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of the Invention: -5 The present inventi

materi al disintegration techni ques, and nor'&""
parCONNELTOR ANDHIGHNEREQUENECY CEBR ATIONaDEVIGE HAVING
frequency vibration generator, and a high frequency

~vi bration device having t FHE®AMEL Or. 2. Description

of Related Art: U trasonic technology is well known in
the art for the follow ng applications: 10 nedi cal
ul trasonography, ultrasonic notion drive, ultrasonic

probi ng, ult r asoBACKGRARIND @t BHETNYENH®N t r asound

for industrial processing. Technically, ultrasounds

af FieldQ¥SInt fidfoncannot be heard by the human ear, and

they generate a physical vibration that is _
transt [ : L.

b siepd HhRiRoh, FlEC o Tharkh, Mol BERR ebihifhce, and more
I ntensi ye ul trasonic ves. Such cavitatio ener at es
sIPFéP‘F“ﬁ&%@ G%é&?ﬁ?%?fbﬁp\é\@cﬁg% F%@%‘Hﬁﬁ%ﬁ’%ﬁl "g?f‘gt‘on generator, and a
approxi mat el y one-ten-thousandth centineter, and

t ek &reguency Waistiomdayigsdiaang theeennseiong br oken, are

able to locally generate a pressure of 1,000 atm

WNIBdchipridnbRGae@n@s a strong inpact to wash away
dirt or hit cell walls of cells in materials, thereby

rel e%ﬁ'&r%ng:o{gkmtl&w( ol $3b&H iﬁfth§ Ghl & \Mﬂee@ol}o%ng cc;isf)llications:
wal | s are broken. 220 For use In ma erlaf

di siint.eqrati on, ultrasound nust be'transnittgd bg a . .
n‘%‘&ﬁhﬁﬂ\ Uﬁé’fl%%rPP}H@ u[t@s?_ipe_:‘moﬂon élrlgsﬂl{}gmqnmp ing, ultrasonic signal
ultrasonic disintegrator 1 is illustrated. The

udeteciiopniagd dwlgamuegr@tromdistnﬁlc PrRfessing gahpiegbnpi wltrasounds are
device 11, a vibration head 12 connected to the

udounds that canhevbe beatd by ahcburnan edrngnditeey genckte agpiyg'smal vibration
stirring device 14. The ultrasonic device 11 is

| that Bltta@smated treugien hrediuad. Rof @lte-odrl ifi anuid ssavigtidndis created in

" The

the fluid by highly intensive ultrasonic waves. Such cavitation -generates small
vacuum bubbles having a diameter of approximately one-ten-thousandth centimeter,
and these small vacuum bubbles, when being broken, are able to locally generate a
pressure of 1,000 atm, which in turn creates a strong impact to wash away dirt or hit
cell walls of cells in materials, thereby releasing contents (or lysate) of cells when the
cell walls are broken.

For use in material disintegration, ultrasound must be transmitted by a medium.
-Referring to FIG 1, a conventional ultrasonic disintegrator 1 is illustrated. The
ultrasonic disintegrator 1 includes an ultrasonic device 11, a vibration head 12
connected to the ultrasonic device 11, a containing device 13, and a stirring device 14.

The ultrasonic device 11 is installed at the center of the containing device 13. The
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rrazaaaarerr verer rverr rerer e reer e

*@0002* vibration head 12 has a piezoelectric

material (e.g. piezoelectric blade) therein through

whj ch a piezpelectric effect is geperated, thereb :
OYBERHIPR I g 128 GPRAPCIeCr RICR| (Bés IRREQEIepg blade) therein
cont ai ni ng device :13 contains a nediumand a nateri al
(threaigh wkicl aspiezepledime eflieet. isTeracraed. (thsrelnh crsating highi fequency
medi um for transferring high frequency 5 vibration

evibragyn. Besidesxtheoatairdng dewide basentaos aambedigqoi zhd( & uwmkerial (such
as water). The stirring device 14 is installed inside

tie ©BaY Merin AHaMédiemdn bk ArflG® Rlednd & | thansfeiridg Kigh frequency
the nediumand the material. Through the use of the

|- ' i Sk t - [ i , ST

o EfRpR3h ey Bk SLERNE, £l bl o R (hith g water). The stiming

vibratjpon hea 2 trapsfers.the high frequenc: e

Wi 165 Maled Bl nbitigh iR g G EEhyausty stiing the

allowng a plurality of small vacuum bubbles to be

gepdingand thymaterat-ati on in the medi um surrounding the

vi bration head 12. And, an inpact created when the

smal Thueaghtne bsebbfl the wWirasobicoksinteigrmtarssduripg material disintegration

disintegrate the material, thereby acconplishing the

rigspthéticef vibpdthi ofl thél vidrii @OR&d! Nirakd®e \ies highYrdghency vibration

af orenenti oned conventional technique, as the

u S - : i

| EEBSRNE HRENER ared I3 D RS R IR A Bbles to
the h

vi bration, head.22 trapsfer i f rrequen

Viordera BrEr e B R whdorRbding HEYERGPn peed 12 And an
hi gh frequency vij bration ener tends to he easily.
CHRENSEIES YDER the,gmalt xaguum B%Iﬁraga GEMKEP laeieﬁéséﬁﬁntegrate the
toward the periphery of the containing device 13. As
smetsrial, erebataseoraplishing ihe egpulitof megerine glsm@ryucm‘- t he
cont ai ni ng device 13 cannot be 20 effectively

di si Moegrat byl tlesafercpeatientddwavemionabigéiinigueeat the ultrasonic device
vi bration energy, thereby |eading to uneven

di St @R Hrhdh hdadl INBE lodtd dt SheSegifer WS Sing tdBice 13, the
medi um and the material nust be repeatedly stirred.

(?éiglfhr'[iég’hgécie %% eraggife}? t‘;ﬁg glté%ﬁege@%'ﬁfcb LABASH Qﬁa'i‘g ! H@wnward, and thus
the generated high frequency vibration energy tends to be easily concentrated at the
center and gradually decreased toward the periphery of the containing device 13. As
such, the material situated at the periphery of the containing device 13 cannot be
effectively disintegrated as expected due to insufficient vibration energy, thereby
leading to uneven disintegration.

