ULTRASONI C FAT REDUCTI ON AND BODY SHAPI NG MACHI NE Techni cal Field
This invention relates to a fat reduction and body shapi ng machi ne,
and in particular, to an ultrasonic fat reduction and body shaping
machi ne. Background Art Recently, a novel ultrasonic fat reduction
technol ogy energes in the world. A focused ultrasonic wave with a
frequency of about 500 kHz is continuously transmtted to a patient
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The structure of fat cells is destroyed by the physical effects such
as thermal effect, high sound pressure due to the ultrasonic wave, so
as to free the lipid contents included therein. The free lipid, after
a period of Techrdcal Biekbsorbed via the body's own metabolism thereby
to achieve a fat reduction and body shaping effect. However, the

speed of treatnent is restrained because the aforenenti oned hand- hel d
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ultrasonic fat reductl on and body shapi ng machi ne that can be
operated easily and conveniently, saves operator's labor, facilitates
assenbl i ng and di sassenbling of a treatnment head, el evates and
descends a pr&kgrdupdladrmfreely, thus providing a rapid treatnment

speed. The ultrasonic fat reduction and body shapi ng machi ne has an
ultrasonic frequency of 1 Mz to 3 MHz using an ultrasonic em ssion

mode wi th hRghertR! §MRNVEY B850 Maiteliaiod fAnaBgy LAkrded Yr BLErd. A
focused ultrasonic wave with a frequency of about 500 kMz is continuously
transmitted to a patient transcutaneously via a hand-held ultrasonic transducer.
The ultrasonic wave passes through the skin and reaches the underlying
adipose layer. The structure of fat cells is destroyed by the physical effects
such as thermal effect, high sound pressure due to the ultrasonic wave, so as
to free the lipid contents included therein. The free lipid, after a period of time,
is absorbed via the body’s own metabolism, thereby to achieve a fat reduction
and body shaping effect. However, the speed of treatment is restrained
because the aforementioned hand-held ultrasonic transducer is operated with
great complexity and effort, and inconvenient o assemble and disassemble a
treatment head..

Summary of Invention

The objective of this invention is to provide an ultrasonic fat reduction and body
shaping machine that can be operated easily and conveniently, saves
operator’s labor, facilitates assembling and disassembling of a treatment head,
elevates and descends a mechanical arm freely, thus providing a rapid
treatment speed. The ultrasonic fat reduction and body shaping machine has
an ultrasonic frequency of 1 MHz to 3 MHz using an ultrasonic emission mode
with high intensity, narrow pulse width and low duty cycle.



The technical solution of the ultrasonic fat reduction and body
shapi ng machine of this invention is described as bel ow. The

ul trasonic fat reduction and body shapi ng machi ne of this invention
conprises a treatnment head, a wave source carrying apparatus, a
mechani cal arm a treatnent bed-top, a lift cylinder body, a

treat ment bed-base, a touch screen, a button, and control circuits. A
menu for user sel ection operation is prOV|ded on the touch screen.
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The treatnent bed includes a bed-top and a bed-base. The main franme
of the bed-top is welded by netal pipes. Two groups of guide
track-slider mechani snms and di spl acenent driving nmechani sns are

provi ded along a length direction and a width direction of the
treatment bed-top, respectively. Each group of the guide track-slider
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ecause the mec a fca arm is a parallelogram’ connecting rod, and a

mechanical arm bracket that is fixed on the lift cylinder body is parallel to the

ground, it ensures that the treatment head is vertical to the ground.

The treatment bed includes a bed-top and a bed-base, The main frame of the
bed-top is welded by metal pipes. Two groups of guide track-slider
mechanisms and displacement driving mechanisms are provided along a
length direction and a width direction of the treatment bed-top, respectively.
Each group of the guide frack-slider mechanisms has two guide tracks parallel
to each other, and the two groups of the guide track-slider mechanisms are
superposed orthogonally in direction. The freatment bed-base is a supporting
structure that is welded by metal pipes for supporting the treatment bed. The
control circuits for controlling the ultrasonic fat reduction and body shaping
machine of this invention are installed between the treatment bed-top and



a signal conversion nodule which includes a chip MAX913 and its
peri pheral circuit, and which can convert the high-frequency sine
wave signal to a high-frequency digital signal; a posterior stage
interference reduction nodule which includes a chip 74HC04 and its
peripheral circuit, and which can reduce the posterior stage

| nter for engggalcbherfol LawEng. sl anale BX-HSIAY, IBNCTE! A EATES! Akl "

