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*159159* HI GH FREQUENCY DI SI NTE BACKGROUND OF
THE INVENTION 1. Field of the I MUN,MWF present
|

invention relates to material d
techni ques, and nore 5 particularly;ste* a hi gh

frequency di si NEHGRFREQUENEY DISINTEGRAEORA! S. 2.
Description of Related Art: Utrasonic technology is
well known in the art for the follow ng applications:

medi cal ul trasonQqr | L.r i i rive,
ul trasonic probi3§¥§§¢¥F§§8h#@§iﬂ%ﬁ%ﬁﬂﬁﬁgﬂggtion, and
ultrasound for industrial processing. Technically,
ul tFigldnftlessInyemtionn sounds that cannot be heard by the
human_ear, and they generate a ph{sical vi bration

t hat The presgns ipvensen trelesgR mateaal disintqesation techriguesd and more
ina fluid, cavitation is created in the fluid by
hPYHFYaslpte adnghefrequepgs disintegioelor exfirating MAteTES. on

generates small vacuum bubbl es having a dianeter of
apppesciipaerebfRelaedtden- t housandt h centineter, and

these smal |l vacuum bubbl es, when bei ng broken, are

abl e Ultrasomixatdchnglegie isawvell knvSmpmeths wrtefopfthd falBviag mpplications:
which in turn creates a strong inpact to wash away

dimetlicak ultrasonography, wiirdsenigfmetisinl drivienultrasami¢ plobingt hiénasdmyjc signal
rel easing contents (or lysate) of cells when the cel
wa¢teefioms eandr ukrapourde fer indugiriab pEo@ssing. dedwiralipt ubresbunds are
ultrasonic disintegrator 1 is illustrated. The

ubqungs gt cantios bathegrddtyahe huimau leard esd they igenerateanplrysical vibration
device 11, a vibration head 12 20 connected to the

uthet wgransmitipd\theoagh 2 mediwnnkarivhirasquikbin Buid3cavataomis created in
stirring device 14. The ultrasonic device 11 is

i thet Apidedy akighlye indensiver ubifaseriie wanesaiSutin Favidatione gai@rates small
The vibration head 12 has a piezoelectric nateri al

( ¥aguumppubbles| aving 8 diamgien) oft anppresimatelh prtrign-thpisepdth centimeter,
pi ezoel ectric effect is generated, thereby creatin

hP'@‘ﬁ thepe smakh dpcuum Eaua?lp%nwh@e%qla&érok@ﬁeare @measOnliOﬁ@l?y generate a
devi ce 1? ﬁ@ﬁtains a nediumand a material (such 25 as .
aPEETIe Pt { 08P SR, WHTB RSP FhTaes HEOTE IMPAFIOHASH dwap shirt or hit

t [:gps’v]; sr (r) cne sl?rll %Pate]:nra s?t %?eqb%f releasing contents (or lysate) of cells when the
cell walls are broken.

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
vibration head 12 has a piezoelectric material (e.g. piezoelectric blade) therein
through which a piezoelectric effect is generated, thereby creating high frequency
vibration. Bésides, the containing device 13 contains a medium and a material (such
as a solid) therein. The medium can be a fluid medium for transferring high frequency

vibration energy, for example, a fluid based on a liquid (such as water). The stirring
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vi bration energy, for exanple, a fluid based on a
liquid (such as water). The stirring | LLILILI 111
VI VL VLD Ve TEEE 1T 000002* device 14 is
install ed inside the containing device 13, for
continuously stirring the nediumand the material.
Taevaeeg 4 ihinstasled afisidd1eheUddntiniapi devitie iz tfege@itmodsly stirring the
during material disintegration in practice, vibration
ofnedingh atidahéhiagtiahead 12 transfers the high frequency
vibration 5 energy to the containing device 13,
al | ohAghgh the usabf the Wirasoikl disivigegrion buhingsmateridledisintegration
generated by cavitation in the nmedi um surroundi ng the
vinbpratticen vivesttbnlér. thénibratien héadpEX trawsfeattiesd highefitequbecy vibration
smal I vacuum bubbl es are broken is used to
dérsrgyt egthatcentairdng detiet il 3 gllowieg alptuatigosfdmahivaxgutnhiBubbles to
result of material disintegration. However, by the
aboparentd by eavittion émtheanediumestivoundieg tizesvibtagion head 12. And, an
ultrasonic device 10 11 and the vibration head 12 are
| oce dreated tWienabea sraall ohcutuine bulhi¢searnibnokeday uewl to3disihtegrate the
vi bration head 22 transfers the high frequency
vilateait], dherelryeacgymgbsinngthe resmttcbfinkaierial disentggratomat ed
hi gh frequency vibration energy tends to be easily
conc éitweats by dlte atheemengintat caaventipmatiigahiiqua @s theadasonic device
toward the periphery of the containing device 13. As
slthnd theevibratien hedd ) angdoitkdaat thdreenperrdf pheegntathingidgvice 13, the
contai ni ng device 13 cannot be 15 effectively
divibrationdread 8@ teanstsxpthethagh dhgquangy ivilration enesgy downward, and thus
vi bration energy, thereby |eading to uneven
dihei genexgtest high freypensy\wabration energy dersls torbevaasitie sencentnaied at the
medi um and the material nust be repeatedly stirred.
Eventersand graduadly dlepfepsed| towarsl o rmeriphsryiedthregontaiping device 13. As
desired evenness is reached or not, while the_ anount
ofuchi shenmatrial stuated at thel Periheni Abdhe contaipingedpvisgeh cannot be
after a long period of time of operation. Hence, the

Gaaivoly éksmmi@tr:@ Rl CXPEER diGetol Drsuificiens pribrrier leaengyy thereby
Iaboratory scal.e use but not for |arge-scal e use.
MsREBgdp ungyes %meafaﬂpﬂgMe&ﬁvere dye t%?ﬂ%ﬁ@e&%%fhedﬁﬁdmm and

ul .t rasoni c disintegrator IS nearly
hﬂ&hm?tF@ J@Fﬁg S\JE )bﬁlréqgie ,Eggn égmlf }srfﬁggzuftdo con rm whether the
St egrate TRl of Mot ey 0 he! d ey 95 b Endued materia

obtained is limited even after a long period of time of operation. Hence, the above
conventional technique is only applicable for laboratory-scale use but not for
large-scale use.

Moreover, the containing device 13 of the conventional ultrasonic disintegrator 1
is nearly sealed. When the high frequency vibration energy continues to disintegrate
material in the containing device 13, a large amount of heat is generated, thereby
increasing the temperature of the medium. When this happens, the disintegration
process must be terminated and an additional temperature-cooling step should be

performed to prevent the medium from being overheated, so as not to affect stability
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25 increasing the tenperature of the medium When this
happens, the disintegration process nust be '

term nated and an additional tenperature-cooling step
should be perforned to prevent the nediumfrom being

over heated, so as not to affect stability 2 and

| e @itk drty Obf tHee pRIpRRREt e theOlistniidyrated imitegdlatie harticular, when
material. In particular, when disintegrating a
MaiksidgadtinpUCiarsialduch @s €hlirsdRdrbaaAtdi¢iAg, nafdklWradnic product, etc,
organi c product, etc, a high tenperature usually

dg sighotepeiaturs tusurllyudedtro¥s theetu@etuke 601k &8l Softentsysidisate of the
of the material to be extracted. 5 In other words,

ewateriaf totheeexahae@nent i oned conventional techni que may

di sintegrate the material into powder particles, it is

not &bl ethto weads,y eoerf ifinthexafoddhdndidnedrnessiondindechiniiie may
anmount of material that can be disintegrated one tine