Further, due to such unevenness, the medium and the material must be repeatedly
stirred. Even so, it is difficult to confirm whether the desired evenness is reached or

not, while the amount of disintegrated material obtained is limited even after a long

period of time of operation. Hence, the above conventional technique is only
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not, while the anount of disintegrated materia
obtained is limted even after a long 25 period of
time of operation. Hence, the above conventiona

t echni que i.s onl 2. applicable for |aporatory-scale
BRI Fost Fycgtorar gl SR E AT s eBRalse. e |
contai ni ng device 13 of the conventional ultrasonic.

di si Mase@vgr.ghe gontpigingedeviop 19eaf]thelconpgrtionahsltighec disintegrator 1
frequency vibration energy continues to disintegrate
niatneanl pkeadled. tWeere tetlaghifrequeleyivilerati@n edergy comirme® untisintegrate
of heat is generated, thereby 5 increasing the

tapRARRINIR Qntdifig RAidM 3, WRRod RinSuhtePORS is tBrated, thereby
di sintegration process nust be term nated and an

Al atifThe (PRI CF O Mo AR bbb, e Jigreeration
so as not to affec tability..and integrit f the

e e G Rl it ap adbisiP AR ohesturer pofing 'S5 should be
particul ar, when disintegrating a material such as L
arfirfosmed e preyenthibeinegdiem ffoam beiak ayedisaied. sorascist to alfeqt stability
10 a high tenperature usually destroys the structure

ofndt meegray | ofc et propsrtes  dfyget dismiegrdted maemali dh factidwéar, when
extracted. In other words, even if the aforenentioned

CABveRtdtdRal mieaknugkies Thihesdh&ballre@hiah€ nafifalRisid ploduct, etc,
into powder particles, it is not able to carry out an

eé(hf%gdn‘g?griaﬂgée grglga?@dde@f?gvs {hB %trﬂ@@l’é:q rrfl 1{5’% a‘gﬁ‘tc?féﬂeg{sj Cok hadate _Of the

can onetine Is
thag.tﬁF %OQﬁquéonal technique is not suitable for
U§?§3958£ SXteE%As shown in FIG 2, the Tai wanese

Pat ent plication No. 093119250 disc] oses another .
conv&ht3tBFavails r 84Enilt the sifpresppnyeasd xonygpsional technique may
ultrasonic disintegrator 2 includes an ultrasonic
déisintegrard theametenalanioopovwisa gazlasoiinenetedle o datry out an extraction
ultrasoni ¢ device 21, and a suspension carrier device
2Z@Focsanaad ethetamdune of infataddl ahatheacbe?@isinldpeatyd bha@tinenis limited,
head 20 22 has a piezoelectric material. The

SHRR A R conEhtioal GEMIIGR BIot AlaURES: RroetdcARSALSSI ON
tube 231 connected to the vibration heaJ’ZZ, a

oA 02 o ORPEEA R Gy SESATHD s
SR S LR A3 S o0t RO LS AR89 inctudes
an ultrasonic device 21, a vibration head 22 connected to the ultrasonic device 21, and
a suspension carrier device 23 connected to the vibration head 22. The vibration head
22 has a piezoelectric material. The suspension carrier device 23 includes a
transmission tube 231 connected to the vibration head 22, a transmission pump 232
connected to the transmission tube 231, and a cooler 233 connected to the
transmission tube 231, thereby using the transmission pump 232 to control the flow

speed, and allowing the material and the medium to flow in the transmission tube 231,

for disintegration.
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speed, and allowing the material and the nediumto

flow in the transm ssion tube 231, 25 for

di sintegration. 3 However, the transmi ssion tube 231

of t suspensi on carrier. device 23 of the

conv TS RB IS PSR FiesE i 5t wiessP8 camirevipe 23 of the
install ed under the ultrasonic device 21 and the
VEEVERGQNe! Hiergormo disppegrator £ heradigbydnstaliedendgr the wWisgspnic device
acts on the material |located within a radial height '
0?1 ik therdhmnivs hiead 22 .ubenc2 3the valmrdtidi beada?ll ahlylaetsgdt thesmaterial
just 5 about an inner dianeter of the transm ssion

t 16Bred IAthirS 4l eddid] Mefoht BEthe tlah@Risslbs haRCO8 11 snd B HAdRATHeloht is just
short. As the tine by which the vibration head 22 acts

ogbogﬂg.n DRlef rdiﬁllletérsof tflg Itr@ﬂn\ﬁ@élg%nﬁg)%rfyl HLQ:?) tf5 the action distance is

dr sint egration easl | occurs

di si nt terial icles are dlff r ent .
SrOteaTe BT s el Gt 4 i R as SRraet disas g on Bhegpaterial i
extraction process would he adversely af fect ed,

t Ity . aEIeNgD (RBNIETIRPAR CRSHY 0%@IHr HBd-ewbem il isntegrated
extraction yield. Furthernore, in order to be

cuatesigl patities rhedifichanatin cize hblado di fifvrentr disisteigssiondegrees, a later
tube 231 of this ultrasonic disintegrator 2 nust have
aexgtatBof)Rades Wwdidd Hehadveddelyt Affectvd bihdfdbONddpe@ling 2he extraction
and accordingly, the vibration head. 22 has Telatively

?1% rRC LA Phe egf}bgtloggﬁ;@}dand shorter action tinme. In

to achi eve evenness the materi al nust be 15

cot SRSl chy ALt SRR B SORANEY Bhapggmisir

dowward, if the naterlal circul ated by such an
ulUPE L34 rifthisplEpsonisy Aigingreraior ¢ msk Tewel 2ovize Heatsy dhanethpt of the

of the transm ssion tube 231, it may not receive _
svibtationeread \i2b end jagepréinghig jheavidratioarheath @ 2ehasearctasively less action
di sintegrating effect cannot be achieved. Even if the

maitie arealantd Shbweradcidn tingh in atdet he acldateeevenhesshthe material must be
transm ssion tube 20 231, effective disintegration

CadiRhoi®y aGFRRNR BEwwRdr] adURet GibsdiRnt héddT@20R8RFA Othe high
applled to the material being continuously circul ated.