nmeans: the requéenty nal
hi gh- f r equéispjacentgmal giving armtham#m sa Heg e tm:trhemﬂ betrthy eznhinobe

i ncl udes a h|p N7 4 ripher.al. cjrcuit,. an ich can

convert th«-f\i %Eﬁgh @re ti% a'l%s%h%na ‘3% d&%ﬁ%ﬁ?@gﬂﬁ%}@g}'d%{?tal
si gnal havm@eth@el;&é]‘m diamlacwemtejrwmgmecﬁfﬁ%rﬁii@aaleiec‘msaneion t he PWM
signal, the posterior stage interference of which is reduced by using
the inverting function of the posterior stage interference reduction

rrﬁdul eOI ihs T}hanlﬁtéﬁddérﬂbmﬁ ineluslegaal elé@tﬁtrnﬁblitoﬁmdideda 184, a$odkm90m@tan@:
the wdth o rro t eyto ust the cl e
of the hi gﬁnfirae gIce] gm §a°i‘®?nﬂ?f" I%@Q rog Sin 'Sﬁ%f?aorlc tr'iﬁ\t'fllee“"’ i ch
:j nfl udesda h @Jrfé‘ébt h%ﬁo@tﬂd?sg S‘k@ﬂbblﬂh@h@éa}r@ Hila‘“sua tcgn?alohd@@ rfmhéeftéed
elay an ou re nal s an € pPOosS erior
st age |nte|r‘?(§9%:§‘f°c%°‘§‘1et‘w% herein f ﬁ@ébg%}akq{@ Gekedrls 6@'@%&@&”‘3”9
interfer en@@tﬂee@@ghu mhém,féulr@d Ta\hUQﬁe 1&:&.@%%@9?%&@% together and
gnhals which differ_fromeach other by halt a cycle;

hi gh-frequen
a signal ﬁ%{ﬂv apnwt%wh@aﬁhpmn Tee lfedinger hpgy rﬁzfmeé@ Ogﬁaesff@@ to
peri pher al trs‘é loekihg mad iMBiIsdki ﬁﬁgﬁaﬁ@fxéﬁw?com@ i0%he Q0ppdieng

a
foll owi ng signals so as to produce four si

hi gh-fr equéﬁegﬂug@ ghiedreaiment bed-pase by @ﬁﬁ&ﬂ&ccpf the ﬁé@c} ng:l #yl thedoglag e,

(2) a si gn%eé‘néomhe%bhhé(ﬁc&% b’?é’ék‘é?@s f&@&#g(@&nﬁeﬁ%dpﬁé”{r% HRg8lar
outputted by the si contro I gital

si gnal s ha@Pﬁ@etheng%ﬁ‘%bWiC@WF‘e f%dq W@ iﬂ\whadﬁzfﬁmdyrfse a%gﬂncge%wéw
anpl i ficati .ﬁmo@%otﬂh@ﬂﬁmﬁa%dmﬂéﬁrﬁmaw@'L@raqdngéwﬁi%v@n@%er;b@@@ém

and its peripheral circui't, and which can Ies the tour signals
and out put tfeheleginsimetPed four signals to an uI trasonic transmitting
appar at us.

The conirol circuits include a control circuit for the treatment head, a control
circuit for the bed side of the treatment bed and a control circuif for the fouch
sScreern.

The control circuit for the treatment head includes the following modules:

a signal generation module which includes a chip AD9834 and its peripheral
circuit, and which can produce a high-frequency sine wave signal by inputfing
data at a control terminal of the signal generation module;

a signal conversion module which includes a chip MAX913 and its peripheral
circuit, and which can convert the high-frequency sine wave signal to a
high-frequency digital signal;

a posterior stage interference reduction module which includes a chip 74HC04
and its peripheral circuit, and which can reduce the posterior stage
interference of the following signals by using inversion cancellation means: the
high-frequency digital signal, a PWM signal and high-frequency signals 1Q
and 104,



The ultrasonic fat reduction and body shapi ng machine of this
invention has the follow ng benefits: Due to the introduction of the
wave source carrying apparatus, the treatnment head of the ultrasonic
fat reduction and body shapi ng machi ne of the invention can be
adapted to different body sites of a patient, so that an operator can