I GisInteprate dhe maueeihl inkmpowde paaivleanitiionad ablemhrangusit iaf extraction
not suitable for |arge-scale use. As shown in FIG 2,

t pocdsi wadete datentof ApgktidahatocanNee dB3HBIH2HGne time is limited,
di scl oses 10. another conventional ultrasonic
dswwhrth&ghatavetionaheechhitjnasamnt suithbki fot bggeascale We.

includes an ultrasonic device 21, a vibration head 22
connecst sdwnantfié. 2 the daovanesalBateiteA RiicatormdNoa093119250 discloses
suspensi on carrier device 23 connected to the -

v aimtbdriconvéntiadaladtrasbhe disibregtatar?. Adadltr8dnih dssimegrator 2 includes
pi ezoel ectric material. The suspension carrier device

28n ilbkerdededce 2T,angbiagsi bead 2ibeonRedted tnthe atteagonio deiee 21, and
vi bration head 22, a transni ssion punp 232 15

cenuspenson tatichdeviceatseomnnettod t¢ theevi@tion heedl 22. dbeIvehration head
233 connected to the transm ssion tube 231, thereby

ug? nlpst hepieregientiis sihaiariphy nphe2 32sprepsionnearner tdaeice | iy includes a
speed, and allowi ng the material and the nediumto

f frapsmipsiem giber 23 sgangegted ta mger@}ppn head 22, a transmission pump 232
di si ntegrati on. However, the suspension carrier device
280mBecied etos Ay dransBigiony iheaddhi @nd 29 qpolarn2dyreppaected to the
is nearly sealed. Even if the cooler 233 is_installed

i Hansa s BHssd 3d n thegehyy psing the\transmisgionyupan, 432 fheontrol the flow
cooler 233 is inside the suspension carrier device 23, .
whisi§ds H ﬂw&@ﬁin@t%} Ape ﬂmmeffshmi tadloy inghgpansgugsigniygbe 231,
tgg(ﬁgternal tenperature of the suspension carrier
dERFieBN9galeRps rising, the tenperature-cooling effect

of t cool er : . . : .
ti—?owever, the suspension carrier device 23 of the conventional ultrasonic

disintegrator 2 is nearly sealed. Even if the cooler 233 is installed in the suspension
carrier device 23, because the cooler 233 is inside the suspension carrier device 23,
when the ultrasonic device 21 continues to operate and the internal temperature of the
suspension cgrrier device 23 keeps rising, the temperature-cooling effect of the cooler
233 cannot compensate for the temperature rise of the medium in the suspension
carrier device 23, that is, the cooler 233 is unable to prevent the medium temperature
from rising, thereby causing the material to block the transmission tube 231. Hence,

just like the above conventional technique using the ultrasonic disintegrator 1, the
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233 cannot conpensate for the tenperature rise of the
medi umin the suspension 25 carrier device 23, that
is, the cooler 233 is unable to prevent the nedium
tenperature fromrising, thereby causing the material
to bl ock the transm ssion tube 231. Hence, just like

t fedRBOehperitivie ¢ inoftabed RGN tHE!Bpdtatidioft te ulttab6as diimtegrator 2
disintegrator 1, the 3 nediumtenperature is

| A BRSESintbgfdtidd PrbeesS pRisetHebeoferthit@ted! dor &S@MIbw an additional
di sintegrator 2 and the disintegration process nust

t taipebRuieoBliAG RED 360 BS pefohbdWoapreaeiti theOMm@dium from being
tenperature-cooling step to be perforned to prevent

t beerhesddimnd aosid bfiebdng theemhraibeand it diviakddratd potvieOparticles.
the material and the disintegrated powder particles.
S5Thimweosandesitibtiedbngddsythe paregaigsirhdie processi ng

time. Furthernmore, in order to be connected to the

Vi br #urthernivgadin érder to Baohsitadnto theb@baBidn diead,hths transmission
ul trasonic disintegrator 2 nust have a size greater

t hbe A3hadf thfs dlresonwd Bishitégpmoh @ adud havandsiac gieawt ginythat of the
the vibration head 22 has relatively | ess functional
urmibtatendead 2, sldactadiniziyn diel \ibration heael 22 Imsaeldgvely dess functional
achi eve evenness, the material nust 10 be continuously

c ini¢ ateatand .shéitverefunctjonaktimbelnvorberatbi achiekhie aderid2ss, the material must
transfers the high frequency vibration energy

dbeveaatimjously tihalared.edowbvearj re theatvddation bemth2rransfers the high
ultrasonic disintegrator 2 is |ocated on the sidewall
ofreqiemcy vimatirinsaniergy davioeva@ lif thet mamasialrmtculateslcli sueh an ultrasonic
sufficient vibration energy and then the expected
didsimegegonli indoeftéckon thandowall nd the thiapsesiokvebe 231,tihenay not
material is located right at the center of the

t resaiyaisyficomt vilyatiorbereday, ansf then ttheyexngicisi fiwneanating effect cannot
cannot be achi eved as well due to short-tinme operation
apppslaevedoEvereil ithe materpl ibdoogtpdaiaht ahile gsntgr ef the trangneigsion tube

As a result, even if the material is continuously
cP3 buafiece disintesspfi caangube aelieededsr well idye to short-time operation
di sintegration of all the material is acconplished.

ARPRISdgh thenmatgraleing eoniiuavdy gireylatedohag asulipgren if the material
disintegrate the material into 20 nano-scale powde

pi eeEnEgusly (circufated. dlocanmpk Epsupe|that cEireHYs dﬂsmtegratlon of all the
tenperature therein and has limted

opweaty Brasromplibedonal 1 ocation and time, and it may

destrp cture of. contents (or ate) of the . .
mat eﬁlﬁ}oug]ﬁdﬁ aboys ulérﬁrgﬂql% Jisirdegrator éxpafyeeltsfr\t,e&rgte t{ue material into

di sintegrati .
nano-scape powcPer particles, it fails to effectively control the temperature therein and

has limited operational/functional location and time, and it may destroy the structure
of contents (or lysate) of the material and is not applicable for effective disintegration
and extraction. Thereby, the above ultrasonic disintegrator is not suitable for
large-scale use.

In addition, the aforementioned two conventional ultrasonic disintegrators are
each a single and independent apparatus. When massive amount of material

disintegration is required, a considerable number of associated devices/equipment
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and extraction. Thereby, the above ultrasonic

disintegrator is not suitable for |arge-scale use. 25

In addition, the aforenmentioned two conventiona

ultrasonic disintegrators are each a single and

I ndependent apparatus. Wien massive anount of materia
dinsbtiecgmalth@doubly dtigiged. Teshee Af ERNEInSEliteINaE tcohiTgeds ¢ applied.in
associ at ed devi ces/ equi pnment 4 nust be sinultaneously
UIa't%d'-s?cﬁIé-ust'!etﬁéﬁlanhfactulﬁi(ﬁgQO@@O&&M?M&&SB&U ques are
applied. in |large-scale use, the manufacturing cost

