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5 equipnent. In particular this i nvention relates to a

I o m ericmmmtedueimsennd Fhocins raaiocer abscribiy
appl i cation

s of ultrasound therapy equipnent, it is
10 urgent to require mnimzing the volune and wei ght

'F-I-%ftiﬁlﬁﬁ-‘i‘?%’i?@MNlel udi ng the overall weight and
volume o

he equi pment and the weight and vol une of

each TRRPeACBAtI6h FERt&AUWOPIENdompUaEnRSOf tulaasduaar therapy
assenbly.- The existing ultrasound therapy transducers

- agaipmeotnln paFiigulae thisamy dritgan eclatesiso SIhtmnSdllmetrhwe‘lm.bly

B

- tinghedingt the tavampl  weigh

figures, the power 15 anplifying nodule 1 of the
ofigtiaggud theEUhedewERedYy equi pnent is installed
separately fromthe therapy transducer 5 and the power
anplifying nodule is connected to the therapy .

ACRGRYSOND SRNEIINVERRTON. This structure with a

I'g size' Is heavy and it nakes the si gnal :
transy sisd @Nindosl applisanoss ofaileitisognd fergpy tequipment, it is
Installing the power 20 anplifying nodule 1 and tEe
tirgeapyo tregnsdundniBizegahat edbnmelaes wieeght of the equipment,
hi gh-frequency and hi gh- power el ectric, signals. to be
gmnct relemec et theequpmeng and the

If the f. th ble 3 - sel d - .

K oBRR At BYMar Of nEaini mBonFal of, e ngatipmepagsuch as
el ' It i qn. oyl -

RGBT RRSARRRRg, L' @0y R R Mg Stransaucers ar
Wi YhBigiReul @ndSERAIretE! K sn#sn tiRethest ras@tsad the power

t herapy. equi pment have a big size and each conponent
bemplhifyialg edodelpal avtlthe istingesitpsoumdi tigrapyoequipment 1s
probl ens on engi neering designs. Because the -
rosiallashenamatel ofeamc theiarby BRASAISATC) oAndathe power

' tgr%{a?i%intgr %rq]cs)gllffeeri-s acro%ndelc{efcie S e Itﬁglta%lyl itrr%l sducer 5 thfbugh :

25

- 30

_cable 3. -This structure with a bi.g size is heévy and it makes the signall
transmission and resistance matching- difficult. Inétalli‘ng the"p.ower
amplifying module 1 and the therapy transducer 5 sepérately makes the
hi-gh-frequcncy and ‘high-power electric signals to be transmitted to: the
therapy transducer 5 by cable 3. If the parameters of the cable 3 ar.e-.
selected inappropriately or the cable 3 is too long, the bad

 electromagnetic pollution would be brought.

Installing the therapy transducer and the pdwer amplifying module
separately makes the ultrasound therapy equ'_ip_inent' have a big size and

~each component be installed separétely. Such desigﬁs bring a lot of

. problems on engineering designs. Because the resistance and acoustic

emission efficiency of each therapy transducer are different, installing

separately makes the consistency and interchangeability of both the

1
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30 separately makes .the consistency and
i nterchangeability of both the ~ PCI/ CN2005001394

g . ] T/CN2005001390
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nmore difficult to be solved. SUWARY OF THE | NVENTI ON

5 An object of the present inventionis to solve the

dhexamyniiansduesr apddbeepewen amplifyingnmadidemerapgiifficult to
ranﬁduaer separately fromthe power anplifying
'&°8nd to provide an integrated ul trasound therapy
transducer assenbly accordingly to overcone the
shortcom ngs of -separate installation of the therapy

SUMNARCEOFrPHE INVIEMATOIN anpl i fying nodule, to

i nprove the resistance matching between the therapy

t r ansdncebjeahafithe nrosent ianvenition isgto swlael the abmive-meentioned
consi stency.and | nterchangeability of el ectromagnetic :
dPPAeTIBi a1 trv,tallai&itheothﬁrﬁpm%n%ii@ef ﬁépawebqngi%ﬁéhe.power |

The. ..present inventi,on provi.ges_an.inteqgrate

EpLERER R adplihar i (hRidRCf i ERREF. Sftpasound therapy
'tﬁ&ﬁ%ﬁ%r_aa%&ﬁﬁﬁi e&tcro'rﬂirigl nsigu%%ﬁrédingeﬂﬁé afortcomings of
therapy ul trasourid, a support to support the