DA o ea TR B AHBRIEYn A J&Sé'aapgﬁ%a% 78 A0frdaaanaar! e

the treat ment convenr en nventt on  can
descended f ety @m rghich e cah ecomvect rtbe ohlgbffrauuwcyredlgam §ignaTh® a

treat nent bf‘ﬁﬁh?rfe 9{’!3@&5’15&&'1& Hefh gr ﬁ%%é’ l'&gﬁﬁ%ﬁ:? ¥ d e??ﬂ%l@lgsigna],

machi ne of thne |n can“nove a on ion an
wi dt h di recwherlelrofhet Fé&/Mb eignsi, diwe pnstepenstegeInyceéeldzncesxﬁmtmn/slmducamﬂ

th b d. .The contr.o ircuits, for
Lhe trear ok UREEERE hDuhd REAERT ot BRSPostdii S0R RlerClsts bR,
machi ne canmbdelegisiepbties mta is;gmi oot nngdthle@mmmycamroﬂ ﬂwelwtdtm af
VHz, d b I t ssue a
huran” body PR TLAUERE 2B heely Bt Hinel) AF blneBRe Sopfacy
ul trasonic M@vaasha/mrrtm(a#frequency of 1 to 3 Miz obvi ously has rrucﬂ
d fet b ed . th ctl_ntre nment. Te
BT TR ST R T
reduction agili WRRY @heddlag aRBOUHE tha MidH-Pegehc shdigt ensnd YQ#, the

ul t rasound. Qi/slia nwhil e, the_ultrasani c en ssion no has a narrow

pul se wi dt PO PBAE diTiSTer§ase Of THBICRI ih redined BVeE@upesfﬁfleaﬁw by

t he hi gh- Inh@a@téﬁteuIréd@ﬁ@mﬁoéwbeﬂﬁb@e% hdaodesiblrlalb Vie ﬁjﬂfe%{%n&f‘
the fat cell structure, m Ssi nm)evmthanarrowpulsevvl

and a | ow FRERRIRYOIE q‘@%ﬁfﬁ%@ e@ﬁ@ ofhey ydalfehpieit ure el evati on caused
by the ult rasgHad.sRSItENon fPBBRCKRICK "'r%:ll‘}t?e“éé Hﬁl?) ?Q!HG‘@ Qﬁé Y %@ﬁ?!‘?‘ergpe

to the ultrasound energy. Therefore I's use
reduci ng t HCEitgnbwhishicandnake ﬁﬁr%fb‘pnﬁpﬁf@é‘oéfoﬂ tbeé@th S'Qﬁéls S0 as

treatment. g produce four signals: (1) two high-frequency signals which differ from each
other by half a cycle, (2) a signal from positive power source, and (3) the PWM
signals outputied by the sighal control module and the high-frequency digital
signals having the same duty cycle as the PWM signals; and
a signal amplification and fransmission module, which includes a chip
tXDD414 and its peripheral circuit, and which can amplifies the four signals
and output the amplified four signals to an ultrasonic transmitting apparatus.

The ulirasonic fat reduction and body shaping machine of this invention has
the following benefits:

Due to the introduction of the wave source carrying apparatus, the treatment
head of the ulfrasonic fat reduction and body shaping machine of the invention
can be adapted to different body sites of a patient, so that an operator can
operate the machine conveniently and easily, assemble and disassemble the
treatment head conveniently.

Due to the existence of the lift mechanism and lift cylinder body, the
mechanical arm of the ultrasonic fat reduction and body shaping machine of



Brief Description of the Drawings Fig.1l is a schematic view show ng
the external structure of the ultrasonic fat reduction and body
shapi ng machine of this invention as a whole machine; Fig.2 is a
schematic view showing the internal structure of the ultrasonic fat
reducti on and body shapi ng nachine of this invention as a whole
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invention; Fig.5is a schenmatic view show ng the structure after the
treatment head and the wave source carrying apparatus of the
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are connected to each ot her;
the invention can move along the length direction and width direction of the
bed side independently and respectively, and thereby can increase the

treatment speed.

The control circuits for the freatment head of the ultrasonic fat reduction and
bady shaping machine can increase the ultrasound working frequency up to 1
to 3 MHz, producing obviously less influence on the deep tissues of a human
body than that of a 500 kHz ultrasound. In other words, the ulirasonic wave
having a frequency of 1 to 3 MHz obviously has much improved safety when
being used for the fat reduction treatment.