I s cahkiféreythe pesislamad. be lSodredfiRf€is tohRvelopl Matetisl disintegration
solved here is to develop a material disintegration

t echiigag) evhisthprokides evénddisinegedtiotiand Rbe@AA tikrAperaiet control and is
constant tenperature control and is 5 applicable for

| appdiealsle afoe ldge-scale ase, to ayad Covecdnie thly alndaledcks aff the above
t he above conventional techni ques. SUMWARY OF THE

| dorRmiitidald] technigasy. of t he above drawbacks of the

conventional techniques, an objective of the present
invention is to provide a high frequency disintegrator

to achi eve even 1%%5@\1%1;@}1@ ﬁ&ggﬁbﬁn. Anot her

obj ective of the present invention Is to provide a
hi gh _freque di sintegrator to effectively.control ., |
t he théeﬁfgf? 5 theeabohe ETPacks ¢ the (fepRVboaRl tecHRiges t Heobjective of
present invention is to.provi.de a high f.requenc .
CHHE: Tty aGmigh 12 apnaly §rhis ety SSgEe G orashieve even
achi eve .the aforenenti oned and ot her objectives, the
pF’@Eeéﬁ'Fd‘iSW\tFégﬁ?th&n provi des a hi gh frequency
di sintegratar. conprising: a pluralit f hi .
1 eqaumty GHedRer o Mo missSoieRien n 0 imlan wubish fipauency
installed operatiqnal rtion for outputting high
fE‘éHﬁe&ﬁ@?rkﬂ‘g{eﬁW%ﬁc WE‘?R&F teH]pﬁTalﬁlFSIﬁ? §™of connectors

the plurality of hj

respectd viel y .connect to gh ...
1 eadonny ) APRRES Py Pt 5720, Rovilsod dighy frsaveney

20 FRILLLAGCAN. 35020 BALHLEN Tor al 0w ng { he

oper at9 ona o] ut put ‘'the high frequency
vi br %I QhiENELHRY Attt l:llntYO e@Mardd" loﬁlter o%ng:ti@gs, otlﬁy 1Ie3ent invention
o )

wher ei n e i nlet and outlet
provides a high frequency disintegrator comprising: a plurality of high frequency
vibration generators each having an axially installed operational portion for outputting
high frequency vibration energy; a plurality of connectors respectively connected to
the plurality of high frequency vibration generators, each of the connectors
comprising an action portion for allowing the operational portion to output the high
frequency vibration energy axially, an inlet, and an outlet, wherein the inlet and outlet
communicate with the action portion and are located on different axial planes from
each other, and the connectors are connected in series; and at least a heat exchanging
device connected to the connectors, for dissipating heat from the connectors.

In the high frequency disintegrator, the action portion is an axially extended

action channel. In an embodiment, there is an extension portion extended from an end

of the action portion opposite to the operational portion, so as to increase the
5
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communi cate with the action portion and are | ocated on
different axial planes from each other, and the

connectors are connected in series; and at |least a

heat exchangi ng device connected to the connectors,

for dissipating heat fromthe connectors. 25 In the

hiegbthf 6£ ahee actord chinheE gh@tfithert ©€indedab® Mhed Gifrdiel G whichafhe high
axially extended action channel. In an enbodi nent,

t Fregeentcs vibratt @ASigd NachObh i 0 fhattial istesiubed inanthe ndgh @fequency
the action portion opposite to the operational

paisinteiatof Osudl that ithC hescal tda@ bd rheBgévenbf dishte@afetOMn other
channel and further to increase the tinme in which the
hegbodifreatyercaxkial ildigai bOthe @61 podioh Tan be airded einctdased so as to
i ntroduced into the high frequency disintegrator,
simekeabdthie paticlengtheand ailmeciarwhieh the hégtefréque)cy vibration energy acts on
di sintegrated. In other enbodinents, the axial |ength
othetrha&emalt i on portion can be directly increased so as

to 5 increase the path Iength and time in which the

hi gh Ifi ceqpatixoy witlbthatcoovensioealgychatfues,ahe highdramatetyi ddintegrator
In conparison with the conventional techniques, the
haggording guethe yprelsesi nhveptiat ancludesc dred phugality dfheormmeassnimutually
i nvention includes the plurality of connectors

noonnettey in samseedchdonnecs@rhavmg ®midtivebnloegeraactibmpobrigpnaand the
relatively |onger action portion, and the 10 heat

ekt agxghanginie dieviee tthatt mapycantnot rthe terhperttmnpeén gheirhéghi frequency
the high frequency disintegrator. Thus, the high

f distpuegnatyr. dihgk.rthe hreht foequeney disintagraigr canadisintegraget theinpdterial to a
to a desirable degree of disintegration, and

efeswiahkgt degrechef disintigeatios, afd elmingtes vendiaghatks of the conventional
techni ques such as inapplicable for |arge-scal e use,
uteshmiquel sheht egr mapplic fori hargé-seal¢ wset empematdigimegration and
control. 15 BRI EF DESCRI PTION OF DRAWNGS FIG 1 is a
sineffestivePmpenaBracomrali agr am of a conventi onal

ultrasonic disintegrator; FIG 2 is a structural

schemati ¢ di agram of an ultrasoni c disintegrator

di scl osed by TaBRABETERRPTIONDF DRAWONGHO.
093119250; 20 FIG 3 is a structural schematic di agram

of a gigghy ffequentdufll Siathahat Qitclgram of a conventional ultrasonic

disintegrator;

FIG. 2 is a structural schematic diagram of an ultrasonic disintegrator disclosed
by Taiwanese Patent Application No. 093119250;

FIG. 3 1is a structural schefnatic diagram of a high frequency disintegrator
according to an embodiment of the present invention,;

FIG. 4 is a schematic diagram showing an operation state of the high frequency
disintegrator depicted in FIG. 3;

FIG. 5 is a schematic diagram showing an application of a high frequency
disintegrator according to another embodiment of the present invention;

FIG. 6 is a schematic diagram showing an application of a high frequency

disintegrator according to a further embodiment of the present invention.
6



10

15

20

according to an enbodi ment of the present invention;

FIG 4 is a schematic diagram show ng an operation

state of the high frequency disintegrator depicted in

FIG 3; FIG 5 is a schematic diagramshow ng an
application of a high frequency 25 disintegrator

accor di YETAIIED DESCRFITOONGH PREFERREPERSSODIMENTS
invention; FIG6 is a scherrati c di agram show ng an
appllcatlon of a high frequency disintegrator

accorasfeged %mbo¢lmet1ﬁé>rf HeqHEAEY disint¢gsatgr proppged by the present
i nvention. 6 DETAl LED DESCRI PTI ON OF PREFERRED

EMEEri et desoribed Hy @stpibamfiolipwe with referench it hlGS- Sfadn Kyshould be
di si nt egrator_ propaosed by the present _invention are
Baerst R e Lo BTN AReD IS e bE TR o g RSt QP |shgswing the
3to 6. It should be wunderstood that t he dravvln S are
sFQfBP?fFP@de@HﬁéﬁatﬂPecPrﬁﬁ% .uaVﬁguway dhpolvay @ rf@myonems could be
conponents rel.evant, to t present invention, and the

| BpER oreplicats b REAstisal dwn eﬂleﬁ@tloﬁnr e con‘pl icated in

prac Jnmplenmeptation. FIGS, 3 and illustrate

hi ghtF’fIS%ngeﬁeg} i @#uﬁ&r@grﬁtlash a@E‘BJrCBF%gd‘PBte&Wtor according to an

Sem ‘hf‘n’gﬁtt f“?eaﬁeﬁ (E’netz?ergllteﬂtltl%re ?r?t?ﬁ ggf:gfcél A at gl %Cquencv
PR ErEgT 3? g5 rtgzaglgtﬁ@b”%f}?%?l&%?&h”&E%gmrb%ﬂ%q ingjudes: a
© Bl eyt Pt JERET! BIESH o RO o1o* 3 &gﬁﬂdgéfomectors 32
héeaPe%vs%hfﬁtaeﬁ?fﬁ SR R AR orihiaton e neraBR Al Papdat teast o

g elifeng hstof fer JROEPE et B PP AR e eitgprors 22

equi b t%pst eC%gR onep t the_l.ﬁlgthch.%ere rv&}{)ratlon Vgegex% or 31 can be an

frequency Vi requency

IERELAOY i) ge%%gat&xznamgyoehgé ahbaqgn ﬁg@gmgﬁ pay gencrae

e oper |ona axl a

UL "4 R SORGEY SR g o i

-Cﬂ{E&ﬁl'eff %R@ra{%rﬁﬁ? T%%ti[lhcat{ﬁa&@r ('g@llatiQﬁaé %%eaghﬁqrm lly Oéltputs high

equil val ent mate e connectors can

| %Quén‘é?%imeéne@ﬂ@uaf a@fAL - Lﬁfrﬁs%ﬂga)h The operational portion 311

may comprise a piezoelectric material or any other equivalent material.