CI r eF;@f lv}g)’tratlo‘i"l\/e%@rcJ i dc}vaﬁvé}ﬁ‘tl? E}Learhate# cgrglﬂfa'téa%uscdcx an ultrasonic

It ca Ot ensure that e
di,.si ntegrat,i.o erl i S acco
dlsmtegrzgor 5 cateda on tlt1€ Sidewal tﬁle tansraission fu Eeld it may not

receive sufficient vibration energy and then the expected disintegrating effect cannot
be achieved. Even if the material is located right at the center of the transmission tube
231, effective disintegration cannot be achieved as well due to short-time operation
applied to the material being continuously circulated. As a result, even if the material
is continuously circulated, it cannot ensure that effective disintegration of all the
material is accomplished.

In addition, the aforementioned two conventional ultrasonic disintegrators are

each a single and independent apparatus. When massive amount of material
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In addition, the aforenentioned two conventi ona
ultrasonic disintegrators are 25 each a single and
i ndependent apparatus. Wen nmassive anount of nateri al

4.disintegration is require a _consi derabl e nmber of .
JuSh e Bl SebRlled o ErREIe RyBBehe doat dh b tiery tuipment
utilized. Hence, if_the conventional techniques are o
appsti becpimpltanegpsly uiiliaeds Hegee, if e qoanemmaelicrtyqeessre peplied in
certainly increased. Therefore, the problemto be
slatgeedalhase the maoufidetwehg post inedreaiilglincéasedit egrati on 5

t echni que, which can overcone the drawbacks of the

abovgheerrentht pistleth a6 haisglied hereld\YRIRVel6F a Iilierial disintegration
I NVENTION I'n view of the above di sadvant ages of the

%aﬁﬁ{iﬁd WUBeth LBORBIOHE th@ T ABhEGIdr Y at%fve Eﬁﬁeﬁﬁgﬁ’ﬁ Mehniques.
invention is to provide a connector and a hig
frequency vibration device having the sane, so as to
achi eve even material disintegration. 10 Anot her
obj ective of the HESMARYVERHRINVENTIONr ovi de a
connector and a high frequency vibration device the _
sane a | LCI y f L] o
ot FeFRange 48 bB6E BRERElcaeCbP IR IENRRR! <thighe. an objective

royide a connector. and a.,high frequen vibration |
Rl PETETRET TRFETON s O BFYdR YORPHOEN & Righ fequency vibration
further objective of the present invention is to
pleyigedevingdbnprses. 6 agHaachienE gien matefipbdisiatreiationbr at i on
devi ce having the sane, which are cost-effective. To
achi dwethehebjetoveeofetht ippesedt mmentatnhisrto ebgvédd b wesnectdreand a high
present invention provides a connector and a high
f fr@AUBACYibMBH dkliep tHtaringSsd@Mb Mekrbdie cSriiEhcy WRGES N
t he connector is applicable to a high frequency
vi br Q{ill %ﬂoﬁb@ﬁ@ﬁj@tzﬂe of Bk pﬁégeg%d']vgﬁttimis tlale;ggwfdé AtHaliEdkor and a
vi brati on generator to output high frequency vibration

n t .hcl udes.a-connectin

0gh Bl UGBS Ethe IR NS R PERE s,

outl et. The connecting portion i.s ¢connected to the )
hi ghAr MERTGHUSFRUR AR BIFSCrl dRERLDR S (OTYige gicgnector and a high
portion is axially extended froman end of the
clsemveney vigration devien hatiog thel samgi whichtaee ¢risghffeativguency
vi bration generator to output the high

To achieve the aforementioned and other objectives, the present invention

provides a connector and a high frequency vibration device having the same, wherein
the connector is applicable to a high frequency vibration generator, for allowing the
high frequency vibration generator to output high frequency vibration energy.

The connector includes a connecting portion, an action portion, and an inlet and
an outlet. The connecting portion is connected to the high frequency vibration
generator. The action portion is axially extended from an end of the connecting
pdrtion, for allowing _the high frequency vibration generator to output the high
frequency vibration energy axially. The inlet and the outlet communicate with the

action portion and are located on different axial planes from each other.
5



frequency vibration energy axially. The inlet and the
outl et communicate with the 25 action portion and are
| ocated on different axial planes fromeach other. 5

The hjgh.frequency vibration generator has a :

oper 407 il TRUFREY ArRAEH BREpFL e HEOPTROR quisRcyat outputs
vibration energy axially, wherein the operational . _
pBe highnireqiensy wibragioncagisayxedlyt whengin e wreratiprgd portion is axially
portion. The action portion is, for exanple, an

acdnatdtyd te@steeomhmdctary pamonh@lmettionThatiopas,afot erahple, an axially
portion outputs ultrasonic vibration energy 5 axially

| dxtdried a6tidd BhaP@EL BB -opkiitidRal §HRRCH BBPhis HI&oERNIB&EBH energy
further conprises an extension portion integrally

teﬁﬁ WAdik ra%ﬂbﬁ"ﬁ&oﬁ{bﬂ. ¥ ah '&ﬁ}?%ﬁ Lo tﬁ’lgrc*ohﬁ’&t&%ﬁgért Srhftises an

operati onal portion, thereby 1 ncreasing t

l ength of the. acti.on channel and the.action tine by .
st e Rorbat o B by nastfEogposie to the
materjal_so as to nore evenly disintegrate the _
rRRcEatioarl PQrHopttherebw Hiskasing tha lengtheofdhe agtioneghgnnel @nd the action
the action 10 portion may be directly increased so as
ttome by embich lee bighHrdquengt hibraiod dnergy affectsha clatertaheo as to more
hi gh frequency vibration energy acts on the material .
NvegBVd sintelghite eeometeral 1:068€r Bindbditleat BRCakiali 1BH% b he action
devi ce can be formed by one connector and one high