P epaogicecinstalldtiens @fcahe ahepoper tamgtiutyd ngromduhe power
to drive the piezoelectric transducer. Werein both
tdreppdyiarg anpdilieyitog impadabe thed resistanicez owtebing dbetween the
transducer are inst Ilt%d within the encl osure of the

theraRy framsdugetr ando thie POWEF - amRliEyNAg rﬁﬁeuiee mfd the
a6 eY Hnd AR RB AP O BB BRUS comparibitey,
PR O i A by AR B oF the  pover |

anpl i MHengrageay! pviefitioaupt & dek oselitdgratdie Wtk oahd etherapy
of the therapy transducer assenbly and accordi ngly

 ttrensdwdaysassendilyt He igbludesegrpiredelehtnagyansduesd toegenerate

assenbly is used as the radiating board of . the power,.
athsTRPY Wiy 2s0uDfc2 NDPRIL AR SURRPTHARE PiFReIE8HIG fEpnsducer, a

' f‘i)'gi?v%r %Yplfiiﬁ‘r’i’g rlngdili)er {5 griki/eet f\iiee_e}'r)]iezoelectric transducer. Wherein

_both the power amplifying mc_)dul_é and the_piezoelectric transduéer_ are
installed within the enclosure of the therapy'transdu'cer.

The power amplifying module may i)c installed at the back side of
pieioelectric transducer and it is 'located at opposite 'si_d_e of a_c_oustic
emitting surface of piezoélectrid transducer. The radiating surface of the
power amplifying module is coupled 'élosely to the enclosure of the
therapy transducer assembly and accordingly the enclosure of .the
integrated therapy trarisducer'assembly is used as the radiating board of |
the power amplifying module. | _ _

A passage, in which the cooling fluid may flow, is formed between
the radiating surface of the power amplifying module and the "piezoelectiic
transduéer, so that the circulating cooling fluid, which is flowed into the

enclosure of the therapy transducer can be used to cool the power

2
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the radiati ng surface of the povv.er'- anmpl i fyi ng nodul e

and the pi ezoel eptrl c .transd.ucer., so t hat .th.e PCT/CN2005001390

encl osure of the therapy iransducer ‘can be used to
cool the power 2 ( PCT/CN2005001390 anplifying
aothlifyingmodidess section of the power anplifying
nodul e of the integrated ultrasound ther .

{ 1 ansHR GFOSISRAHIAT, Ofnte Bo VT ETP LY iggdmod gy gf the dntegrated

%.ﬁfera%&?n& Qﬁ‘&%‘p&; tr%ﬁ?dﬁlflejlfj@gﬁﬁlﬁ%%ﬂ?é cm‘ﬁll%s HhE-is 5adaptive

OWer -anprrfying no he egrate

ubtthasaupd drtBeaRyragy AaneE6esr andeste i ncl udes the
resi stance transforam'ng conponents, such as-

hi gh-Thegusnayampifiging medule afabetiategraded ndtrasound therapy
The cables of the integrated ultrasound "therapy
ttranssligerrassembdybing ludes thie rewistaste trangierningh somponents,
coaxi al .%%ﬁe and two-or. nore 10 ot her conjrol

SHshes higRalrsauspRY SAnStermPLRARAcEeT OF| at

' tr t al. - f ; N ) -
Cryor SE-hpleSdE S Blepbftel | AEMSLAAP PRI CHdnSducer

_ ! e acous ea e
Ris82RMI GhEiuded FRBSEOGEF cBRYs,PEné RASesl BabIRCAMS G or more

| ends. ihe pi ezoel ectric transducer may be the phased
asthay conare$dabkys.or 15 nulti-el enents array

transducer. The advantages of the integrated = .

ul t r aSbarniczerdeapic traandecaremay adomitilat piezpplecpreseystals or

in tion are: 1.. mnimzj trasound therapy .. .-
SRR e czetlem Cgsole Thel Areisi Mermnjemisgng from
2.. I j | ' ' i i d and -
T e
- PERE OpIBREREHIE {rARsAdedragPinthd RREaBYas &P UiPAE Mréndducer or
mass productions and nmaki ng 't he ul trasound therapy .
equi giederhentsaareay ntadsdii@ergeabi i ty.
The advantages of the integrated ultrasound therapy transducer
assembly of the present invention are:
1. minimizing ultrasound therapy equipment and to decrease its
volume and weight; | _'
2. reducing the electromagnetic interference and radiation greatly;
and |
3. realizing the consistent performances of the ultrasound therapy

equipments in mass productions and making the ultrasound therapy

equipments have interchangeability.

BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 is. a schematic diagram of sections of existing ultrasound
therapy transducers to iilustrate the installation rélatipnships between the
transducer and the power amplifying module.