The control circuits for the treatment head of the ultrasonic fat reduction and
body shaping machine can produce high intensity ultrasound. Meanwhile, the
ultrasonic emission mode has a narrow pulse width and a low duty cycle. The
high sound pressure produced by the high-intensity ultrasound strengthens the
destructive effect on the fat cell structure. The emission mode with a narrow
pulse width and a low duty cycle reduces the tissue temperature elevation
caused by the ultrasound energy, enhances the destruction selectiveness due
o the ultrasound energy. Therefore, it is useful and helpful for reducing the
side effects and improving the efficiency of the treatment.

Brief Description of the Drawings

Fig.1 is a schematic view showing the external structure of the ultrascnic fat
reduction and body shaping machine of this invention as a whole machine;

Fig.2 is a schematic view showing the internal structure of the ulirasonic fat
reduction and body shaping machine of this invention as a whole machine;

Fig.3 is a schematic view showing the external structure of the freatment head



Fig.6 is a schematic view show ng the structure after the treatnent
head of the ultrasonic fat reduction and body shapi ng machine is
clanped in the wave source carrying apparatus as a whole and then
connected to the nechanical arm Fig.7 is a schematic view show ng
the relative position of each unit of the nmechanical arm of the

ul'trasonic dfthe LREHEShIcTA: RAHCRIINNS DB} Kb MaRRinlortik %ﬂeﬂﬁ@ﬁ‘t i on;

Fig.8 is a schematic view show ng the internal structure of
treatment bed of the ultrasonic fat reduction and body shapi ng
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structure when the lift cylinder body is
Fig.6 is a schematic view showing the structure after the treatment head of the
ultrasonic fat reduction and body shaping machine is clamped in the wave
source carrying apparatus as a whole and then connected to the mechanical
arm;

Fig.7 is a schematic view showing the relative position of each unit of the
mechanical arm of the ultrasonic fat reduction and body shaping machine of
this invention;

Fig.8 is a schematic view showing the internal structure of the treatment bed of
the ultrasonic fat reduction and body shaping machine of this invention;

Fig.9 is a schematic view showing the structure of the guide track track-slider
mechanism of the ultrasonic fat reduction and body shaping machine of this
invention;

Fig.10 is a schematic view showing the external structure of the lift cylinder
body of the ultrasonic fat reduction and body shaping machine of this
invention;

Fig.11 is a sectional view showing a part of the lift cylinder body of the
ultrasonic fat reduction and body shaping machine of this invention;

Fig.12 is a schematic view showing the structure when the lift cylinder body is
fixedly connected to the support structure of the treatment bed-base according
to the ultrasonic fat reduction and body shaping machine of this invention: and



fixedly connected to the support structure of the treatnent bed-base

according to the ultrasonic fat reduction and body shapi ng nmachi ne
this invention; and Fig.13 is a schematic view show ng the control
circuit for the treatment head of the ultrasonic fat reduction and
body shapi ng machine of this invention. Reference signs in the

drawi ngs 1 treatnment head; 2 nechanical arm 3 treatnent bed-top; 4

lift cylinder body; 5 treatnent bed-base; 6 touch screen; 7 button;
control ci /gl 8is 8 sbiaerdatic fiew shbevirty tbatowatrol d‘lle:ad‘forliﬁear@atynmt'hehﬂi of
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14 focusing ceramc plate; 15 wave source carrying apparatus; 16 hold

parts; nting seat or the treatnment head; 18 air spring; 19
paral | el og%@&ﬁ%é@tﬂ?ﬁ@ NEHEWINES | ocki ng menber: 21 rotary shaft:
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treatment head; 10 adapter; 11 self-focusing spherical ultrasonic transducer;
12 ultrasonic transmission medium container; 13 circulating water cooling
system; 14 focusing ceramic plate; 15 wave source carrying apparatus; 16
hold parts; 17 mounting seat for the treatment head; 18 air spring; 19
parallelogram connecting rods; 20 locking member; 21 rotary shaft; 22 guide
track; 23 slider; 24 electric motor; 25 feed rod; 26 locking means; 27

mechanical arm bracket; and 28 lift rod.
Preferred Embodiments

Referring to Fig.1, an ultrasonic fat reduction and body shaping machine of this
invention comprises a treatment head 1, a mechanical arm 2, a treatment
bed-top 3, a lift cylinder body 4, a freatment bed-base 5, a touch screen 6, a
button 7, a control circuit 8 and a wave source carrying apparatus 15. A menu
for user selection operation is provided on the touch screen 8. The bution 7 is
a switch for confrolling up-and-down motion of the lift cylinder body 4. The
treatment head 1 is clamped in the wave source carrying apparatus 15 so as to
be fixedly connected to the mechanical arm 2 as a whole. The mechanical arm
2 is fixedly connected fo the lift cylinder body 4 which is fastened on the
treatment bed-base 5.