10 TSREYEREGY bél ety ArSROEEAROty extbldhP ?E!hv@ér?gthl);aplﬁtd;ﬁ%pl which
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frequency vibration device may conprise a plu

connectors connect.ed in series 15 with a plurality of

htl?lfj E“:%‘ rfg%g?@ywvf%? AE1ER ﬁ%tﬁgpékfeo?]gt,e“?lher eby al | owi ng

the _connectors to be connected in series to each

ot heMorgeyesdhp aforapsntioged Righdeqyenay Bpration devisg eascle formed by
the connector of the present invention has a

ragicaganpestor janhgae ugh ifequensivt vibration rgenetgiorr dlligmatie¢ly, the high
extending the tine that the operational portion of

t fnyuehghvibraeigu elacige viiayraairipoise g pheality @f caniestorn cdriect2d in series
material, such that the problem of uneven nateri al

Oivith N{ 60RO RighhGreg@Meenibeidh cbReABIsIURSeERMNlRRVing the
sol ved, while the efficiency can be enhanced in the

RIERERbrs é& BY €S LR iVDLRY \fﬁ EachldiferCONNECt Or's rmay be

connected in series to each other, making the high

L;:qﬂf Eg%é%{;sbor a%ole nq_ ggxl\{xl;:%%or?éfl ’cte:zcahk}ljc(leuefs,ortheI % %_ctso(r:ache the present

invention has a relatively longer action portion, thereby relatively extending the time
that the operational portion of the high frequéﬁcy vibration generator acts on the
material, such that the problem of uneven material disintegratioﬁ in the conventional
techniques can be solved, while the efficiency can be enhanced in the present
invention. Moreover, the connectors may be connected in series to each other, making
the high frequency vibration' device éuitab]e for large-scale use, thereby effectively
solving th.e problem of the conventional technquies not applicable for large-scale use.

In addition, the yield can be increased by the series-connection arrangement in the
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solving the probl em of the conventional techniques not
applicable for large-scale use. 25 In addition, the

yi el d can be increased by the series-connection

arrangenent, in t present .invention, such that the
mrs%eaﬁenveﬁv%ﬁus tb?totw ESSeR! HYSPURT PR Gry-efigetive way to
| ower to the manufacturing cost, as conpared to the

dewerin the meanufasamigest anhemparad te Sreslondeniional lechrbeges where a.
of associ ated devi ces/ equi pnent are required. 5 BRIEF
DRieG6iRbiable@Nnibler DRAMB NGB b Geeslequspraers aheregtirad. di agr am

of a conventional ultrasonic disintegrator; FIG2 is a
structural schematic diagramof an ultrasonic

di sintegrator disclosed by Tai wanese Patent

Application No. 093119250; FIG 3Ais a 3D structura
schemati ¢ di agram of a connector accordi to an 10

embodi nent of t hBRBrleDEACRIRVENN iQInDRAY @% is a side
cross-sectional view of the connector shown in FIG

3A, FI&S: is 4Acichiit B 8m D! E%BBWr@llonﬁmﬁﬁhiccdlghégfa%fs

of a high frequency vibration device having a

conn ?f(t} g)(; cgd.rglgscthgmg]g fiﬁlgxﬁ aC% a}l rl‘l‘llt?;{% 18 r&l 1§trégraﬁ}r%lsclosed

5is a ram o app I OR O

) V|b t vi ce accordlng to an
&?t%%}*’ £ G?XE%PIEPB%E@- b%ﬁ?? >n. DETAI LED
DESCRI PTI ON OF PREFERRED EMBCDI MENTS Preferred _
enbollGrett 45 831 strueined tsehemaiie diagiaghof peagueentgr according to an
vi bration device having the sanme as proposed by the

perelseihentrof el prosenaimyendscri bed in detail as follows
with reference to FIGS. 3A, 313, 4 and 5. It should be

undergt 3@dis hRiade drbiB-sEBt HaBWeROSY tAE EorleBBI sHdvitin FIG. 3A;
schematic diagranms only show ng the conponents

rel eyl 4Qand 418 o £3EATAI s@lls{e%%dc ngg EQ%IOI nfgf&%ncgf vibration

corrponents can pe nore COITp |cate

onent s _can be ust ract )
TR S A B e S i E g0 cabl e o
a hI%h frequency d|S|ntegrator The_hi
- FIG 5 1s' a schematic diagram of an actual application of a high frequency

vibration device according to an embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of a connector and a high frequency vibration device
having the same as proposed by the present invention are described in detail as
follows with reference to FIGS. 3A, 3B, 4 and 5. It should be understood that the _
drawings are simplified schematic diagrams only showiﬁg the cOmponente relevant to
the present. invention, and the layout of components can be more complicated and the
number of the components can be adjusted in practical implementation.

The present invention is applicable to a high frequency disintegrator. The high
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frequency vibration generator can output high
frequency vibration energy to the connector, thereby
allowing a material to be disintegrated usi ng the

er rated bg t he h| g ﬂug y vi bration
g‘g‘ﬁ’é’%‘f r%orageleea Okt B Y EtBn € e‘{‘tei)%‘atvét)ra‘é?n fREey to the
mat eri al . 5 FIGS. 3A and 3B are schematic diagrans of
Foppetiet thﬂretac@tﬂvdnag majeng] to datsieintenatedofsinghibe gnerge igenerated
i nvention. As shown in FIGS. 3A and 3B, the connector
3by dfe hilah Sregpubodi vidbpdtiodagenemtahapad taexaattongitdnudysate) of the
made of a high-strength material such as stainless
sheekial titaniumall oy, high nickel alloy, etc. In this
enbodi nent, the _connector 3 includes a connecting

3 f h gn .
P?egﬁgﬁcy%V|%&ggﬁ%%gbg era?%?gfggnteggg;c Jethrl gndngtozm
D B R S e LSt AE o, op o

connected to the action portion 32, a bendlng portion

2f Wisnerabedireniocanhbe shanef gis gnlopsrtabomagg of aghigh-shength material
inlet 35 and an outlet 36, which conmunicate with the

anch @p spinlessamecB2itamidm aiey, hizhatielt] atlodidid. dnehis embodiment, the
pl anes. 15 The action portion 32 may have an axially

eothasded 3aaicheRs ChaBhRfdcting Opdtioh 01 |f6th@1ﬁ%ecdrﬁ€c;t9@ttB the high
and time through which the material introduced into