Fig. 2 is a schematic diagram of sections of existing ultrasound
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- schematic diagram of sections of existing ul trasgy

25 BRI EF DESCRI PTI ON OF THE FI GURES Fi g. 1. is a '
2005001390

rel ati-onshi ps between the transducer and the power
anplifying -nodule, 30 Fig. 2 is a schematic diagram of

- dherapyrisansiduesr ¢ ilhgstrate the angtallagopcrlatebioougo@en the

t her transducer to illustrate the installation

AEATSARE AR L0 BOWEE ATIHIUY RS HbEer and the povier

ampl iy n ule...FLQ. .3 1 & hepat.i l,.pgr t ~
il uslt:prgat et Sg %nsstcgkﬁlaattli%on&lagreﬁt ﬁgﬁsl li%r%glagegt t\i;\}/e{}?e_nl{?ltsﬁaeuatlOn
yeldtRRHE beekasy theanmfideandatiérape PANRIuceP and the power
anplifying nodule. Fig. 4 is a schematic diagramto
idrhplsfying enodelei nst al | ati on rel ati onshi ps between the

ul trasound therapy transducer and the .Eovver o ]
anmpl i Fig-ngt mbduke schegatis jdiagrajphdpatilbstiatyr the t gistallation

SRR B RO Shal BT BRPRRL pover

A hf})qhggggggfél e. The nunbers in these figures are

expl al‘ne ow. 1 Power anplifying nodule 2 :
Cont rpjg.nogiulie 3 (@Bkmatt PiRgeahecbr i i¢lustrans dieer inktallatio
Ther apy transducer enclosure 15 6 Acoustic lens 7
Releiomshyps fhetwgenoidiel eltraspuindi therappcean@hsepaamd ithg power
board 9 Cooling fluid inlet 10 Cooling fluid outlet 12 -
ronBhfdRgIMeduley. nodul e out put cabl e 13 Radiator 20

embodil AETIETBErS HesEEe oS ATE PR e 2 RpI M ned  as

bel °"™ Power amplifying module 2 Control module - 3 Cable

-DESCer TI ON THE ,PREFERRED ENMBODI, MENT. Thsﬁloreferred'

4 Piezoelectric transducer 5 Therapy transducer enclosure '
6 Acoustic lens 7 Powér amplifjing module inp'ut interface.
8 Separating board 9 Cooling fluid inlet

10 Cooling fluid outlet

12 Power amplifying module output cable 13 Radiator

DESCRIPTION OF THE PREFERRED EMBODIMENT

The préferred embodiments of the present invention are explained
as Below: |

Fig. 3 illustrates one embodiment of the present invention. The -
assembly here includes power amplifying m;)d_ule_ 1, ﬁiezoelectric
transducer 4, enclosure 5, acoustic lens 6, power amplifying médule
input interface 7, power amplifying module output cable 12 and radiator
13. The piezoelectric transducer 4 genérating _therape'utié ultrasound
‘waves and the acoustié lens 6 are adhered together using glue. The
acoustic lens 6 is installed on-the'therapy transducer enclosure 5. The

power amplifying module 1 is installed at the back side of the

4
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~encl osure 5,

Fig. 3 illustrates one enbodi nent of the present

invention. The assenbly here includes power: PCT/CN2005001390

_ acoustic |ens 6, power 'a'nplif"'yi-'ng modul e - _
input interface 7, power anplifying nodul e output .
qibreclegtrag dransdusesrd and. itTiselqnateod dit @npdsite side of acoustic

L aRROUoer i SRR AL 00 Lhet bel Sl | FROURG VSR e of
USt i S . _ d h .
ShiepeTIE. ARAEALS MERRID, 15 S nSL B Ok e ey

Yrafsdudet @htRBudd StR! hacdedsngle Bk thefapyitransducer enclosure 5

PCT/ CN2005001390 pi ezoel ectric transducer 4 and it is
lisastddsaheapdogirtgebsamieoHtheapowst iampldiying mmghidarlf. ddere, the
of the piezoelectric transducer 4. The radiating )
shaat geaeratedt e the woweingnplijying mewiwle 1115 sadiatgd by radiator
c]psely;, tg the, thera t ransduger encl osure 5 and :
a{:’gaPﬁ?ﬁa@ TARY tf*}{’érdg% FedRSEFcRr enclosure 5 5 is

used t L.atrl | L£yi

modul &1 PR AL A 268U ob IR RAAEE 13T ESMAIHLed to two
adlebirbed @ frhd Yiezdelestri@tiadisgdchy 4r adi ator . 13 and

the therapy transducer enclosure 5. The power

anpl i Thiengpwedahe! oyt pgtmediblecinpitiintarfavee?tiedsed towaput the
el ectrodes of the piezoel ectric transducer 4. 10 The

povernalmsPpial ngiemaduland dpar drinies fpewer It igskapated at the
BRkPm P 50 ¢ ude otf The aneSErib HfBroRd (Retd Y dransducer

ogssteﬁ;gql. ntegrated ul trasound therapy transducer
asse ;’.’ The cross section of the power anplifying