The connectors 32 each can be a long tube member made of a high-strength
material such as stainless steel, titanium alloy, high nickel alloy, etc. The connectors
32 are mutually connected in series and are sequentially coupled to the corresponding
high frequency vibration generators 31. In this embodiment, the connectors 32 each
includes an axially installed action portion 321, an extension portion 322 connected to
the action portion 321, a bending portion 323 connected to the extension portion 322,
a connecting portion 324 connected to the action portion 321, a clamping portion 325
connecting the connecting portion 324 to the high frequency vibration generator 31,
an inlet 326, and an outlet 327, wherein the inlet 326 and the outlet 327are located at

7
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20 material such as stainless steel, titaniumalloy,

hi gh nickel alloy, etc. The connectors 32 are

nmutual Iy connected in series and are sequentially

coupled to the corresponding high frequency vibration
generators 31. In this enbodi nent, the connectors 32
edi€brent HEAIUSIQSsARd 826 dnhycté®!thé hadmawm@ﬂmo rtion

321, an extension portion 322 connected to the action

port Tap a2ddn pord@NdRNGapobd heMxddl eaonddt &dionocliahge]l so as to
extension portion 322, 25 a connecting portion 324

cpbRrast g pAahtdna thettird tenih Whidld, maeddlaifipodged into the high
portion 325 connecting the connecti ng portlon 324 to

t fequeh@ disirBESDE S pabdes AT heoextermiddr pértion 322 is aiallnbeended from
326, and an outlet 327, wherein the inlet 326 and the

othit: laetio3 pddioa 320 dAataedireation oppdditt fie tiendpedatioabl pdraoes11, so as to
and are connected to the action portion 321. The

afiirthen ifedsk othe 3@4th cand tie dmeathiraldhy wiwdhe tobe ehaterial qrasses. The
channel so as to increase the path and the tine

t dtensign périioh 322 ehenudtatentvithdbe dending @ottiva 313gfThe connecting
frequency disintegrator 3 passes. The extension

pportion 82322 dompkedi @l hry esd tofnitie chefiommoBtidth82 hebiresponding to the
portion 321 in a direction opposite to the operationa
poperatamal partiono3 lds Th ahisfambddementn theeammettiree partion 2324 can be a
the tinme through which the material passes. The

eneailigi pipe povidedrar@@R! avattanhekhtoabe wperhtionad poriodiid, allowing a
portion 323. The connecting portion 324 is coupled to :
afrostrmhriodf théeperetiorah ppioni3dh 1@ 2iter theragipropetiting 32 b Theeclammng
operational portion 311. In this enbodi nment, the

cportien B2hgarpbe & Covhap@iring rwhieh may be fixed & the @ppﬂap'enal portion 311
provi ded around and attached to the operationa

pperipherall3 1y, fasteheywisneh @ scigwminopshrawrof Thehmlespadpas faamegH on one
portion 311 to enter the action portion 321. The

chiderpf thy acien proien3y andreopenynicatehwib dhe agtign pRFiQN321 so as to
may be fixed to the operational portion 311
pmogh@r@we|ryat9ryalfaa§taem@¢1§rnslatqqthﬁ§cgerr BORiopad vah Hignmlet 326 (to
The inlet 326 is forned on one side of the action

pbe dpssribgd latend The grtleti Tt dogatedh at p eBd Of e B%ﬂdefigoﬁomo

321 so as to 15 jntroduce the material and a %

i APRPSHAL HEetxEmsionmornh 3221 The dnleh?q sniddhe g9det324 arg,lpcated on
described |ater). The outlet 327 is |ocated at an end
oﬁﬁ?ﬁ%“ﬁéﬁbpﬁﬁﬂbortion 323 opposite to the extension

ngtaltlgg'logﬁizbqj;&f?% }@%f#oa%zggﬁeggg%g fa lJrl}clat(zi‘ct)n ?t> e7 coe}lrnector 32 may be
assembled and fabricated in several stages in this embodiment. For example, the
action portion 321, the connecting portion 324 and the inlet 326 are integrally formed,
and the bending portion 323 and the outlet 327 are integrally formed. Alternatively,
components of the connector 32 can be fabricated separately in the following three
groups: the action portion 321, the connecting portion 324 and the inlet 326; the
extension portion 322; and the bending portion 323 and the outlet 327. It is also
understood that, all or some of the aforementioned components of the connector 32

can be integrally formed. The extension portion 322 can be omitted and the action
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It should be noted that, for the sake of easy
fabrication, the connector 32 may be 20 assenbled and
fabricated in several stages in this enbodi nent. For
exanple, the action portion 321, the connecting
portion 324 and the inlet 326 are integrally forned,

apétiibh 82 endirbdiyparitiden. BRS easskidh Boish! 3D add th@bénding portion
integrally forned. Alternatively, conponents of the

COTNEL ¥ ordifte afid BR alBOK b&ribe 32 5 eP@feRtl ¢ le¥tehded 4 partially bent.
following three groups: the action portion 321, the

conngg bited woeds, itleNprddiht an@ntibre mafla®o 43pt arty@udlent structure in
extension portion 322; and the bending portion 323 and
t hlichuhd esnnd2tbr 32 tis tchnattsdto the degisfreqQdnt N adbrativinl ge@érator 31, the
some of the aforenentioned conponents of the connector
3dperativhab @oitivhelnatdnyafigityreatpuiltie ldxh €rguaitypdbiation energy, the
322 can be omtted and the action 8 portion 321 is
dadgtRat portiex B2hdedan akiallgxkendddosctipardhhmiel,3hd adnlehs26 and the
bendi ng portion 323 can be omtted and the action
potitldt 3273 nmanidatirpcivityi thx taeticie goftivth P&l hiteatekyechi®élly . located on
In other words, the present invention may al so adopt
adiffeemtiax 2l eidnest Mosdouere thenconnhetdy pdréion GAAds timtalRd drsund the
connected to the high frequency vibration generator
3dperttivenal poniparHtli owals fpedtto ahe 8ftdravaral awitainl 31 1obst et clamping
the high frequency vibration energy, the action
ppottionn3232 in tiais ambaaxment] ywhebet andédr @aotbodmmathsnifiethe connecting
and the inlet 326 and the outlet 327 comuni cati ng
wpeomion 384 das bean fightlyi fored30 br angagee spthcthe weemtidbmd podn 311, the
on different axial planes. Mreover, the connecting
polatipong Bdon 323 mst tht ceuesppoding fasteersapar bt drofitd.
portion 311 and is fixed to the operational portion
311 Bhethicat axichangimgdeyicepGr inithn eg®Bdinment hiay ieeibdsd et exchanger
while in other enbodinments, if the connecting portion
3330, hkereiadhe heajtexrhengeadl ean by 2 olagagedl exchangehand comprises a
operational portion 311, the clanping portion 325 and