WREY Hbr tﬂﬂ]r Béri%?a t?a§§9§ cribb§ 14%E egﬁ'ag{]orpﬁﬁégﬁnﬁ axially

S axiall y extended From fhe actlo

a re on o e to the connecgting portion 31,

e o B BRE S t*%a%rglefmg RPN dho ?tﬁertsmep%?rbagﬁomecwd
whi ch the materi al gasses As the action 20 portion of

tiRithe aFHARARTERR 3252 armeepeawfl@‘&qv@n@@t%mhé §X[OFipR GArtion 3
33, the inlet 35 and the outlet 36 communicate with

tand aacimnied 3 S podtanortiBp 3¢ whicheommumsitowitbdhe agipn3rtion 32 and
Al ternatively, in an enbodi ment w thout the extension

poe tacated 3B diffeent agial plangorti on 32 can be directly
connected to the inlet 35 and the outlet 36. The

bendiTRg aB@ét pORioA43d na§ORNRCAE xihly 3RteBAH &tidnN&hannel, so as to
extension portion 33, and 25 the ‘connecting portion

:Tiécx’e%el ﬂl%aéagﬁi a%ﬁ @b CEHro%Qﬁ \Qﬁldtl ttﬁ"e %?attér?al 1Ht%ddcg@ 1x§t% the action

nl e

portion 32 passes. The extension portion 33 is axially extended from the action
portion 32 in a direction opposite to the connecting portion 31, s0 as to further
increase the path and the time through which the material passes. As the action
portion of this embodiment is connected to the extension portion 33, the inlet 35 and |
the outlet 36 communicate with the action portion 32 via the extension portion 33.
Alternatively, in an embodiment without the eﬁtension portion 33, the action portion
32 can be directly connected to the inlet 35 and the outlet 36.

The bending portion 34 is connected to an end of the extension portion 33, and

the connecting portion 31 is located at a top end of the action portion 32. The inlet 35
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Is provided on a side of the action portion 32 and

communi cates with the action portion 32, for allow ng

the material and a nediumto be introduced into the

action.  portion 32.(to be descrihed Iater) The outl et -

36 Ranidel Sroe dtdsot o toRpEron B aecRInYniGEFt MgH the action
34, such that the inlet 35 and the outlet 36 are

| Butioed2ofordiliomdnge the Baigrplagndpd medsim Mpbe dveaducechinto the action
i nner dianeter of the inlet 35 is smaller than that of

t patioadi Go hpodéscribeB Bateran®hd buteteX® ears ibecloomedrat ah end of the
can be avoided fromentering the action portion 32 at

AbdridifR pdriieh SRY siiheaNiHeNglcB% s @nd itHE oiBdieT Ak IBJEaQéH on different
accunﬁiatlng in the action portion 32. It. should be

n t h 0
C%Iﬁ%gp %ﬁ@ y&%ve%, % BREC 4BneRAVE AERILCH |palleMhan that of the
sever al hi s enbodlnent or ex le, t

HRBROTIR Tores DS CetHE TR e n%ﬁead%oraﬁatenﬁe the action
inlet 35 are |ntegrally formed, and the bendi ng

petip A2 34 adige. ttherely plexentgg wesswe;t@gneaah fyorh acprgdulating in the
while the extension portion 33 is separately

f addion patteoh. 32.t is al so understood that, all or sonme of

the af orenenti oned conponents of the connector 3 can

be i nt @BLRI be/ndted MRA. fol bR shRe X bARSHBACANBA! 1HetoARE® B may be
be omtted and the action portion 32 is dlrectly

e%gs@rg g and”tbRERE] 1 %}'eyeralt Etgoe%xfneﬁﬁé %Hlbggfr{l P Ea3e le, the

|ng portlon can omtted an action

portlon 32 ext ended an rtiall .

ebehecSortipary: B5astiof Hofler 22 A0S Bty bsrinieggally formed.
present |nvent|on whil e the present i nvention is not

| m theq bersing dostiany pprds theaguiletede s anfsellyc fmgd. while the

wel | understood and 20 inplenented by persons skilled

i gxteriseongpartion Reys spperapady fabmioaredi In it #leo dndanbtngd that,rall or some of
ot her words, the present invention may al so adopt any

ethei afadegrhtishigducdipehents ofthieCdondedtbne 3 agini 891 iedrhll Y fordeed. The
has an axially extended action channel, and the inlet

S&terditth bhiEoRUS! &l E’@om%d%d%%ﬁé& ?Bﬁlo‘ﬁ" $hist fifectly extended.
actlon portion 32, are respectlve y ocated on

[’]tgr%g \%Iy é &teﬁél&pﬁ&‘goﬁi ﬁs%e Bea) d%%%o%‘g019 ff can be omitted and

agrans o) quency ‘vi

9 e ;e 1
t%e act1on portion 32 is directly extended and partially bent. These are merely some

illustrative examples of the present invention, while the present invention is not

~ limited to these examples. As these examples can be well understood and

implemented by persons skilled in the art, they are not shown in the drawings.

In other words, the present invention may also adopt any equivalent structure in
which a the action portion 32 has an axially extended action channel, and the inlet 33
and the outlet 36, which communicate with the action portion 32, are respectively
located on different axial planes.

FIGS. 4A and 4B are schematic diagrams of a high frequency vibration device
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havi ng a connector according to the present invention.
As shown in FIGS. 4A and 413, the high frequency
vi bration device includes the connector 3 and a high

f.requenc vi brati on Generator 4 installed on.t

e tmstior iCtorfiae B arese R IO Bk i A and 4B,
vi bration generator 4 can be an ultrasonic vibration

dea digh Feqenncyiybratiore degce inslydes dhe cermneponenand hdrghérgpquency
generate high frequency vibrations. The high

fvibgtion qyenedatorad iinsalipenen ahocodndeas Anlnakiislembodiment, the high
install ed operational portion 41 that nay axially-

Ofld ieh ey iBPatfoh GHERE 4V B APNHARRH @ YibraildnhueRSrator or any other
focused ultrasound). The operational portion 41 may

