VIBRATION TRANSDUCER AND SOMATOSENSORY VIBRATION APPARATUS WITH THE
VIBRATION TRANSDUCER TECHNICAL FIELD [0001]The present invention relates to vibration
transducers, and more particularly, to a power energy-mechanical energy vibration transducer.
BACKGROUND [0002]Somatosensory music vibration is a sort of vibration generated by sound, or
vibration transmitted VI3 RyTdOMNTRANSRICEBMADSYOXDAT ORIENSOIR B NIB RATHINN used in
mattresses, sofas, chairs, ACPARAECAWHEK TREENIBRATHAN, ERANSBULERSsed for alcoholic
fermentation and accelerating maturity, and improving quality and so on. [0003]Existing somatosensory
music device is TEeHNICA Lr@Eopmation device that electrical energy is changed into mechanical
vibration energy For example, two Chinese patent applications whose publication numbers are CN
1592496A and C00A10148B#99sseespeetively dive! sseibratanmsfonylition, deviceggedifodahanging electrical

energy into mechanical vibration en gﬁ. However, such devices have disadvantages: an enclosure of the
c

device is made (5? etarmateral whi ‘fé‘leeg%ﬁ%’(oﬂ |?§1|B%Hﬁlés lécg’tr,' and the part used for supporting the

coil is fixed to thg fORCRICLMIE part is made of metal material with thermal conductivity, and the heat
produced by the coil is passed directly through the enclosure via the part to thereby dissipating heat

through the metah@nglosurmbiRReksaHalhb G toatha Crclasuie iR adhesive sBuirguires tight
bonding and does not have a gap, or else, poor thermal conductivity is produced to thereby cause

complex producfibripraéesganmised proditaiheffisienty. SUMKRROPTO0RAIA ibEHIfIEd13roblem solved
by the present inyen (i, A ieIde YIbraian tansHESTINIG.ARS RimBleRCUGlionprocess and
hlgh pl’OdUCtIOI’] efficiency, and a somatosensory vibration (fewce aving the vibration transducer.

be used for alcoholic fermentation and accelerating maturity, and improving quality

and so on.

[0003] Existing somatosensory music device is based on a transformation device

that electrical energy is changed into mechanical vibration energy. For example, two

Chinese patent applications whose publication numbers are CN 1592496A and CN

101483799A respectively disclose a transformation device used for changing

electrical energy into mechanical vibration energy. However, such devices have

disadvantages: an enclosure of the device is made of metal material which is easy to

dissipating heat, and the part used for supporting the coil is fixed to the enclosure, the

part is made of metal material with thermal conductivity, and the heat produced by the

coil is passed directly through the enclosure via the part to thereby dissipating heat

through the metal enclosure. The part is usually glued to the enclosure via adhesive. It

requires tight bonding and does not have a gap, or else, poor thermal conductivity is

produced to thereby cause complex production process and low production efficiency.

SUMMARY

[0004] A technical problem solved by the present invention is to provide a
vibration transducer which has simple production process and high production

efficiency, and a somatosensory vibration device having the vibration transducer.

[0005] The above-mentioned technical problems can be solved through the
following technical solutions: a vibration transducer includes a main housing, a top
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cover, a supporting member, a magnetic yoke structure member, a coil frame, and a coil displaced
around the coil frame. The main housing, the top cover, and the supporting member are firmly connected
together, the supporting member has an elastic suspending portion, the magnetic yoke structure member
is suspended on the suspending portion of the supporting member, the coil frame is fixedly attached to

the main housinge@ndathepeiliflamenhas a iMactianr pertianmade framdeatsuationnwderial, the coil
frame is secured to the main housing through the junction portion, and a heat dissipating opening is
defined in the m&M HbtsE ot B o 50 o006 THcaduitioAOs S8 mEfo 48hSONFviBPELBIS device includes

a carrer and a VIR sG] IagAA SR 06 A (R0 TRIEIRAPlYeAfeal disgipating opening

is respectively defined in'the main housing and the top cover. [0008]Preferably, the heat dissipating
opening includeslastiopespergliagderaralieynofapeoting krotes curamyaabim onespendedeogitbées around the

opening, and a diameter of the opening is larger than that of the. coolin .h?%} . [0009]Preferably, the main
ousing defines & SR B0, ERG L RTRSR e SHAre RS ST AR, the juncton
portion is securabRCEEWSIAY date thinddie fRasiinming;aiome pandihadparingrsasuisalanded by the
positioning groove. [0010]Preferably, the coil frame is tubular and has a matching portion located above

the junction portBHCEMd TeceBiliRidpIscaEr Ao Rt THEAALS R P FRIgIH e junction portion,

and a heat dissipating opening is defined in the main housing or the top cover.

[0006] In addition, a somatosensory vibration device includes a carrier and a
vibration transducer placed inside the carrier.

[0007] Preferably, a heat dissipating opening is respectively defined in the main
housing and the top cover.

[0008] Preferably, the heat dissipating opening includes an opening and a
plurality of cooling holes arranged in one or more circles around the opening, and a
diameter of the opening is larger than that of the cooling hole.