t atesioh imdeipb ek meateriad p@ﬂ@tré-nﬁ;ﬂ% defi 135eand arfwidralet 334. The
exchan |ng device 33 in this enmbodi ment nmay include a
hewgteri E r thegngeriglpuilel 9% e Rwidrinieke haﬁ‘@fbﬂleﬁ’r@d outlet 334
can be a Iate heat exchanger and conpri ses
naieaTpUAed o gidesafithe feahsxelfanger Hitk TB? maigpial w1¢t|3é|1 &ommumcates

inlLet. 333 and a fluid qQutlet 334. The material jnle
3with tb%@amabwt!ﬁ 3 dtand thesihuid iplged ar3| GHRmIRFRSES Wi thergpid outlt

ng gg&%%fggl% o,fﬁgr Eﬂg‘@?%qusgdﬁﬁcgpg%:qéstoq e tmhaterlal inlet 331
Cgmsnhga?tegalanging device 33, and the material outlet 332 of the heat exchanging
device 33 is connected to the inlet 326 of a next one of the connectors 32 connected in
series. The at least a heat exchanging device 33 may include a plurality of heat
exchanging devices 33 connected in series. The material outlet 332 of a next one of
the heat exchanging devices 33 connected in series can be connected to the inlet 326
of a further next one of the connectors 32 connected in series. This thus forms a

series-connection configuration. The fluid inlet 333 of each of the heat exchanging

devices 33 may be externally connected to a cooling device (not shown), and the fluid
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wth the material outlet 332, and the fluid inlet 333
communi cates with the fluid outlet 334. The outl et
327 of one of the connectors 32 is connected to the
material inlet 331 20 of this heat exchangi ng device
33, and the material outlet 332 of the heat exchangi ng

deitict 838 3f baehNERdaBxdnanging devik&t 33 1f corné®ed toQN&ntaining
of the connectors 32 connected in series. The at

| estfipor@nt\@at sHWH)arkH dbataME e6mpBsndiils, forekatdpleda water tank.
plurality of heat exchanging devices 33 connected in

ser i @Rncd efliml(Qidheds @I viiterP3ah ¢ itrdd¥éd MG tif heat BLchanging
heat exchanglng devi ces 33 connected in series can be
cann@csBadid the Boolingl @dvick2and:fef parfbuiinfeeanexéhaffe ifthe heat
the connectors 32 connected in series. This thus forns
aexchafdifg deAonsT,td Miid ¢ authiag hibaivaren). gehbfitdd afiedl thehedt exchange is
333 of each of the heat exchanging devices 33 may be

etties IdRdhddyout oneetfidd botle 33adhionfhrdexingl, (he@ontiriig fomponent,
and the fluid 9 outlet 334 of each of the heat

exc hangiongoddkiteperdtiire axitdiratBenn acowher émbadimentsatheifiigd outlet
conmponent (not shown). The containi ng conponent is,

f 834 exaibpl nnectedbitethe afokemdreioned caolingidevif¢s uhérebg omitting the
cold water) can be introduced into the heat exchangi ng
deotitaiaing Tovipanéite Thizclliong thkewold end dwod flafdt msidp elief heamexchanging
heat exchange in the heat 5 exchanging device 33, a

f denick Istocdircaltd)and ety )achiener agad tampenturd eortmhtffect.
exchange is then drained out via the fluid outlet 334

i nt o FlGioA swaspire opetagon ciataiofi thg loghmfaqeency dismtepsatbo of this
control the tenperature. Alternatively, in other

eefobodiment é\s shbenfih Fl@ 4 wheptin. of&4tica nhdkigh dreqeertcg dligintegrator
t he aforenenti oned cooling device, thereby omtting

t Beof thenprasemt ngventioponenterndlly somiekcpdstot henawdbiink dndllowing the
hot fluid inside the heat exchanging 10 device 33 to
ciaglihattdo bgreanneségdeleythe dtpteddds T; ge geashine¢hpantainyp enedium and a
control effect. FIG 4 shows an operation state of the
hmgterigt @chﬁéh&lytem%ffdn(tbéﬁﬂmt showm) therew. Innthiboembasdimentathe medium
shown in FIG 4, when in. operation, the hi ) ]

f 1Se BuleRrt yireitesi ta @ Andauch gs phrerwatel gt emg%men@nthegnedlwn
externally connected to_a machjne 4, allow ng

n&dhbh 235 PhameoBehiiuidt Ehe materiae carhb%@nm@terrﬁh@ be disintegrated,
machi ne 4 contains a nmediumanpd a 15 naterial to be
dpushneedeat 8anodsBn ﬂblﬁh@HWIf hé?f’él Pr 3 gpgterial that requires
enbodi ment,  the nedium is, but not limted to

| Aigintegralinm, imQrdst jocexiaeicthe conienss ey ] Vé&ﬁ%&ﬁ the mplerial. e medium

nedlu
1S useg1 to transmit or deliver the material and allow the material to enter the action

portion 321 via the inlet 326. The operational portion 311 axially outputs high
frequency vibration energy to generate a strong impact for disintegrating the material.
As the action portion 321 provides a relatively longer path for the high frequency
vibration energy to disintegrate the material, and the action portion 321 in this
embodiment is further axially connected to the extension portion 322, the material can
then be continuously subjected to the high frequency vibration energy in the single

connector 32. Thus, the path and the time that the operational portion 311 impacts on

10
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can be a gas or any other fluid. The material can be
any material to be disintegrated, .such as tea,

- ganoderma, nushroom fruit, pearl or any material that

requires disintegration, in order to extract the
contents (or lysate) of the material. The medium 20 is

Ughe dndterid]raaé fitrdased iolalffiviently ORint@rae ithd margiaRlthétdbyt Bghancing
material to enter the action portion 321 via the

| the@fverid®s of pev @R Pasidleander ARt @AichldS BX inidkdrial Gint RWbS/ing the
high frequency vibration energy to generate a strong

| saaadts (opnysdted bntiRghatdidlgo baeorﬂFle&il)jr flleased®s t he action
portion 321 provides a relatively longer path for the

hi gh Aftegqhe siger pathraati tine éneihghactine oh sharhagral, ahé d&integrated
material, and the action portion 321 in this 25
emaegiahBntansMittadr iyhehe nedidh layid oendes et the bediding portion 323 and
extension portion 322, the nmaterial can then be
cdnthémd@ireld\ous filopetit ditstt @nhéold Dhhd tefignesnoye showmaini KIG. 4) via
energy in the single connector 32. Thus, the path and

t the dutlee32haindtdubscapedtht itlenmbtepial énters tBd heatnakdngingndevice 33.
10 the material are increased to sufficiently

dil'b¢ htagexahangeh&3fratasra hdat didsgraaby pertfvmn@ionghowietherein for the
evenness of powder particles after disintegration of

t medivat end dle, matediabkd padsnhetetieoughothenfhed (passihy gabagh the fluid
of the nmaterial to be conpletely released. After the

| Dby 833 flatws amouehdt therbedtalissipapag porigndo gteady hawearthatemperature of -
the disintegrated 5 material is transmtted by the

et dimnéegriatgd esatetialoung thet nedhemdiberebp omeinganiB2 Ihanmaterial at a
is then drained out fromthe first connector 32 (the

| edristans tteroperateheovin 1§ mnddr@oodi thati the bdae ewchdnging3&wiceaddl of this
subsequently, the material enters the heat exchangi ng
dembedn®@8t mayhinchelat anoyx exiatme he@3exchangea #rshthe specific structure
di ssi pating portion énot shown) therein for the

g s rdgtaded B¢ret o pass theret hrough. The

fluid passing through the fluid 10 inlet 333 flows =

ar ourtfter heeing stbigried j to athe nigmperatyre rrongoly rtbatmaterigyexits via the
the tenperature of the disintegrated material in the _
nBgteuy ot Bryandaemiersithe AgiamBorkan Sxil 4f the ngxt connector 32 (the
constant tenperature. It _is understood that, the heat
edudda qnggshead B FE3 HF The aforamentioners disiniagration: IpiRsess is then
any exi sting heat  exchanger, a% the specific )
stiPgRiptir&s sidhe PRIPIE disiBeerronsIR the meksriabererpsiormgdto desirably

