
adhesively fixed, into the tubular section having the inner diameter 2D1 and arranging
one side of the permanent magnet to face outwardly, and then embedding a second
polar plate and coating the coinciding polar surface of one of the permanent magnet or
the polar plate with adhesive and meanwhile applying a pressing force thereonto,
wherein the polar plate and the permanent magnet are stopped by the horizontal
positioning surface 0210 of the tubular tooling 02, and then removing the tubular
tooling 02 once the adhesive is cured, so as to attain two polar plates and a permanent
magnet sandwiched therebetween which are co-axially adhesively fixed together;

e). magnetizing the permanent magnet and the polar plates which are co-axially
adhesively fixed or magnetizing only the permanent magnet by a proper magnetizing
machine, and then alternately using the tubular toolings 01 and 02 so as to attain
repellent-type magnets with 3-4 polar plates and 2-3 permanent magnets which are

co-axially adhesively fixed together;
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f). a bracket 03 which is made of non-magnetic material, with an inwardly convex
circular platform at its axial center, the outer diameter 3D1 of the circular platform being
less, in a negative tolerance of 0.01-0.05 mm, than the diameter of the polar plate, and
having a fit tolerance of negative 0.01-0.05 mm with respect to the inner diameter 2D1
of the tubular tooling 02, at a corresponding axial height of the annular thin wall of the
bracket, there being further provided a smooth and well-defined horizontal positioning
surface 0330, the inner circular diameter 3D2 of the annular thin wall having a fit
tolerance of positive 0.1-2 mm with respect to the outer diameter of the annular
magnetic yoke, applying the adhesive onto the inwardly convex circular platform 0300,
and then placing on the adhesive the polar plates and the permanent magnets or the
repellent-type magnets which have already been co-axially adhesively fixed and
magnetized, and then embedding them into the inner wall of the tubular tooling 02, the
inner wall of the tubular tooling 02 being smoothly fit and secured with the vertical outer
circular surface 0310 of the inwardly convex circular platform, the horizontal positioning
surface 0210 closely abutting against the outer polar surface of the polar plate and
applying a pressing force, and once the adhesive is cured, the polar plates and the
permanent magnet or the repellent-type magnets are adhesively secured to the axial
center of the circular platform surface 0300 of the bracket:;

g). pre-coating the adhesive onto the horizontal positioning surface 0330 or the
vertical positioning surface 0320 of the bracket, and then nesting the annular magnet
yoke of the transducer from outer end 2D3 of the tubular tooling 02, and then inwardly
sliding the annular magnet yoke along the smooth outer circular surface of the tubular
section, when the annular magnet yoke reaches the polarized area of the permanent
magnet, manually controlling the sliding speed of the annular magnetic yoke to finally
stop it by the horizontal positioning surface 0330 of the bracket, removing the tubular
tooling 02 once the adhesive is cured, so as to prepare two or more than groups of
symmetrical magnetic paths and two or more co-axial annular magnetic gaps of the
same diameter,

h). embedding the upper end of the annular magnetic yoke into the circular axial
hole in the bottom of the frame, and adhesively or jointly fixes the annular magnetic

yoke with the inner circular hole of the flange in the bottom of the frame, inserting the
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coil bobbin and two or more coils into the annular magnetic gaps, and then adhering in
turns within the frame, one or two elastic damping plates, the coil bobbin, the vibrating
membrane or the planar sound generating plate, so as to prepare an inner magnetic
transducer with multiple magnetic gaps and muiltiple coils which has resistance load
characteristics or approximately resistance load characteristics and has high sensitivity,

high analytic capability and high fidelity.

9. A preparation method for an inner magnetic transducer with multiple magnetic
gaps and multiple coils according to any one of claims 1 to 5, comprising:

a). the polar plates and the permanent magnet(s) of the transducer with multiple
magnetic gaps and multiple coils are provided with central axial holes of the same
diameter at the respective axial centers thereof;

b). a tubular tooling 01 which is made of non-magnetic material, with one end
having an inner diameter 1D1 and a height 1H1, and a coaxial inner diameter 1D2 and
a height 1H2, the inner diameter 1D1 being 0.01-0.5 mm less than the inner diameter
1D2, the height 1H1 being 0.1-2 mm less than the thickness of the permanent magnet,
and the height 1H2 being identical to the thickness of the polar plate, the tubular
sections 1H1 and 1H2 having smooth and well-defined inner circular surfaces and
horizontal positioning surfaces 0110, 0120 and 0130 which orthogonally intersect the
central axis of the tubular tooling 01;