[0009] Preferably, the main housing defines a positioning groove arranged
between the opening and the cooling holes, the junction portion is securely
accommodated in the positioning groove, and the opening is surrounded by the
positioning groove.

[0010] Preferably, the coil frame is tubular and has a matching portion located
above the junction portion, and the coil is displaced around the matching portion.
[0011] Preferably, the matching portion is made of aluminum.

[0012] Preferably, the supporting member further includes a mounting portion
securely connected to the main housing and the top cover, the suspending portion
includes a connecting end and a free end, the connecting end is firmly secured to the
mounting portion, and the free end is used for suspendedly connecting the magnetic
yoke structure member.

[0013] Preferably, the main housing defines a through hole therein.

[0014] Preferably, the magnetic yoke structure member includes a yoke iron, a



[0011]Preferably, the matching portion is made of aluminum. [0012]Preferably, the supporting member
further includes a mounting portion securely connected to the main housing and the top cover, the
suspending portion includes a connecting end and a free end, the connecting end is firmly secured to the
mounting portion, and the free end is used for suspendedly connecting the magnetic yoke structure

member. [0013]Riaferaklyothgigrain kavwingdefingasa torouehhelenthamind@GdtiRmstarably, the
magnetic yoke structure member includes a yoke iron, a magnet, a yoke piece, a sidewall of the yoke iron

facing to the maRPHBRRIHY UfiltE See PodtibRim st A SBEUrg MecenAgidt dhel PREYBIE piece therein,
the magnet is C'%M(F&h@f/ the %’8!%91}5%1?&‘@1&*}%1&/@5%&%[%%’, PREARNYSNANGHPIE3RARG IS defined
between an inner sidewall of the positioning slot, an outer circumferential surface of the magnet, and an
outer circumferebitiaiesudacenef thieyokeohikceof001512Pséferabhyitheicuinisertehdathie tie interspace.

[0016]Prefe_rablythg)ot£1 Héte m iarl\nrg)% esri(rzli Clallrrlmlg }Qr?t.taqps) cover are m&%e 101; Qlastic material. _[0017]Preferably,
the supporting mémbeér and the magne?lc YOKE Stiucture member ar8'fifmly connected via at least one
first threaded fagt®ney.  Preferably, the coil is extended in the interspace.

[0016] Preferably, both the main housing and the top cover are made of plastic

material.

[0017] Preferably, the supporting member and the magnetic yoke structure

member are firmly connected via at least one first threaded fastener.

[0018] Preferably, the supporting member and the main housing is firmly

connected via at least one second threaded fastener.

[0019] Preferably, a side of the supporting member, facing to the top cover, is

formed to have a mounting slot for accommodating the top cover therein.

[0020] Other objects, advantages and novel features of the present invention will

become more apparent from the following detailed description when taken in

conjunction with the accompanying drawings, in which:
BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is an exploded view of a vibration transducer in accordance with an
embodiment of the present invention;

[0022] FIG. 2 is a sectional view of the vibration transducer in accordance with
the embodiment of the present invention;

[0023] FIG. 3 is a schematic view of a magnetic yoke structure member and a
supporting member in assembly;

[0024] FIG. 4 is a sectional view taken along A-A in FIG. 3;

[0025] FIG. 5 is another schematic view of the magnetic yoke structure member
and the supporting member in assembly;

[0026] FIG. 6 is an exploded view of the magnetic yoke structure member and the

supporting member before assembly;



[0018]Preferably, the supporting member and the main housing is firmly connected via at least one
second threaded fastener. [0019]Preferably, a side of the supporting member, facing to the top cover, is
formed to have a mounting slot for accommodating the top cover therein. [0020]Other objects,
advantages and novel features of the present invention will become more apparent from the following

detailed descriptigipyjhen taken ifaGRRABIBEIION NIthr the BEEMO deNdRGawiRgmbE-which: BRIEF
DESCRIPTION OF THE DRAWINGS [0021]FIG. 1 is an exploded view of a vibration transducer in

accordance withl@¢&mbodiffertt &F theBresist HeEntibr; fod2bpme 2pdsia BaigtibARNEeW of the vibration
transducer in acg&%@ with the embodiment of the present invention;

[0029] FIG. 9 is an enlarged view of a circle denoted A in FIG. 8;

[0030] FIG 10 is a perspective view of the main housing, the coil frame and a
coil in assembly;

[0031] FIG. 11 is a schematic view of a coil frame and a main housing in
assembly in accordance with another embodiment of the present invention;

[0032] FIG. 12 is an enlarged view of a circle denoted B in FIG. 11;

[0033] FIG. 13 is another schematic view of the main housing;

[0034] FIG. 14 is a further schematic view of the main housing; and

[0035] FIG. 15 is another schematic view of the main housing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] Objects, advantages and embodiments of the present invention will be
explained below in detail with reference to the accompanying drawings. However, it
is to be appreciated that the following description of the embodiment(s) is merely
exemplary in nature and is no way intended to limit the invention, its application, or
uses.