CORL ' Lect ri Laj: or h : coh
SEERARE rbEER R Hab BRMEE Mich FBMent) | Fbrarions. The bigh
connecting portion 31 can be a.netalljc. pipe.or 10 .
SBTECY, P BUTHPE I N Bt 20t NelSElod ARt ioping 41 that
portion 41, allowing a front part of the operationa
pBeY poally eutpyt kigh dreqbeney adbraben prargy Guclzes fosusqdapprsegnd). The
portion 42 is used to fasten the connecting portion
dpematonalhporope #atmaynedmpoeta ppzotlectrichmatecihhopamgother equivalent
portion 42, such as a C-shaped ring, nmay be fixed the
ol O ahis R@idd@Rent ] thep&iinpfi&Icapbr¥ioR)3 If @t BO@rBealkNpipe or
as screws (not shown). 15 It is to be noted that, the

CHime ‘Hr!)\ﬂgfcp Huh@And hrtachddNB LRt lo?grgg&t’i’dg '})?)ﬁticthem, allowing a front

portion 41 and is f

SR BB S b 0 B LB RS L lorion

t

connecting portion 31 has been  tightly fixed to or -

el g%ﬁ@éowmﬁ%ftﬁntth% COPRIHNE RpaTIon Gt #ish the opgrpdonal nipsiieny 41. The
portion 42 and the correspondi ng fasteners may be

chempiagd poNnetdy evch aseCsbapedaitignmap detfixed t1opationahpartion 41
limted to a pipe or sleeve, any other equival ent

Stetipberatie by Haterneesyueb tis sdréves (moosi@ei)or 3 to the high
frequency vibration generator 4 is suitable for the

pr esang to bawasd tHaf thd/liebtih gBsdrtién 3 Uiansthif! drbh®t th8Bperational
of the connector 3 is externally connected to a

R AT 0 SRR, B B gopicp o o s
leelf%m%c%ﬁ%gf){? ’g\’/hﬁelh{élqg dr Seyn%rc])dﬁn?en sl,J "f tﬁ\éatcgﬁﬁec{igg cf)torrltleorn 31 has been
tightly fixed to or engaged with the operational portion 41, the .clamping portion 42
and the corresponding fasteners may be omitted. Moreover, the connecting portion 31
is not limited to a pipe or sleeve, any other equivalent structure that connects the
connector 3 to the high frequency vibration generator 4 is suitable for the present
invention.
When in actual use, the inlet 35 of the connector 3 is externally connected to a

machine containing a medium and a material (not shown). In this embodiment, the

medium is, but not limited to, a liquid such as pure water. In other embodiments, the

10
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medi-um can be a gas or any other fluid. The nmaterial
can be any material to be disintegrated, such as tea,
ganoderna mushroom fruit, pearl or any material that
ires dj S|ntegrat|on in o r to, extract the

Bt Sy B o abmagiopthe A L1 BRICTThaah e fnmpsrial to be
used to transn1t or deliver the material and allow the
réasitegrited Gueh e rteg, reangderarai srIspwont. druiBpeatl zort 47 material that
inlet 35. The operational portion 41 axially outputs
hieginresfdi @niegracipn vin rddri to Rxeae iy cdmerge (e rtpdaee) of sher mm@rl al. The
i npact for disintegrating the material. The

dhediineguad LR tBLAld & &lidbetht hedlerid A8 A1bHvaHe hRtedial&Xénter the
wor kstation via the outlet 36, and such workstation

C kAl f t11c0 a f o
&@ﬁ*ﬁ@%‘% dgv‘ff’% g% e % ﬁ%z%g% 1 ?5“12n”ﬁ 5%aﬂy outputs high
a_.tgrfor he action port b L
TRFNSY SrrERe e e Eriser arigene e é?fgf@mawraw the materia
Eﬁratlonal ortion 41, thereby providing a | onger
edisigiegraied WaigH A aEythen Eansitsd 4e R opxiekukgytiqrpvia the outlet 36,
d|S|ntegrate the material. Further in this enbodi nent,
tdnd sach workstpmntdane 3ize indet ax iaalektycanpactecoreahdad ekcﬁranging device
extension portion 33, such that the naterial may be

CORdrt BRRASTEYt t8dkbheEbePerf@miede hi gh frequency vibration
energy in the S|ngle 15 connector 3. Hence, the

pres sl t .
Phe P BB RRol IF e o BRI RS, Jn b Bfhance of
as ta sufficie di.si nt egr at e .t he ,

e sl Setl ot e RS aagwérp"ﬁhfwﬁf bieh frequency
after disintegration of the material, and allown

t YiBragigh casney t? Sisipiggrgicathe gnatenal. Furtsri ig thisemRodiment, the action
conpletely released. 20 Furthernore, as the extension
prtieop2 B3axidlyasonaedigd xthe ayietsipn pertiohé 3esuthdhattthematerial may
action portion 31, thereby allow ng the action portion

32 tontirarasia subjgesd kenbd highudreqhiendyheibpationi shedgly G the single
t he extension portion 33,. such that the action tine '

aRphb&sk 5oHEhe, HabRILER! inkehildRCineRAGRGHOhath Afd the time that the
i ncreased, and thus the operational portion 41 may

E(gfe?atlo%%{leg&%og'ﬁ' %p%g{sa(;n l‘fehr?l @HEle d Ao g@ﬂg@ml)} tafr:‘Smteorate the

teria e Surti cCl en ISIn egr at
trﬁg gglﬁg% vﬁ'ﬁagyégﬁ%g%&t&?g (?f ;gq\ydérypsa%tlc‘?gs ai{]er cﬁsmtegratlon of

the material, and allowing the contents (or lysate) of the material to be completely
released.