Alter being subjgeted Lo the temperature control, Lhe. . e
high frequency disintegrator of this embodiment can disintegrate more material and
maintain the material at a constant temperature for successful disintegration, thereby
suitable for large-scale use.

In this embodiment, the high frequency disintegrator 3 comprises three high
frequency vibration generators 31, three connectors 32 and three heat exchanging
devices 33, which are connected in series. This allows more material to be

disintegrated simultaneously and also facilitates a later extraction process.

Alternatively, in other embodiments, more high frequency vibration generators 31,

11
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material outlet 332 and enters the action portion 321

of the next connector 32 (the mddle one shown in

FIG 4). The aforenentioned disintegration process is

then repeated. As such, multiple disintegrations of

the material are perfornmed to desirably achieve even
mediet@ts 30 gidhe@eRdhaAsing ldavie® 3P ahdySkdcdmettde in series in response
conventional technique, the 20 high frequency

dicsdiffeR@t apahti® situatisnse HefliNeily onamigh Bedqueagy aibeativnr generator
material and maintain the material at a constant

t ek abhicetdran, smuLaesithtiéxdisding eevied 3 Dare usbdntiebligh frequency
suitable for large-scale use. In this enbodi nent, the
hightégregtiefMmty piksshininegitvhaitilldrovides the éscrédseé activrgtime and path
frequency vibration generators 31, three connectors 32 ‘
anacd trhaye efleetdel e xohaapithy terdperdimve, cass c8Bpanstii th tler e€onventional
connected in series. This allows nore material to be
diechnigegr Heme, sharsériareanadtipnadedigal slbowsaei mbteatfective and even
| ater extraction process. Alternatively, in other

e gsndéegratidrsof atbthe niviteyinl faneé gusmes/theiittegtityarf the mateatabrentents (or
31, 11 connectors 32 and heat exchangi ng devi ce 33

nmigsatee by oontediegithe tesparatese. i N response to di fferent
operation situations. Even if only one high frequency

vi br dt it jemetedt that, i8 thiscmebasiomentc ther maRriah ird tramsnitted via the
heat exchangi ng device 33 are used, the high frequency
dinsidiune (ruah es wafer), hed preesferst thermatatidlafies beihg dpingegraied 1s mixed
the increased action tinme and path 5 and may

efwfithiowator Heneo hefoot extastionrasepanatioe techrique ifagiopigdite separate the
t he conventional technique. Hence, the )

s disirgegrated mesgeriad frodewign aaf [thansthe comferts ot lusai¢had thsppaterial can
even disintegration of all the material and ensures

t e extracted.iHoy esampleea fhaanshing| syssmt @et shqwn) is|pyevded topgllow the
controlling the tenperature. It is to be poted that,

i disipgraisatpaipmdand theameduine 19 2pssi Braugh isiitgringgparfign (such as a
the 10 nedium (such as vvater%], and therefore, the .
raeRAFALEAN TRemBAnG af #eerii ieat dghe Peachiag sysier andfq be separated into
wat er. Hence, before extraction, a sep rattj on .
t ®OWHET Particiesa aphTind  udhe far WRtTE HaS tg? sHpteaypLipRyl separation
materjal fromwater, and then the contents, (or |ysate) .
ofERIAURP r PoRPral SAMVROBA YeRREHAN RBPIg i Lieors, hd Gtion are

DLRER. 0, Syskam nety Shoul, e prov ded Lo alow une

afil ;&lesg),l r?i%rigg rtthie ogis&%e%%al&io%s p?ocess performed by the high frequency
disintegrator of this embodiment, the power of the high frequency vibration generator
31 can be adjusted in response to different operation situations. For example, in order
to obtain nano-scale powder particles, the power of the high frequency vibration
generator 31 can be increased to allow the material to be disintegrated into nano-scale
powders in a shorter period of time, thereby obtaining the nano-scale powder particles
at a faster rate. In order to extract a liquid extract of the material, the power of the
high frequency vibration generator 31 can be reduced so as to disintegrate the material

until the desired material contents are released; then, the aforementioned separation
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15 separation nenbrane or a centrifuge) of the
branchi ng system and to be separated into powder
particles and fluid (such as water). As the

af orementi oned separation technique is a genera
conventional separation technique, its theory and

agkhffud i usddNWeeparutd [ arstm@ga@ke@rrﬁgta@al potdeR§articles from the
descri bed here. Also, during the disintegration

PIi§EESheRBY bBfalBak ¢ HqaR! Hit@bt dTtReHRAREKl. 20

di sintegrator of this enbodi ment, the power of the

hi gh Wﬁﬁﬂuﬁ:nﬁtghV'fr&?@hb@ N/igrafied deBératod 13 IC dPeraRs AdjttaSdrRe energy
in response to different operation situations. For

exeirpdied thdrely dR6ws tthe AbthpérBuPa RO -tBE ah&liMaVRY the material to be
particles, the power of the high frequency vibration
OBieesasd drastdaligannbetheniongasifiel operatibhad Woktivh BBl epdrates,tthe faster
be disintegrated into nano-scale powders in a shorter

petel tethpefanire Mould fige.elbys chisalegirstde tdh @saarteas eadhanging device 33
powder particles 25 at a faster rate. In order to

ekiviag h goolitempetamixé camttol afffect) suckntiek itld optirhal tpmperatueé control
the high frequency vibration generator 31 can be

r effere edn beo acldevted idiasshottqgriat of tinee, thetrehy rmbking el Whalhextraction
desired material contents are rel eased; then, the
apmrcesyepetrfoaned irs e pateadi comstah? tengeraringLandi avoidéreartyochange in the
separate the disintegrated material powder particles

f canterith €or lysaje) of, the heatedial. bbthad enbgdibieet, Ithayheal esxtiangoilg device
of the material. Wen the high frequency vibration

98B eraythercoBieagrboatnescteruiltcoabog devienardlave gdre matez drain design,
thereby allows the tenperature of the medi um and the
nthteegbiyaprovolile a goddncodmgeantt asnparatutey contrmd, effdee Further in this
| onger the operational portion 311 operates, the

f embedintent eagnpemactar 82 woedndested & a heatiegchdnging device 33, thereby
desirable to use a heat exchangi ng device 33 having a
gbyidiegrpesedlenir emperatyre loweringand wmpkratyrgicontiel dfpctsnmiforeover,
temperature control effect can be achieved in a short

pahei kgt ekchanging deyigeedy ofrih pigsertianveigioe i&xpt Heviedrio the forms
process performed in a state of constant tenperature )
aflpvay b1 61y hayd dhanyconphgugion bavupg e matergh inlgisHilefor being
of the material. |n s enbodi nent, .the he

t hi [ at _
- e SeERIH e theetitlee32 B thepmptepal Qlehésd £y tragsmiiting the mpaggrial to the

cool i ng device and have a ﬁuof wat er drain design, ,
t REXtAAngRteR# 4li the TG sl Toolor Mgingnarisrapibe FaRngFied to the cooling
control effect. Further in this enbodinent, each
caRtiEor B Thid SuHFect bR Yane o YRR QNG THEY deVF @8 the heat
33, .thereby . . .

exchanging device 33 of the present invention.