[0037] Referring to FIG. 1 to FIG. 10, the vibration transducer in accordance with
an embodiment of the present invention includes a main housing 1, a top cover 2, a
supporting member 3, a magnetic yoke structure member 4, a coil frame 5 and a coil 6.
The main housing 1, the top cover 2, and the supporting member 3 are connected
together. The magnetic yoke structure member 4 which is suspended below the
supporting member 3 can vibrate up and down. The coil frame 5 is fixedly attached to
the main housing 1, and the coil 6 is supported on the coil frame 5.

[0038] The main housing 1 includes a bottom portion 16 and a wall 17 extending
out of the bottom portion 16. A cavity 18 is formed by the bottom portion 16 and the
wall 17, and a plurality of first heat dissipating openings 11 are defined in the bottom
portion 16. The first heat dissipating opening 11 includes a first opening 12 defined in
a center of the bottom portion 16 and a plurality of first cooling holes 13 arranged in
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[0023]FIG. 3 is a schematic view of a magnetic yoke structure member and a supporting member in
assembly; [0024]FIG. 4 is a sectional view taken along A-A in FIG. 3; [0025]FIG. 5 is another schematic
view of the magnetic yoke structure member and the supporting member in assembly; [0026]FIG. 6 is an
exploded view of the magnetic yoke structure member and the supporting member before assembly;

[0027]FIG. 7 is anmesplasetiview abthe Magnetipyake structigmeranbels O2§iEiks 8152 schematic

view of a coil frame and a main housing in assembly; K)029]FIG. 9 is an enlarged view of a circle denoted
Ain FIG. 8: larger than that of the first cooling hole 13. A side of the bottom portion 16, facing the

top cover 2, defines a ring positioning groove 14 arranged between the first opening
12 and the first cooling holes 13. And, the positioning groove 14 is displaced around
the first opening 12. The wall 17 also defines a through hole 15 for the conducting
wire extending therethrough.

[0039] The top cover 2 defines a plurality of second heat dissipating openings 21
therein, and the second heat dissipating opening 21 includes a second opening 22
defined in a center of the top cover 2 and a plurality of second cooling holes 23
arranged in one or more circles around the second opening 22. A diameter of the
second opening 22 is larger than that of the second cooling hole 23.

[0040]  The supporting member 3 includes a mounting portion 31 and a suspending
portion 32. The mounting portion 31 is securely connected to the main housing 1. A
side of the mounting portion 31, facing to the top cover 2, is formed to have a
mounting slot 33 therein. The elastic suspending portion 32 has a connecting end 34
and a free end 35. The connecting end 34 is firmly secured to the mounting portion 31.
The number of the connecting end 34 may be one or more than one, and the free end
35 may be deformed when the free end 35 is exerted by outer force. The number of
the free end 35 may be one or more than one. For example, the free end 35 may be
circular, quadrate or polygonal. The suspending portion 32 may be more than one, and
each suspending portion 32, such as a spring, has the free end 35 for suspendedly
connecting the magnetic yoke structure member 4 and the connecting end 34 for
firmly connecting with the mounting portion 31.

[0041]  The magnetic yoke structure member 4 includes a yoke iron 41 which can
produce a closed magnetic flux, a yoke piece 42, and a magnet 43. A sidewall of the
yoke iron 41, facing to the main housing 1, defines a positioning slot 44 for securing
the magnet 43 therein. Both the magnet 43 and the yoke piece 42 are mounted in the
positioning slot 44. The magnet 43 is clamped by the yoke iron 41 and the yoke piece
42. The magnet 43 is securely positioned to a bottom portion of the positioning slot 44.
And, a ring-shaped interspace 45 is defined between an inner sidewall of the

5



[0030]FIG. 10 is a perspective view of the main housing, the coil frame and a coil in assembly; [0031]FIG.
11 is a schematic view of a coil frame and a main housing in assembly in accordance with another
embodiment of the present invention; [0032]FIG. 12 is an enlarged view of a circle denoted B in FIG. 11,
[0033]FIG. 13 is another schematic view of the main housing; [0034]FIG. 14 is a further schematic view of

the main housingoafehiQO3IRIFIGE . Abost@nsthansehrmalicniewofhh e spA0 4 usingn BRIAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [0036]Objects, advantages and embodiments of

the present !nveﬁiﬁmﬁﬁ@b%ﬁfﬁﬁ?é{ﬁ %IWQ@E@%&]’?W@th.reference to the accompanying drawings.
However, it is to gg,appregiated thanibe f@'@Mﬁﬁag%%%i?%oﬁlﬁet,h&grﬂ?gﬂﬁy%Q&(ﬁ%‘?s%?ely exemplary

in nature and is no way intended to limit the invention, Iits application, or uses.

example, circular, rectangular, or polygonal and other shape. The coil frame 5 has a
matching portion 51 and a junction portion 52 located below the matching portion 51.
The junction portion 52 is made from heat insulation material, such as the
non-metallic material or other material producing heat insulation effect. The matching
portion 51 is made from thermal conductivity material, such as aluminum and other
metal material, or other material producing thermal effect. The junction portion 52 is
used for fixedly connecting with the main housing 1. The matching portion 51 is used
for matching with the coil 6. The coil 6 is coupled to a conducting wire 7 which is
used to provide an electric signal to the coil 6.