Furthermore, as the extension portion 33 is axially extended from the end of the
action portion 31, thereby allowing the action portion 32 to have a longer length due
to the provision of the extension portion 33, such that the action time applied to the
material in the connector 3 is increased, and thus the operational portion 41 may more
evenly disintegrate the material. Hence, the material can be sufficiently disintegrated

to completely release the contents (or lysate) thereof, thereby achieving the effect of
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even material disintegration as desired. FIG 5 is a
schemati ¢ di agram of an actual application of a high
frequency vibration device according to an enbodi nent

of the [?sent i nvention, As showmn in FIG5, a

pqvaflém%t?rgﬁ SHSIIPEANDR 8595Hed-ubes 37 can be used to

connect a plurality of 5 connectors 3 in series. For :
exanpl@, S tihe pohicoatigaliegramnel of achvel epphcsgipnraf 8 high éequency
the leftnost connector 3 in FIG 5) is connected to
ovibragibfl defica atta@digi ts incembadh@ed7of e resamoinkettiodnsashown in
the transm ssion tube 37 is connected to the inlet 35

Q[ﬁl@i?: F%tahgl;hralﬁ@ R QLA ShisSioh! tuBes BN HINLIBNRREQ a Blurality of
i _ : >

v

and so forth. In this way, the high

%%g?(gpr%ﬁ }/i Pern%%' I?(% eq(%}ﬂ;gﬁez éﬁég%ﬁslg%qugﬁer %t&lg%ﬁ}t%:ﬁ:tors 3 (i.e. the

€ sets o e’co and 't

frequency vibrati nerators 4 that are connected jn_
efimest cazpertpsS G ggpsecqna?ctiﬁ%rcg%nesee% of 3RS g tube' 37, and
enbodi ment only illustrates an exanple of the high
fanothesrmy of Breatrpemmisderyitee Sdnprdoshenied iy dee dweis 35fof another
the connectors 3 and the high frequency vibration

g@mneeabos $i.¢l ticomidkitd eshneotos 8rin €3G.a®), stbsunforth. B Bis way, the high
however, persons skilled in the 15 art certainly
UREtRIea P RTbratbal ddvil® MBI coffehRRNBE nudfipik RBts SEth@kbdnectors 3
connected components are not limted to such exanpl e.

Far: hnst. ) e, f4 S :
i {REE TReapi], Hond b e RuRe okl re EORGRN Mhiees, and s
connected in series. Alternatively, the transm ssion
t%ﬁ%gkggr%gﬁéﬁagémgoft tubes) can be onitted, while

the outlet 36 of a connector 3 is allowed to be o
di r edhisyerapprhmenteanly ollpsieatesnppexamplef ofathet el freguency vibration
connector 3. The length of the outlet 36 and/or inlet
3devencdrepresa e Haeg sets ©brthe spumagiarg 3t dmvde tid ul gls tiraqoenayesibration
(such as screws and screw hol es) can be provided

I &3 petirs Vedonnedied he stk lagtshSon anFIGhE HoWedtr, Porsefs €idlied in the
to fix and engage the outlet 36 and the inlet 35 to

afdl bkt 2 30ReRtaRET tha™V¥h nBfMBkr hA%Sam@R S all 3RLI8Y connected
bet ween tthe outlet 36 and the inlet 35 to naintain a

Sgo%nl?oqateﬁttsaaﬁ'g 'nogﬁmlitgd qg %{JEH ggam}?let pgruglgt ?eﬁ.t@?gj o?%ggxte sets of the

connectors are connected tn'series in I'S

connectors 3 and the high frequency vibration generators 4 can be connected in series.
Alternatively, the transmission tubes 37 (such as soft tubes) can be omitted, while the
outlet 36 of a connector 3 is allowed to be directly connected to the inlet 35 of another
connector 3. The length of the outlet 36 and/or inlet 35 can be extended.
Corresponding threaded structures (such as screws and screw holes) can be provided
respectively on the outlet 36 and the inlet 35 so as to fix and engage the outlet 36 and
the inlet 35 to and with each other. And, seal rings can be disposed between the outlet

36 and the inlet 35 to maintain a sealed state.

In addition, although the adjacent connectors 3 are connected in series in this

12
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enbodi nent, not all - the connectors 3 are connected in-
series, for exanple, the first connector 3 is not

directly connected to the |ast connector 3. -
Alternatively, in other embodi ments, .the.first

OPRRARGR BO% A e CRATFEIBET § EORTEEL B T iots PR dhe firs
| ast connector 3 so as to continuously circul ate and
dlonpestery? a3 aot fiseqtiyt eonpegted & tigdpsifepnacciprapyAlternatively, in other
alternatives, nodifications and variations would be
agplaodements Otheafidt icommeereni ean by dectdpreonsdated ad seriest thethe last
art, such that they are not shown in the draw ngs and

aanBabr 1 86 AR cofl8hddusBiR@lRe alddisiatieaité SR Mdreridlhe
conventional - techni ques, the connector of the present

inve r - - AF
o1 ot Py bfihf Bl ASARHGELAGR ohl ARl b spparent 1o
material eve ,_thereby appljcable for |arge-scal )
R T ghhpene Shilsdah e atntur e S5 grofRbsown in the
due to radi al operation_and short action distance of

t frawings gne ara o Aprthes dptgilediBarehas been sol ved. Al so,

t he connector of the present invention is also

sui t &blcemparissetad élse conventibhalntechmfiugyurtbe iconpectmdoft hes present
is able to correct the defect of the conventiona

t RobitiocyRsviaed a onicboddkion figte dndirRer ®Gaheltateudyl@isir@egrate a more
failure in 15 series-connection configuration.

T . t he, hi -
-V?E&ﬁft QF Fhe Jgg'tgn&l@v@ﬁ?’hgﬁéﬁeﬁg qultt%bfy fgplaﬁ‘(ﬁ@%ﬁé@héccordmgl}, the

rati on device hav me according to
present,. i nventi on ve  overc the defects of uneven
G T dishrSiorarabRST &8 R BEREorssPRorbs o aitliof BEHRRe o the
the conventjonal techniques, such that the Present . .
i ARt tealnipResHhas heer 89lved- Alsh g eQBBFFIPE 9T the prepgp invention
i nvention has been described using exenplary preferred
eitadell muiteble forHgwes-eennection sonfgusatiamded shuvds ablatto tdearect the
scope of the invention is not limted to the
difedt @f elek esnventiisrahtezhniQued @ sanatile doryiargetscals usetientbefhilure in
to cover various nodifications and simlar

A ROGEARALISn cbRBoSERRE Pherbfge,Cihai dPhnedtBehRd QR€ high frequency
shoul d be accorded the broadest interpretation so as