¢). embedding one of the permanent magnets of the transducer into the tubular
section having the inner diameter 1D1 of the tubular tooling 01 to be stopped by the
horizontal positioning surface 0110, the inner diameter 1D1 having a fit tolerance of
positive 0.02-0.05 mm with respect to the diameter of the permanent magnet, and then
embedding one ofthe polar plates of the transducer into the tubular section having the
inner diameter 1D2, the inner diameter 1D2 having a fit tolerance of positive 0.02-0.05
mm with respect to diameter of the polar plate, and then coating the coinciding polar
surface of one of the permanent magnet and the polar plate with an adhesive and
meanwhile applying a pressing force thereonto, and then removing the tubular tooling
01 once the adhesive is cured, so as to attain a permanent magnet and a polar plate

which are co-axially adhesively fixed and which have central axial holes;
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d). a tubular tooling 02 which is made of non-magnetic material, with one end
having a thin-walled tubular section with an inner diameter 2D1 and a height 2H1, the
inner diameter 2D1 having a fit tolerance of positive 0.01-0.05 mm with respect to the
outer circular diameter of the polar plate and the inwardly convex circular platform of
the bracket, the tubular section 2H1 being identical to or slightly less than the total
thickness of the polar plate and the permanent magnet(s) or the repellent-type
magnet(s) of the transducer and having smooth and well-defined inner and outer
circular surfaces, the tubular tooling 02 having horizontal positioning surfaces 0210 and
0220 which orthogonally intersect the central axis of the tubular tooling;

e). embedding the permanent magnet and the polar plate which are co-axially
adhesively fixed into the tubular section having the inner diameter 2D1 and arranging
one side of the permanent magnet to face outwardly, and then embedding a second
polar plate and coating the coinciding polar surface of one of the permanent magnet or
the polar plate with adhesive and meanwhile applying a pressing force thereonto,
wherein the polar plate and the permanent magnet are stopped by the horizontal
positioning surface 0210 of the tubular tooling 02, and then removing the tubular
tooling 02 once the adhesive is cured, so as to attain two polar plates and a permanent
magnet sandwiched therebetween which are co-axially adhesively fixed together and
which have axial holes;

f). magnetizing the permanent magnet and the polar plates which are co-axially
adhesively fixed or magnetizing only the permanent magnet by a proper magnetizing
machine, and then alternately using the tubular toolings 01 and 02 so as to attain
repellent-type magnets with 3-4 polar plates and 2-3 permanent magnets which are
co-axially adhesively fixed together;

g). a bracket 04 which is made of non-magnetic material, with an inwardly convex
circular platform at its axial center, the axis of the circular platform being provided with
a central axial hole which is matched with the axial holes of the pole plates and the
permanent magnet, and an associated quadrangular or hexagonal concave hole, the
outer diameter 4D1 of the circular platform being less, in a negative tolerance of
0.01-0.05 mm, than the diameter of the polar plate, and having a fit tolerance of

negative 0.01-0.05 mm with respect to the inner diameter 2D1 of the tubular tooling 02,
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at a corresponding axial height of the annular thin wall of the bracket, there being
further provided a smooth and well-defined horizontal positioning surface 0430, the
inner circular diameter 4D2 of the annular thin wall having a positive tolerance of 0.1-2
mm with respect to the outer diameter of the annular magnetic yoke, applying the
adhesive onto the inwardly convex circular platform 0400, and then placing on the
adhesive the polar plates and the permanent magnet(s) or the repellent-type magnets
which have already been co-axially adhesively fixed and magnetized, and embedding
them into the inner wall of the tubular tooling 02, the inner wall of the tubular tooling 02
being smoothly fit and secured with the vertical outer circular surface 0410 of the
inwardly convex circular platform, and meanwhile inserting a non-magnetic material
fastener into the central axial holes of the polar plates, the permanent magnets, and
the bracket, the horizontal positioning surface 0210 of the tubular tooling 02 closely
abutting against the outer polar surface of the polar plate and applying a pressing force,
and once the adhesive is cured, the polar plates and the permanent magnet(s) or the
repellent-type magnets are adhesively secured to the axial center of the circular
platform surface 0400 of the bracket;

h). pre-coating the adhesive onto the horizontal positioning surface 0430 or the
vertical positioning surface 0320 of the bracket, and then nesting the annular magnet
yoke of the transducer from outer end 2D3 of the tubular tooling 02 and inwardly sliding
the annular magnet yoke along the smooth outer circular surface of the tubular section,
when the annular magnet yoke reaches the polarized area of the permanent magnet,
manually controlling the sliding speed of the annular magnetic yoke to finally limit it by
the horizontal positioning surface 0430 of the bracket, and then removing the tubular
tooling 02 once the adhesive is cured, so as to prepare two or more groups of
symmetrical magnetic paths and two or more co-axial annular magnetic gaps of the
same diameter;

i). embedding the upper end of the annular magnetic yoke into the circular axial
hole in the bottom of the frame, and adhesively or jointly fixes the annular magnetic
yoke with the inner circular hole of the flange in the bottom of the frame, inserting the
coil bobbin and two or more coils into the annular magnetic gaps, and then adhering in

turns within the frame, one or two elastic damping plates, the coil bobbin, the vibrating
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membrane or the planar sound generating plate, so as to prepare an inner magnetic
transducer with multiple magnetic gaps and multiple coils which has resistance load
characteristics or approximately resistance load characteristics and has high sensitivity,

high analytic capability and high fidelity.
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