[0043] The main housing 1 and the top cover 2 may be made from the plastic
material which is resistant to high temperature. The junction portion 52 of the coil
frame 5 can be made from heat insulation material which are resistant to high
temperature. When the coil 6 is heated by switching on power, the heat will be
partially transferred to the main housing 1, the top cover 2, and the junction portion
52 of the coil frame 5. The main housing 1, the top cover 2, and the coil frame 5 may
be uneasy to be damaged in high temperature due to heat insulation material which
are resistant to high temperature.

[0044]  In assembly of vibration transducer, an upper end surface of the magnet 43
is secured to a bottom portion of the positioning slot 44 to thereby secure the yoke
piece 42 to a lower end surface of the magnet 43, and to thereby form the magnetic
yoke structure member 4. The yoke iron 41 and the suspending portion 32 of the
supporting member 3 are locked by a first threaded fastener 8 to thereby make the
magnetic yoke structure member 4 being suspended below the supporting member 3.
Then, the junction portion 52 of the coil frame 5 is positioned in the positioning
groove 14 of the main housing 1. The coil 6 is disposed around the matching portion
52 of the coil frame 5. The conducting wire 7 connecting the coil 6 extends through
the through hole 15 of the main housing 1. The main housing 1 and the mounting
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[0037]Referring to FIG. 1 to FIG. 10, the vibration transducer in accordance with an embodiment of the
present invention includes a main housing 1, a top cover 2, a supporting member 3, a magnetic yoke
structure member 4, a coil frame 5 and a coil 6. The main housing 1, the top cover 2, and the supporting
member 3 are connected together. The magnetic yoke structure member 4 which is suspended below the

supporting memp&#idncan vibkaipsmanchelavsn. 3T he aelikare 2 isdbrdieiiaehaditadhemain housing 1,
and the coil 6 is supported on the coil frame 5. [0038]The main housing 1 includes a bottom portion 16

and a wall 17 ex{esieldid Bubciome s detorr porasinge. Kidairy upastiomennsi th&Batotiortion 16 and
the wall 17, and g plyrality of firstheat dissinatingapsnings ddmreAglingd indhgdojtoaortion 16. The
first heat dissipating opening 11 includes a first opening 12 defined in a center of the bottom portion 16
and a plurality ofifisthblyolimgrhadestit Y ekeasigethin orerber Moral direlespaedimdtieefesBopening 12. A
diameter of the ff{)%gtgg%ni‘qgel%ﬂg tIgtrgc%r tpan tgathgmgllel [li(r)stS .coollir{gehnqge 1e§c Aoﬁ(igetr%f Ehre bottom portion
16, facing the top cover 2, efines aprlnéepos?ttllomng grloovél il}tgar’rangeoggefwcgen the ?lPsFopening 12 and
the first cooling A@lesct3t Angedhiemasitianing greaveot4ts displacrdiarounsdhaediiopaning 12. The wall
17 also defines a through hole 15 for the conducting wire extending therethrough. [0039]The top cover 2
defines a pIuraIiﬁ?‘@?%%&h@%‘é‘é%‘&?é‘gﬁgdﬂﬁésﬁif@rﬁgﬁgtﬁ’fﬁél’@ﬂ’ﬁ YW tHESuEdRTReLT dissipating

opening 21 incluggssa sePRc ReRINGRZLRTIREAIR-A CoRtesPHINeJRRiEaYSHid and A plality of second
cooling holes 23 arranged in one or more circles around the second opening 22. A diameter of the second

opening 22 is lardggirathdan tiracofdissine sored/coodirberoié ©3ufo0wohagnstsuppoairigendet®er 3 includes a

mounting portioria\;.j,claasrédt esrl%%ﬁgeqldcinx% eorsti%rétBZ. T%&@P%ntgn%gogﬁige% 301 i%}ge&%erl a%?nnected to the
main housing 1. A <ide of the rHiounti g portlonlg?[, acing to the' top cover , Is formed to have a mounting
slot 33 therein. Ehepelditicsutpending pertigpdZimmendendectingeeang dduanc alitageethd 35. The

connecting end 34 is firmly secured to the mounting portion 31. The number of the connecting end 34

may be one or MBRL YAEATHIE, B P Boe Rt S S TGy BE YEBFREE WABH T rEL SHY ™5 is exerted by

outer force. The nurbief#¢, the fiee.end Ik avubgenapivRorahanAaeuf ahexampla. ihe free end 35
may be circular, quadrate or polygonal. The suspending portion 32 may be more than one, and each