~ nodul ght éfosti de A of Rhe ]p%\ﬁéldﬁﬁgﬂffzfﬂg mdédulshBRE @fcular in
the therapy transducer encl osure 5. :

ig. 4 illustrates

t bedexeodfit tlearbloabereithotherap yprasshtcer mnehdswnm.5. The
assenbly here includes power anplifying nodule 1, -. . '
pi ezodligctrillustiaten e second qu&ag ertr ghdlyg @agsent invention.

RSNy R R BgeT T o R BBl g SHoBiecrtric

Mt4hSducer 4, therapy transducer enclosure 5, acoustic lens 6, power

arhplifying module input interface 7, cooling fluid inlet 9, cooling fluid

' ouﬂet 10, power amplifying module output cable 12 and radiat_or 13.

The pieioelectric’ transducer 4 generating therapelitic ultrasound waves
and the ~acoﬁstic lens 6 are adhered together using glue. The acoustic
lens 6 ivs installed on the theraf)y transducer enclosﬁré 5. The poWer
arﬁplifying module 1 is installed at the back side of the piezoelectric
transducer 4 and it is. located at opposite side of acoustic emitting surface
of the piezoelectric transducer 4. A passage, in which the cooling fluid-
may flow, is formed between the radiating surface of the power amplifying
module 1 and the piezoelectric transducer 4. As the arrow direction shown
in Fig.4, the cooling fluid flows frof_n the linlet 9 into the integrated

- ultrasound therapy transducer so as to cool the power amplifying module 1

5 .
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20 outl et 10, power anplifying nodul e out put cable 12

and ran! ator 13. The piezoelectric transducer 4, 1005001390

~acoustic lens 6 are adhered together using glue. The

‘acoustic - lens 6.i.s installed on the thera

. X py- . . L -
tangnthenc Bowsnenbshrough, themeufetd - Saighicoplingg fliirdmey pe the
is installed atl. t hg’ back side of the piezoel ectric 25 '
-cipqulating &35 of ligidi ¢ s |ocated at opposite side of
acousti £t ] f [ rd
(T anehhE IR SRBITYIAE Eod e OpuP e BBRELF L (idfngeted to two
MAYclirb@¥s of $hé @iiemstlbetrieaankheceradli ati ng surface of
the power anplifying nodule | and the piezoelectric
t r ans@e grower dmplfying novduwleriepui ontesfacer’/ 1§ ns&d go 4nput the
the cooling fluid flows fromthe inlet 9 intq the
igtemalt eentol wiigpakoand therdpying Hoswkicelt % lgsated at the

ogl the p r anplifyjng.module .1 .5 PCT/ 005001390

Mo lofte SUE (1 Dgrmtaste Bk plipasciid Spgpy” trinsducer

%%gghﬂﬂfluid may be the «circulating gas or |iquid. '
e powz'r anplifying nodul e output cable .12 is

“connethedhdwet MplEYRG iedede afistiier pireakeldnipd h order to fit

transducer 4. 5 The power anplifying nodul e i nput

i thicesHapeeo the themgyt transgucer trclosntednsad tloatntheohreas of the
signals and the driving power. It is located at the
btracsraasy battilivedssidecdyelbhe i ntegrated ul trasound

et Bty SRy BT BRI R PSR gmvemion.
157 PRBRLPL A0, FRSGORY AU LA T, Pesoccoi

efrhRsdhoes! 4. tHorfpy Gradddislet ARsoddie 3,Mhow el fERE module

of the present invention. The assenbly here includes

popart iatqifadey i7ngepamiting boapd 8z oebbogrileid inlah&dwoeling fluid
4, therapy transducer enclosure 5, power _ anplifying.. o
nodilee 105 poiper amplabiingempdude Rutpbf f@bbo i agd radiator 13.

CasLias, (L2000 54, % £RORTR (i QULEL 10 BT 4 an
the power amplifying module 1. It separates the integrated ultrasound
. therépy transducer éésembly into two parts. As the arrow d-irectior_l shown
in Fig.5, the cooling ﬂuid flows from the inlet 9 into the lbwer part of the
integrated Iultrasound therapy tranéducer so ‘as to cool the power
amplifying 'module: 1 and then flows out through the outlet 10. Said
cooling fluid may be the circulating gas or liquid. Other structures in Fig.