FIG. 5 shows an application of the high frequency disintegrator according to
another embodiment of the present invention, wherein components same as or similar
to those in the aforementioned embodiments are labeled with same or similar
reference numerals and the detailed descriptions thereof are omitted.

As shown in FIG 5, the heat exchanging device 33 of the high frequency

disintegrator 3 in this embodiment differs from that in the aforementioned

embodiment in that, the heat exchanging device 33 of this embodiment includes a

~
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provi di ng excellent tenperature | owering and

tenperature control effects. Mreover, 15 the heat
exchangi ng device 33 of the present invention is not
limted to the fornms shown in FIGS. 3 and 4. Any
configuration having the material inlet 331 for being
colanges ef Heat tekaaqasﬁgéﬂsmo??a? coftBRinPat&nmpeten® BEBEfor 33eeiving the
for transmitting the material to the next connector
3Rurdline dfl Biest IeRtiRngE&3333@r ah@i thghsE¥dseInN abpos@aexioedin this
to the cooling device, and the fluid outlet 334 for
dérabsdiment) ete dbatBin® Ydmpdramt ST MefoasxihipieNeBbig watbr tank disposed
exchangi ng device 33 of the present invention. FIG5

Shias i plagpity 68hdad Bxcangdie 3B0,0idfdoaGUBNECH00ling fluid 3381 such as
di sintegrator according to another enbodi ment of the

phvese terdinVER kiad of Weetoditdiniag pomené s 338e eAcughrto accommodate
simlar to those in the aforenmentioned enbodi ments

asle dfabiel RehtWerichasgen® 300 shatriak@rconfiezfeel émoeriew MBlialt@nsmission
and the detail ed descriptions thereof are omtted. 25
Asorspumsntsi 33 9Fr&Eprovidedhom tweadidexathhn Bighdra@enayediSidtegfator 3, and
the high frequency disintegrator 3 in this enbodi nent

dark fresably comniebtad to thet high dfegquemyntibanenl gessrbiodi Mgrsb dsrto drive
that, the heat exchanging device 33 of this enbodi nent

i thel heche £xahand8rspBify & ibk ysubfehgedt inetheharvdiap SEhd3B384. During the
cont ai ni ng conmponent 338 for receiving the plurality
oflisineafratemnc prnesy she3fdyvemadt ¢off theswarssiisomc oompporentss339 can be
339. In this enbodinment, the containing conponent 338

i sqntfodled exmhpthat the birgnswasseom tcamponiérsp o3@d diraettjerdrivhethe  heat
plurality of heat exchangers 330, and contains a

cexathangers | 150d c@@8tteduth the ®nnedtens Bhetoeimmve Tingo sthe econtaining
of the containing conponent 338 is enough to

acoopensdad 38, ferl ferfofmingecohbag amkichparpeurs c@Beolt hat are
connected in series. The transm ssion conponents 339

are prvuel theomansposssordedmpsinentsed 37 igHhis reathediagnt are installed on
disintegrator 3, and are novably connected to the )
hiwhsifleseefuba Bighvfasuangyodisigegeatern oang @e moygblyscoppedid tpdhe high
t he heat exchangers 330 to be subnerged in the cooling . .

f fraqeengggiibratipn jgegeraloss B, dics PATTHER A0 oTirusiueE & sthe tFp@smission
movenment of the transm ssion conponents 339 can be o

c BXfRPYIentsy 39uapthes smbodunenty mayibs altsrsdc farssAanles thsJeansmission
directly drive the heat exchangers 330 connect ed éo

t FRMBYKAECIGrazhe euseied 9 ReCoRRRStI AL &5 Mngeps they drive the heat

exchangers 330 to be submerged into the cooling fluid 3381. The prevent invention 1s
not limited to this embodiment. Alternatively, the connectors 32 may be submerged in
the cooling fluid 3381 within the containing component 338. This is advantageous for
a material that requires disintegration at a lower temperature because a constant low
temperature control can be provided.

FIG. 6 shows an application of a high frequency disintegrator according to a
further embodiment of the present invention, wherein components same as or similar
to those in the aforementioned embodiments are labeled with same or similar

reference numerals and the detailed descriptions thereof are omitted.
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conmponent 338, for perform ng cooling and tenperature
control. Although the transm ssion conponents 339 in
this enbodi ment are installed on 15 two sides of the
hi gh frequency disintegrator 3 and are novably
connected to the high frequency vibration generators.

31, tAwestew id Gm.a@,dthstﬁigntﬁegaemy' dismtdgraos 61 88itlie embodiment

conmponents 339 in other enbodi nents nay be altered,

f giffeesX @k Ghodehof tthangehea®hdhedC empodiarhs d3honehaving the heat
connected to the connectors 32 as long as they drive

t Beechaggdr 3BXahanpaesd @ddet dheehsdibemihgrging ndevideh83’ includes a
cooling fluid 3381. The prevent invention is 20 not

| tonithiathgt @ompoisene nB8]i arecuolindl fleikina88 v edoptaitidde in the containing
connectors 32 may be subnmerged in the cooling fluid
33&hporienh 3RSt frel camdndissiom gompopateA89,3R@8as Thidiredtly perform heat
advant ageous for a material that requires

diissiphtegr ahithe murakityl ofvepnheenper3dt tHoe the pdurabtyaof connectors 32
constant low tenperature control can be provided.
Ftespedhivslymoanaredophé hizhifrquedcyavibriagbn geregatenrsSyt, the outlet 327 of
di sintegrator according to a 25 further enbodi nent of

t bachpofabe nonrientoen’? ongombaedimthe onlpbdznoSarmdlme casngstor 32 via a
simlar to those in the aforenentioned enbodi nents
atrendnaibedre thbei X4h asdibre this neinnéd the higlefreqeancy vihrateoragenerators 31
and the detail ed descriptions thereof are omtted. 14
Asrestvonectéctoror@ @othdnaén hérigs. The gersaioyngdiosiponenfr 38ois adbig water
of this enbodinment differs fromthose of the )
atamkeanghisi iosteldedewnsisd theepltimlitnoheannsetofsniy aetrapsatission tubes 34.
exchanger 330 nentioned above. The heat exchanging

d&he ¢engBissionclongpeserds 3389 rarepravidgdcampon sides 9@81,6 Rkigh frequency
cooling fluid 3381 contained in the containing 5

c dispdearator 3381d arp dhaveblyensenteshtodbearp@hdrayesygyibrggor generators
to directly performheat dissipation on the plurality

0B 1cBrisiying e Imnsmissionrompopents 38Y, e PhEAy Qfgognegors 32 and
respectively connected to the high frequency vibratian
g&aByRISHeR tBes 14 eamhe |submerepd gnio dggoobng dhwd 3381 such as cold
connectors 32 is connected to the inlet 326 of another _

c OYRtRs Whsre tepgrajurg loyenrg i coausied. sp@s sorallow dhe,gonngeters 32 and
manner, the high frequency vibration generators 31 10 .
Al GRIUTHQIBE $hio B BRI A APPSR AR ARgachieve

component 338 is agbig water tank, and is installed
utRfelemPRBtEE Geraleffedt connectors 32 and transnission

t ubes 34.