suspending portigfrBdiregiim £8 Hheprnig, heasitde frdicshy S5AdrSasEatfdetyishoreingethe magnetic
yoke structure nh%’iﬂ?ﬁ[)(‘)‘d?nd the connecting end 34 for firmly connecting with the mounting portion 31.
[0041] The magnetic yoke structure member 4 includes a yoke iron 41 which can produce a closed
magnetic flux, afoke]piedbedRcambeanbodgmett 481ha siddwalk df shewoldiGs. 41 afelcidglicethe main
housing 1, defln?rseeaé)osmognfn%gl%t 44 for securlnﬁ e rpt%gnc%tlﬁ therseln. Both the mﬁgartlet 43 and the

yoke piece 42 are'm URtEdin The tpgs'ff%rtﬁ%lb%qg ¥ Re magne "33Ss c?é?nnﬁ%ae b§/°{ﬂe yoke iron 41 and

the yoke piece 43sulfmagleatid3 is securely positioned to a bottom portion of the positioning slot 44.
And, a ring-shaped inters[%ace 45 is defined between an inner sidewall of the positioning slot 44, an outer

circumferential 9F4Ce of the MaBhetizs, BHabsh BRtefisirbufiferahtias stifadsadt 4HeRBIE piece 42.
[0042]The coil frgrpg n isranRUlATHBeGY N ShAReANchEs £Q38iSe R ISrelBEnt, as shown in

FIGS. 13, 14 and 15.

[0048]  The vibration transducer includes a main housing, a top cover, a magnetic
yoke structure member, a coil frame and a coil. The main housing, the top cover, and
the magnetic yoke structure member are firmly connected together. The magnetic
yoke structure member is suspended below the supporting member. The coil is
supported on the coil frame, and the coil frame has a junction portion made from heat
insulation material. The junction portion is secured to the main housing. And, the
main housing or the top cover defines an opening for dissipating heat therein, or both
the main housing and the top cover define an opening for dissipating heat therein. By
setting the junction portion with heat insulation, the heat given off from the coil can
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example, circular, rectangular, or polygonal and other shape. The coil frame 5 has a matching portion 51
and a junction portion 52 located below the matching portion 51. The junction portion 52 is made from
heat insulation material, such as the non-metallic material or other material producing heat insulation
effect. The matching portion 51 is made from thermal conductivity material, such as aluminum and other
metal material, ofe0iigitEnaEHAREQdUGNgtNe IMaliaffecthd hRivactiQRD atRBPixHsadfor fixedly
connecting with the main housing 1. The matching portion 51 is used for matching with the coil 6. The coill
6 is coupled to aEbhAGEHAG WikdrTbhriFiBAfsBertolprégiambptivnsetri sigisrto tiéstens! [0043] The
main housing 1 gad e fRRAANRE SanRNC08 TRl e Plast AR AL SRR fRiRipnt to high
temperature. The junction portion 52 of the coil frame 5 can be made from heat insulation material which
are resistant to hijivitempayatisenWhenthécoilitds hedtd d aytbevitpting on howiess therthisat will be
partially transferred to the main housing 1, the top cover 2, and the junction portion 52 of the coil frame 5.
e main nousiE 1 THSTAD A e 1B OR e e o i B B g8 high
temperature dusfi@digat iswbatiannadarialonhichare Wasistbathtehbighitenaparatund. 4R0da]In assembly of
vibration transducer, an upper end surface of the magnet 43 is secured to a bottom portion of the
positioning slot #24 fHereByresdurdtifeyiiée Pratsioths alidhridela Lifete srmdysfidhet 43, and to
thereby form the,(pagnELicYaKS U IR FPRMRGE 2asTINoka i AR AiriandhiBe SYSPRRGiBg portion 32 of
the supporting member 3 are locked by a first threaded fastener 8 to thereby make the magnetic yoke
structure membend bty sorpehdddasdiowpatiasepsporgnef the mpiarhRuithe andrikejiarctivkrportion 52 of
the coil frame 5 isalpggiéie%p%génctcher lrcl)s'{t(;oniqll eqrr]gl(])ve 14 of the main housing 1. The coil 6 is disposed
around the matc%lng portl%n of the coil frame .Ll'he conducting wire 7 connecting the coil 6 extends
through the throu@ladiole hSoaddhe Maaititheysisigohinbhédnain fimus)ngpbsitnchiie sihouniyng: portion 31 of
supporting member 3 are locked by a second threaded fastener tQ thereby firmly connect the main

housing 1 with tH&'8S8PBARPHRABERS. AIANSD HratBrLseay BB eddsnnshdbehting slot 33 of

the supporting mgmber-3nh&fiesesa N RMs e N3anetit ¥l SHY ate MBRRES faaRctha supporting
member 3 are located between the top cover 2 and the main housing 1, the magnetic yoke structure

member 4 is acdbpritisERIEdarECatAfP b eoth SirNsotisithy A REed Blyedetiddtin the
ring-shaped integﬁmemdﬁlgggnge@gg%%%ty%ngructure member 4. [0045] In use of the vibration
transducer the coll 6 is provided with the electric signal via the conducting wire 7, and the coil 6 cuts the
magnetic line of {PE¢bil AnBedausefibhditmnagseticioké strudbhureomemibyductrisasispeshdedeon the
deformable suspendjng. portion 32 of the supporting member 3, to thereby cause.to change the relative
position betweerIPﬂ"(eLFn%%%lg A B8 ﬁlré%ﬁﬁg?ﬁ Sef Oélr%c%hn@ mamn’ Icl)Xues(flt g Ylht%ﬁ?éeré:?cgre, the magnetic