RISz rﬁ%@fcg Iﬁ%lspgsllﬁg R.AR qaicrzé)r(d‘ﬁltgi 3"fe %Pé’ier?ti ifddon Hve overcome

arrangemnen

the defects of uneven disintegration and not suitable for large-scale use in the
conventional techniques, such that the present invention has high industrial
lapplicability. |

The invention has been described using exemplary preferred embodiments.
However, it is to be understood that the scope of the invention is not limited to the
disclosed embodiments. On the contrary, it is intended to cover various modifications
and similar arrangements. The scope of the claims, therefore, should be accorded the
broadest interpretation so as to encompass all such modifications and similar

arrangements.
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CLAIMS What is clainmed is: 1. A connector applicable

to a high frequency vibration generator of a high

frequency disintegrator, for allow ng the high

frequency vibration generat8ﬁﬁ®&§ 5 out put high

frequency vi bration energy, onnect or conpri si ng:

a _connecting portion connected to the high frequency
viMbehtsicdsimgéisr at or;  an action portion axially

extended froman end of the connecting portion, for

al.l owi rgntdeeorhamilichbleqeenckighi freqienoy \demdomt @hetaor of a high
out put the high frequency vibration energy axially; .

and HqaéhcyishtegRford forodidvhe tNOhiGh BN BtRioM ddherator to

&

the action portion and are |ocated on different axia

pl an ' i Roats c - 1.
Furt RapERE GBI vifray S Endr B RE e il BTy
extended froman end of the actjon.portion opposite to

the conremRG SR ConBecied o 18 Ridhdrtauongy Upeitin generator;
wherein an inner diameter of the inlet is smaller than
15 that a5faqties ReEtieoAXipldy exigpdedsfrom a1 gid pF gueomageting portion,
vi bration device, conprising: a high frequency

vi br &¢r dlovwgeg dredtigh flequenay vibra@od gdleyatomistoakpue dhe high frequency
operational portion for outputting high frequency

vi br atﬂrgﬁbrﬁaﬁfgyaxiﬁr}gaad connector conprising a
connecting portion axially connected to the 20

oper at i ?ﬁailrﬂe‘?%ﬁ iaﬁrbgtlg? vflﬁée}{ E8mABhich RN AX bR ddion pfogtrion' and are

extended from an en connecting portion,
allo kg the.ﬁj h fr. ﬂgenc viQrafjon generator to
out petcaAips 4 8%“??%% HEY'FPEFREPon energy axi al | y;
and an inlet and_an outlet, which_ conmunicate with
the 48€iCADEH9T PHALaAJL afugheioeemprising agi PHasWA Perkiph| integrally
pl anes respectively. 25 5. The high frequency _ .
vi br gxtende @ eofl of theiastidn poien eppoditado therneaseating portion.
further 14
3. _ The connector of claim 1, wherein an inner diameter of the inlet is smaller than
that of the action portion.
4. Ahigh frequency vibration device, comprising:
a high frequency vibration generator having an axially installed operational
portion for outputting high frequency vibration energy; and
a connector comprising a connecting portion axially connected to the
operational portion; an action portion axially extended from an end of the
connecting portion, for allowing the high frequency vibration generator to output
the high frequency vibration energy axially; and an inlet and an outlet, which
communicate with the action portion and are located on different axial planes

respectively.

5. The high frequency vibration device of claim 4, wherein the connector further
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conprises a clanping portion connecting the connecting
portion to the high frequency vibration generator. 6.
The hi gh frequency vi bration device of claim4,
wherein an inner dianmeter of the inlet is.smaller )
t han COMRESS1 CHIRIRE (FOFI G FRATGAING the SOPTEEERE PPEKeicibe high
vi bration device; conprising: a plurality of high

f r eqifenAesncyivBIraierogenger at or s each having an axial ly
install ed operational portion for outputting high

f 6.eqUén tyghvirdpuahdyonbeatien gigyicanflclaam gl wheideirt an mher diameter of the
connectors each conprising a connecting portion -
axi alidl¥t is omaR&!tRsh thet dhBe ARRINYPIr@RRl portion of a

correspondi ng one of the high 10 frequency vibration

gﬁ.ge%} 1@{1 %eeq@%lﬁgﬁﬂr%rp@ervﬁéepgorﬁﬁéﬂé:y extended from an

ecting portion, forallow ng the
Vi bration

correspondi ng. one .of. t.he hi gh.frequenc s .
gener at &t Bfufagl%ﬁ pigh %fﬁau?ﬂcg HiprapgR eqﬁﬁ%aR?F%F )i Bying an axially
energy axially; and an inlet and an outlet, which .
conmiftitadisel epgviatipnal pertipatfpoeutpeting dighofrenusney vibatipsgnergy; and
on different axial planes respectively, wherein the
connect or plmaley cafnpeuteedrs wachl Somerisieg . a @onfdeangimpintion axially
frequency vibration device of. claim7, wherein each of
the comeetiofs thd WpkREbnslOBBioREST aN cBEPOREIAD HY i Ofhe high
integrally extended froman end of the action portion
oppogy : Wl 1] -9 T '

pp %ﬂeﬁ@eyntcg ivgﬁ}%&f)&@ﬁg&ttérgganp%o 'Elg)*l gprrgo%ax\lléll‘lg e@ed from an end of

frequenc ration device refn an

snal,l er th

R S0 B TR 8 e

vi bration device of claim?7. further conprising at .

| eas bR SEASTHAS FRitPidhe highifraquensypabrademendgrgy axially; and an
outl et of one of the connectors and the inlet of an

adj atdeftandmn edtlet,hwhich sammuwreate with the action portion and are located

on different axial planes respectively, wherein the connectors are connected in
series.

8. The high frequency vibration device of claim 7, wherein each of the connectors

E ﬁthher comprises an extension portion integrally extended fr(;m an end of the

action portion opposite to the connecting portion.

9.  The high ﬁequency vibration device of claim 7, whereinﬂan inner diameter of the
inlet is smaller than that of the action portion.

10. The high frequency vibration device of claiml 7, further compriéing at least a
transmission tube installed between the outlet of one of the connectors and the

inlet of an adjacent one of the connectors.