It is understood that, any configuration that may drive the connectors 32 to be
submerged in the cooling fluid 3381 can serve as the transmission component of the
present invention. A cooling device (not shown) may installed in or externally
connected to the containing component 338 to circulate and cool.the cooling fluid
3381 in the containing component 338, so as to maintain the cooling fluid 3381 at a
specific temperature. As such, the temperature of the material in the connectors 32
and the transmission tubes 34 can be controlled, thereby relatively saving the
equipment cost.

In comparison to the conventional technique, the high frequency disintegrator of



The transm ssion conponents 339 are provided on two

sides of the high frequency disintegrator 3, and are
novabl y connected to the high frequency vibration
generators 31. By driving the transm ssion conponents

339, the plurality of connectors 32 and-15 .

t-tha psdBefiSih O¢htiod heforddd o pheraBtylofeldeflequehey vibgation generators, a

- cooling fluid 3381 such as cold water where

t glipditatofr eonnev@Es R@di & plodatitc b€ dheas Gxabanigingaldbvived, hehich are
connectors 32 and the transm ssion tubes 34 to be

Nedrkeeted frtlseties, aill oy thp comieetdre terveidd lenganaktidahingyand path for
the tenperature control effect. It is understood that,
asiyhuttandouglyr aaidi ©rentyhdisintagyatelmote rhdterialo suvhcthar the 3idgh cﬁrequency
be 20 subnerged in the cooling fluid 3381 can serve
adisintepritoansaadysioo targs sqatneset Mafredvee tepp@gnds during and after the
i nvention. A cooling device (not shown) may installed

i matariabdismtagadtion are effeyehdconcotléktocamst@itie meegrity of the material
conponent 338 to circulate and cool the cooling fluid
3pdpeities tdvd dentiaperscale asagonBated 388, the cabmse,t the high frequency
mai ntain the cooling fluid 3381 at a specific

t dispeegaator ef thApresemthnvention hesrpavert the eandust drewhanke in thie prior art
in the connectors 32 25 and the transm ssion tubes 34

caml bughiyinduktriely appimabley rel atively saving the

equi pment cost. In conparison to the conventiona

t echrlihguimyventhm hagibeén algsaited diing rexemyplnomreferred Bmbjodiments.
present invention is formed by a plurality of high

f Howguerc it ivite batindersiped dhaittbe scopg ofptheimyentign ¢f not limited to the
connectors and a plurality of heat exchangi ng devices,
wHiseliosesk embasimertst @u thenconinarye &t is atensigid ig covre various modifications
connectors to provide longer action tine and path for

s hmdubimalae eangements. dhe segpedifsha elegnatteeratore sheiléd be gicorded the
such that the high frequency 5 disintegrator _is. ready

f Broafest gulesprafalions apbice S0IMPase ik el reedificationg %mid similar
after the material disintegration are effectively
cOMAMESMEBH- t 0 ensure the integrity of the materi al
properties and the | arge-scal e usage. Based on the

above, the high frequency disintegrator of the

present invention has solved the various drawbacks in

the prior art and is highly industrially applicable.

10 The invention has been described using exenpl ary
preferred enbodi nents.
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However, it is to be understood that the scope of the
invention is not limted to the disclosed

enbodi mrents. On the contrary, it is intended to cover
various nodifications and simlar arrangenents. The

scope of the clains, therefore, should be accorded the
broadest interpretati on so @satSenconpass all such

nodi fications and simlar 15 arrangenents. 16 CLAI M5

VWhaat isclgilnedned is: 1. A high frequency disintegrator
conprising: a plurality of high frequency vibration
geneadidi SeRraldy disitdpgatarncompringy S installed

operational portion for outputting high frequency

vi br at i anplanéeygyf highpfragunt wittrhti®0 @eee4t0fsSeach having an axially
respectively connected to the plurality of high

f r eqinstallyd ypdratiiriabporgen ésratugnstingkigh firetudree vitranacémrgy;
conprising an action portion for allow ng the

oper at i anplurghioy toif onhertars tipsiectitdy hioghedi¢de Gl @l plurality of high
vi bration energy axially, an inlet, and an outlet,

wher fedquehbie vittrhedn gedertifoes, aiath aif the commattoiscedrapiidifid) an action
the action portion and are | ocated on different axial

pl anpatioh famlleadiy tht beeratiamad pph®nao onpat te higr equency vibration
connected in series; and at | east a heat exchangi ng

devi eergyoraxédlye chnt anletheartlorane otithets , wHeneindilesiiydett iandg the outlet
heat fromthe connectors. 2. The high frequency

di si exremneicate with ¢cheanctioh, partien end arh éodateghor deftpremcaxial planes
vi bration 15 generators are ultrasonic vibration
geneframaash oBer, The thei aphnéaterg asnmpneited int segeataod of

claim1l, wherein each of the connectors further

conpr i sesleast aswaenshargippdtiiancancaed edht comestors ok difsipating
the action portion opposite to the operational

por t hest from th¥lgennsictpns.f r equency di sintegrator of claim

1, wherein each of the connectors 20 further

cénpi hehigh efrea@walsmfggr@mrtqf slpire dn Hlieteithe dughhisequen¢ vy pibration
portion, and a _ clanping portion connecting the
conné@lem@fsﬁtﬁr'{ﬂiréwm%whfaé@ﬂlgé%%étﬁéﬁ ng one of the

3. The high frequency disintegrator of claim 1, wherein each of the connectors
further comprises an extension portion extended from an end of the action portion
opposite to the operational portion.

4. The high frequency disintegrator of claim 1, wherein each of the connectors
further comprises a connecting portion connected to the action portion, and a
clamping portion connecting the connecting portion to a corresponding one of the
high frequency vibration generators.

5. The high frequency disintegrator of claim 1, wherein the heat exchanging device
comprises at least a heat exchanger.

6. The high frequency disintegrator of claim 5, wherein the heat exchanger
comprises a material inlet, a material outlet, a fluid inlet and a fluid outlet,

wherein the outlet of one of the connectors is connected to the material inlet, and

17
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hi gh frequency vibration generators. 5. The high

frequency disintegrator of claiml, wherein the heat
exchangi ng device conprises at |east a heat

exchanger. 25 6. The hi gh frequency disintegrator of
claimb5, wherein the heat exchanger conprises a

nat efhiedhlet bf &t adjacei®bas bAtheWohh&tors @ohhddted innkts BrRUngected to
fluid outlet, wherein the outlet of one of the
conn@@hﬂﬁanm$mqannected to the material inlet, and 17

the inlet of an adjacent one of the connectors :

CONNERE Bighi feqhiefidyedisinfegEAOMEtdlsieh 1,0whdrbig thethedtieathanging device
outlet. 7. The high frequency d|S|ntegrator of claim

1, wbangiises hltentagahg comtpunenganio ciling €luidcompaihgem the containing
cont ai ni ng conponent and a cooling fluid contained in

t he eahpaieni.ng 5 conponent. 8. The high frequency

di sintegrator of claim1l, wherein the heat exchangi ng

devi The highrfrdy@engodipintegesmondf dgiasl, whéremnberihsaieanhanging device
conmponent for driving the connectors to be subnerged

i n t Aetheoocbmpdses latiledst al@arkfission component for driving the connectors to

be submerged in the cooling fluid.
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