yoke structure memypaeiia wipatetdpeand dovithipoabaxahdiedionoh ramaiandansiog 1, thereby
creating a sense of vibration of the human body. [0046]The second embodiment of the coil frame is
shown in FIGS. 19v&hdn1sermdvréis 5erdurting Xia iR fincodmisobatchandrinieiissl ieieife 5 are made
from heat insulationpatgrial [ARAAIThershane: sizey iResandutistibution of the st heat dissipating
opening of the main housing 1 can be designed according to requirement, as shown in FIGS. 13, 14 and
15. [0048]The vibtatiorperans duceamirolrdetha sozdnchiogsing, ia top voved, ta theghetiecyokes structure
member, a coll framn}l%e%%a coil. The main housing, the top cover, and the magnetic yoke structure
member are firmIR/ connected together. The magnetic yoke structure member is suspended below the
supporting mem@®s 1The Bodriistppoitediantihe feajléiamn endnidinengaitfiamaias djgrgion portion
made from heat insulation material. The junction portion is secured to the main housing. And, the main
housing or the toP B PEETRTAS M B o I di e UG HRRE (RRTENT, SIPBSEH¥& i housing and the
top cover definegh gReming fRikdissiRating HeabthergindByssstinehtheniwnsion Rostionwith heat
insulation, the heat given off from the coil can

connected via at least one threaded fastener.

[0052] The heat produced by the main body may be dissipated through airflow,
therefore, the main housing and the top cover can be made of plastic material, thereby

reducing manufacturing costs.



be avoided or reduced to directly transfer to the main housing, thereby causing the main housing to
directly dissipate heat. In the embodiment, much heat is dissipated through the opening because of
airflow, thereby obtaining high thermal transmission efficiency. While, much more heat is dissipated via
the opening so that less heat is transferred to the magnetic yoke structure member, therefore, the

magnetic yoke sfpgstyre maneviisdinheasydeaverbaain\Whempbat ihe wpioheusingand the top cover
are equipped with cooling openings, the air inside the vibration transducer is more conducive to flow to

thereby more ea@ﬂﬁ%@%&téﬂﬁb@ﬁ m&%ﬁag&k%%ﬁ%%& &gtﬂmm&ﬁlsfrﬂ%@h‘éaﬂﬁissipanng
openings of the main ousing A0d e, FORCAUET FaRLs dEsianes accardingd S eayitrmept: [0049]in order

to facilitate positioning the coil frame, a positioning slot may be defined in the main housing. As much
heat produced bgotlee wojf iscdissigateddnnoughsaintiove, ratlesisthgrstreingetransideredrtotthre main housing

through the coil frsar(p?(.)rTqus., th?hassembll)é requirement of t%%coil fram angl H;e mfili?r housing is

reduced, and it i$ (eeasy t& manufacture Icl)erﬁ pP(’)O Gction l'I'ilrrlee:g.l gb]}}rlleo? er'to facilitate aasnéeembly of the

vibration transdugek tTHRughzhale yory dadefinaehibaihaanainkoisivgedinizda wancdcting wire
connected with the coil is not needed to pass through a junction portion between the main housing and

the top cover. IS8 HRCtHE SribEHg stie WhtHE T inasasb ensrdifanecnidialivg tetie the top cover
is mounted, therghy,siaRliTying,ihg AsSesblYHRraGsS3 s THARRE QS heVRE ARG ARG Jh&i top cover, the

conducting wire is hot moved to thereby facilitate maintenance. [0051]In order to avoid vibration
frequency and highdemperatheedrfiieh ciingethns.juncttisbstiveibre thdugiadhve ticagokiec siieketure member

and the supporting, member, fhe magnetic.yoks stiuche mermier,and e, sUpPorng member can be
firmly connected via at least one threade fastener.ﬁ&%eéi(ﬁhe eat producedP fy the main body may be
dissipated througbwvaiiflowsileatefarggritie main dnousirgantbtheotbp dbresdandna doade Tieplastic material,
thereby reducing manufacturing costs. ) ) _ _ )

whole coil frame can be made from heat insulation material, or a portion of the coil

frame connected with the main housing is only made from heat insulation material.

[0054] A somatosensory vibration device includes a carrier and a vibration

transducer, and the vibration transducer placed inside the carrier. The somatosensory

vibration devices may be a head massager having a vibration transducer, an eye

massager, a massage chair, a massage cushion, a massage sofa, and so on.