5 are the same in Fig. 4 and they are not repeated here.



There is a separating board 8 inside the piezoelectric
transducer 4 and the power anplifying nodule 1. It
separates the integrated ultrasound therapy LLOYD WISE
transducer assenbly into two parts. As the arrow

I ion shown 20 in Fig.5, the cooling fluid flows

Cgﬁ@ﬁﬁéhe inlet 9.into the |Iower part of the

i ntegrated ultrasound therapy transducer so as to coo
the power anplifying nodule 1 and then flows out
throughy t hea RUit8hrat@d $Rtdboufdothdrdpl! WathsdaYedQst&Rbly
circulating gas of liquid. Oher structures in Fig. 5
ar eonfpsrisiage an piegoelecarid tireysducernoto r geaatad hdreeapy
25 6 LLOYD WSE CLAIMS: 1. An integrated ultrasound
t haltrpsoundin 8d aupPOs s@ rMppPort dhper pisizeglectric transducer, a

! SESLE A SHATSRHEFL d BT TSk EBls crppcer
t ; RAVY ' .
300458008 (B2 blf B0, HE, 4y 5L b

amMtdrisdueer MRE| fsedlfled hevitiiRZ 9RE eehEloBuré F 8RS EHE etherapy
are installed within the enclosure of the therapy

t r arathdueer, whereinra pagsagsagewhioh shée cboling flond may flow,
fluid may flow, is formed between the radiating .
suris dosmsd bpeverwdhe aagiating syriaesdef shampwer amplifying

pi ezoel ectric, transdycer. 2. The integrated ultrasound
t naragyle s o pe2oslEciig (Fans@esidi ng to cl aim 1,

wherein said power anplifying nodule is installed at
the back side of piezoelectric transducer and it is

| ocat ed) atTiPNASédrAtEd dgltRfsoanaUShérap9Mitdnsaacetrdsaembly
of piezoelectric transducer; the radiating surface of

t haceoréing somdlaimi by wincteire sasd quwperedngplofehy modulbe is
encl osure of the theriz}{g t ransducer assenbly and

acdostillegl wtt the dagckosidce off piarecleditiegiransduenierangy it is

transducer assenbl is.used as the radiati
a1ocated at oppos}/te sﬁie ofa acoustic emltﬂﬁg surface of

piezoelectric transducer; the radiating surface of the power
amplifying module is couplled closely to the enclosure of the
therapy transducer assembly and accordingly the enclosure of the
integrated therapy transducer assembly is used as the radiating

board of the power amplifying module.

3. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein the cross section of said power
amplifying module is circular and is adaptive to the shape of the

therapy transducer enclosure.

4, The integrated ultrasound therapy transducer assembly

according to claim 1, wherein said piezoelectric transducer is flat



board of the power anplifying nodule. 3. The

i ntegrated ul trasound therapy transducer assenbly
according to claim11, wherein the cross section of
said power anplifying nodule is circular and is
adaptive to the shape of the therapy transducer
enpleaoplestrig crysfali nt egrated ul trasound t herapy
transducer assenbly according to claim1, wherein
said piezoelectric transducer is flat 7 LLOYD W SE
pi ezoeISec’fﬁéCHﬁEé?&t@H uﬁ U?ﬁld thesH; %Q%r&’dddc@?%‘%mbly

. therapy ' trans r asse accor di toclaim4

whes &ringd €o Lﬂlhﬁﬁ&pU\Wﬁemn&ﬁeamtltatsbngdfwaﬁes saiitting from
pi ezoel ectric transducer is focused by acoustic |ens.

6. sdidepienbelgeatiedransduasnimtbauseddpy acowstsel lans:
assenbly according to claim1l1, wherein said
pi ezoel ectric transducer is self-focusing

t Ihgfggl r ThiSitebreGd ulispPtind ABEHR, TPattdldi yittmoly
&%xj?il n% ﬂ}]pdlgﬁﬁelle%glaﬁéég%‘%id ﬁioéléctr?@aﬁﬁ%(ﬁf&@yls

rasou erapy ttan e I ntegrated
U' bEEsryensindpicaklddtriksstyseil. assenbly according to

claim1, wherein said piezoelectric transducer is
mul ti -eI enents array ultrasound therapy transducer. 8
7. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein said piezoelectric transducer is

phased array ultrasound therapy transducer.

8. The integrated ultrasound therapy transducer assembly
according to claim 1, wherein said piezoelectric transducer is

multi-elements array ultrasound therapy transducer.

LLOYD WISE