[0055] The advantages of the present invention are: by setting the junction portion

with heat insulation, the heat given off from the coil can be avoided or reduced to

directly transfer to the main housing, thereby causing the main housing to directly

dissipate heat. Much heat is dissipated through the opening because of airflow,

thereby obtaining high thermal transmission efficiency. In addition, as much heat from

the coil is dissipated through airflow, rather than being transferred to the main housing

through the coil frame. Thus, the assembly requirement of the coil frame and the main

housing is reduced, the production efficiency is increased, and it is easy to produce on

production lines.

[0056] The present invention may be embodied in other forms without departing

from the spirit or novel characteristics thereof. The embodiments disclosed in this

application are to be considered in all respects as illustrative and not limitative. The

scope of the invention is indicated by the appended claims rather than by the
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[0053]For the vibration transducer the main housing and the top cover constitute an enclosure, and the
magnetic yoke structure member, the supporting member, the coil frame and the coil are located in the
enclosure. The main housing and the top cover may be the aforementioned structure, or existing
structure, or other structure used for placing the magnetic yoke structure member, the coil and the coill
frame therein. Thadpagpatischpkensihere mendenmaydhe thamfonementianeshstruateig, or existing
structure, or other structure which has a magnet and the magnetic line of the magnet can be cut by the
coil. The supporfitit] fHEPBEF agiHmtEe Asudsaéntio pulratrdchisisitor the existing structure, or other
structure which the magnetic yoke structure member is hung and connected thereon and when the coil is
switched on power to cause the magnetic yoke structure member to be vibrated up and down. The whole
coil frame can be made from heat insulation material, or a portion of the coil frame connected with the
main housing is only made from heat insulation material. [0054]A somatosensory vibration device
includes a carrier and a vibration transducer, and the vibration transducer placed inside the carrier. The
somatosensory vibration devices may be a head massager having a vibration transducer, an eye
massager, a massage chair, a massage cushion, a massage sofa, and so on. [0055]The advantages of
the present invention are: by setting the junction portion with heat insulation, the heat given off from the
coil can be avoided or reduced to directly transfer to the main housing, thereby causing the main housing
to directly dissipate heat. Much heat is dissipated through the opening because of airflow, thereby
obtaining high thermal transmission efficiency In addition, as much heat from the coil is dissipated through
airflow, rather than being transferred to the main housing through the coil frame. Thus, the assembly
requirement of the coil frame and the main housing is reduced, the production efficiency is increased, and
it is easy to produce on production lines. [0056]The present invention may be embodied in other forms
without departing from the spirit or novel characteristics thereof The embodiments disclosed in this
application are to be considered in all respects as illustrative and not limitative. The scope of the invention
is indicated by the appended claims rather than by the
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foregoing description; and all changes which come within the meaning and range of equivalency of the
claims are intended to be embraced therein. What is claimed is: 1. A vibration transducer comprising: a
main housing, a top cover, a supporting member, a magnetic yoke structure member, a coil frame, and a
coil displaced around the coil frame; wherein the main housing, the top cover, and the supporting member
are firmly conneoigg: togetiesd the supporting member has an elastic suspending portion, the magnetic
yoke structure member suspended on the suspending portion of the supporting member, the coil frame is
fixedly attached to tHeVREIHCRGISIYCEFOMPEBH the coil frame has a junction portion made from heat
insulation material, the coil frame is secured to the main housing through the junction portion, and a heat
dissipating opening istd@fitielPitiifise Wm%&%iﬁ@‘wpﬂﬁ@lﬁ)ﬁ‘%géﬁaazpqgﬂét\ﬁbﬁ%ﬁoﬁfﬂ%{ﬂ%ucer as

claimed in claim 1, Whe{ﬁéﬂqﬁeﬁ%aéoﬁi?ﬁi{?l@?iﬁ%%Q%ﬂ@ﬂ#fa&@c?%%ﬂ\ﬁ% definethin ik Maipdousing and the

top cover. 3. The vibration transducer as claimed in claim 2, wherein the heat dissipating opening
comprises an opening andmholuialityheftep oling., hotehasranged gnmemdaram drentyreteseatedind the opening,

and a diameter of the OE’(?%it gristé%r%er tgfatllr;] that %‘bter}eh%%ogllingegcs)tli%. Sﬁ.s Uﬂgir\l/ibr%triton tret\ﬂ\esducer as
claimed in claim 3, wheréf the main usmé defines a posﬁonlng groove arr%rPgeéOBétween the opening

and the cooling holes, the guactigokpartiamuis sechselyapeammadateshipdienggsitianing geoove, and the
opening is surrounded by the positioning gl;oove. 5. The vibration transducer as claimed in claim 4,

wherein the coil frame iSERRGIHEARENES PMSRUHRPpditibi b ateahsd d0dh @ piRdRsiortion, and the

coil is displaced around e paiGhing ROfiRANe G T ReXRIGH PR HANSHHC SRS I AIMEH ifLglaim 5, wherein
the matching portion is made of aluminum.
material, the coil frame is secured to the main housing through the junction

portion, and a heat dissipating opening is defined in the main housing or the

top cover.

2. The vibration transducer as claimed in claim 1, wherein a heat dissipating

opening is respectively defined in the main housing and the top cover.

3. The vibration transducer as claimed in claim 2, wherein the heat dissipating
opening comprises an opening and a plurality of cooling holes arranged in one or
more circles around the opening, and a diameter of the opening is larger than that of

the cooling hole.

4. The vibration transducer as claimed in claim 3, wherein the main housing defines
a positioning groove arranged between the opening and the cooling holes, the junction
portion is securely accommodated in the positioning groove, and the opening is

surrounded by the positioning groove.
5. The vibration transducer as claimed in claim 4, wherein the coil frame is tubular

and has a matching portion located above the junction portion, and the coil is

displaced around the matching portion.
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7. The vibration transducer as claimed in claim 6, wherein the supporting member further comprises a
mounting portion securely connected to the main housing and the top cover, the suspending portion
comprises a connecting end and a free end, the connecting end is firmly secured to the mounting portion,
and the free end is used for suspendedly connecting the magnetic yoke structure member. 8. The

vibration transdugerag Giaimes inalaintet awheargi thecmainshousien definpgritkrasabogle therein. 9.
The vibration transducer as claimed in claim 1, wherein the magnetic yoke structure member comprises a

yoke iron, a maghete afybkaipidte, a sidewall of the yoke iron facing to the main housing defines a
positioning slot for securing the magnet and the yoke piece therein, the magnet is clamped by the yoke
iron and the yoke piece, and a ring-shaped interspace is defined between an inner sidewall of the
positioning slot, an diner tirgimferestinksasfakesiitive dnaygfetyberdiathestapeitogniendrtial surface of

the yoke piece. 10. The vibration transducer as claiqu in claim 9, V\flherein he coil is extended in the
. I‘ther.BOIl’%PI'IS S a mqQuntn Ortion secure ¥conn cted to the al{ln (hUSIH and the .
interspace. 11. The vibration transduce claimed’in claim 1, wherein bo € nTain housing and the

top cover are maele @vplasiic Maaidalg pactibhecvibpationdransducss asdclamedris elaimikel, wherein the
supporting member and the ma%etic yoke structure member are firmly connected via at least one first

threaded fasten&PMN9InEadin I tFAHSIURSP AR a8 BIH IEMiR Befise it e eifBorting member

and the main hoyging a'@,fitaly.connaeiaf MartgasirraResepddnreaded fastener. 14. The vibration
transducer as claimed in claim 13, wherein a side of the supporting member, facing to the top cover, is

formed to have a mounting slot for accommodating the top cover therein. 15. A somatosensory vibration

device comprising: afafh erEitl%rr]lqransducer as claimed in claim 1, wherein the main housing defines

a through hole therein.

9. The vibration transducer as claimed in claim 1, wherein the magnetic yoke
structure member comprises a yoke iron, a magnet, a yoke piece, a sidewall of the
yoke iron facing to the main housing defines a positioning slot for securing the
magnet and the yoke piece therein, the magnet is clamped by the yoke iron and the
yoke piece, and a ring-shaped interspace is defined between an inner sidewall of the
positioning slot, an outer circumferential surface of the magnet, and an outer

circumferential surface of the yoke piece.

10. The vibration transducer as claimed in claim 9, wherein the coil is extended in the

interspace.

11. The vibration transducer as claimed in claim 1, wherein both the main housing

and the top cover are made of plastic material.
12. The vibration transducer as claimed in claim 11, wherein the supporting member
and the magnetic yoke structure member are firmly connected via at least one first

threaded fastener.
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a vibration transducer placed inside the carrier, wherein the vibration transducer comprising: a main
housing, a top cover, a supporting member, a magnetic yoke structure member, a coil frame, and a coil
displaced around the coil frame; wherein the main housing, the top cover, and the supporting member are
firmly connected together, the supporting member has an elastic suspending portion, the magnetic yoke

structure membaen suspemsiadANiheEdsPANdiRaROIIBRIAT thewapartiRg PoRRer ntbaeil frame is
fixedly attached to the main housing, and wherein the coil frame has a junction portion made from heat

insulation materfld the Bain Ak $SUPbHCR IR S AIA HotrsryEHrsaeh iR iGAERYFNPoItion, and a heat
dissipating opening is defined in the main housing or the top cover.

14. The vibration transducer as claimed in claim 13, wherein a side of the supporting
member, facing to the top cover, is formed to have a mounting slot for

accommodating the top cover therein.

15. A somatosensory vibration device comprising:
a carrier; and
a vibration transducer placed inside the carrier,
wherein the vibration transducer comprising:

a main housing, a top cover, a supporting member, a magnetic yoke structure
member, a coil frame, and a coil displaced around the coil frame; wherein the
main housing, the top cover, and the supporting member are firmly connected
together, the supporting member has an elastic suspending portion, the
magnetic yoke structure member suspended on the suspending portion of the
supporting member, the coil frame is fixedly attached to the main housing,
and wherein the coil frame has a junction portion made from heat insulation
material, the coil frame is secured to the main housing through the junction
portion, and a heat dissipating opening is defined in the main housing or the

top cover.
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