Referring to Figs. 3 and 4, the main part of the treaiment head 1 is configured
as a self-focusing spherical ultrasonic transducer 11. The ultrasonic energy
converges to a focus via the focusing ceramic plate 14. The internal structure
of the freatment head 1 further includes an ulirasonic transmission medium
container 12 and a circulating water cooling system 13. The exiernal structure
of the main part of the treatment head 1 includes a handle 9 for the freatment
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Referring to Fig.1l, an ultrasonic fat reduction and body shaping
machi ne of this invention conprises a treatnent head 1, a nechanica
arm2, a treatnent bed-top 3, a lift cylinder body 4, a treatnent
bed-base 5, a touch screen 6, a button 7, a control circuit 8 and a
wave source carrying apparatus 15. A nenu for user selection

operation ifgeff ankded Rmptdie16.04RE REAETD Gor TRe tRidbrhemt Keb@ rﬁawet ch
for controlling up-and-down notion of the rift cylinder

t r eat ment -helf r enaghgtedmerniakie, wa\as e @@dcwciqnaqr@aawéf@ﬁmgnns
so as to bemBUé%HHlén%%&ﬁj?ﬁ@ﬁ‘eéﬁéﬁ% Cé’f@lﬁé ﬁ@bgrﬁé r% a8, a whole. The
f1xe o the |

mechanical arm?2 is y connected t nder body 4
which is fastened on the treat nent bed-base 5. Referrlng to Figs. 3

and 4, the @B “ - % é?ﬁdtsr%ﬂs R ddad id af_?r&gé[ggﬂhtp%ma Rurce

sel f - focu3|ng sp rasoni ¢ transducer rasonic
energy convesryéy appadatusddsand theytas 4 wboleistiyictuze arg fixgslhacenribgiedihea

ul't rasoni o TOANEREE {1 Ul ERRERH: nBRRP e MR it BN g vt e

cooling system 13. The external structure of the main part of the

adapt or 10, GRELRGHE 9 PRE Trdbdaie Rl SR 250 3P

machi ne- nounbaiiirg, sead 1d3Sot theblecatsedt heakﬁ:rpaaitﬁmgram toraaictivg todwty sand

i ger 5 andoRg AT neE oo Rk 41k L PRp B PR e vive TeLPEs 16

carryi ngdamhahlﬁrol:l&hmdatéﬁ%ﬁa’ﬂgj mhal\bbé&rs@da@f ﬁﬁ@gﬁu}?ﬂﬁ%é@@ﬂ V7 of
connected tp a, nounting seat of .the treatnment head .o

nechani cal tg?ﬂrﬁat%te?’??ﬁ g RN 6237 amPVable CRBRFRIRT c%\er%’m—%e
i ncl udes hahduimtiig seat 67 féhge mnﬁem@@ag alcbnfw@etot he thé arichBRtahead,

paral | el ogram connecting rods 19, -a | ockin rotary shaft
D o a2 AnS e Sk M e BreSehis T sids 4T 50S siasend see
Ihocgt ed one1t7aior l@i@@tneath@nt (h%gfi @fmmbmmmato ttia@ ;jafraite'l‘tfgréﬁatecﬁiriﬂiéﬂﬂingt
eaa respectli,ve va C ereto nounti ng sea
17 for the PHek éaﬁa{?%@ggeﬁ%d%ogaﬂn@b %@fcwﬁrée%% Fea e AEVE 9058 n
the wave sqsarr@mgcaﬁﬂaramug mm‘ﬂéﬁeta@%grgn@s &f grafdlo ﬂaﬂq BBWHYdtAG ré@at

17 for the treatnent head is ed%y connected to t tIparallelo ram
herev

connecti ng Fod"ie &R C‘Pﬂ'ée‘%f?%é‘?geé i3ra fAPeFPIdal qanpeaio) €as REMto

the wave saHECBaeBébYine eoHIRCARY Srols. 1@ hgr @o@ﬁ&tédf\ﬂatgbﬁépﬁn@fto the
par al | el ogram connecting rods 19, which are connected together via a

trapezoi dal"RRSRALE GP"’”@{%" yeoths Bxtaryhehatacd PaF Jiedi %@?ﬂ?@@q Aptheds

19 is conneghgbert iR ABANHR $48 17 RPEFLrEMM&RHagE! %e\b'tl?ertd?@up of
rotary shaft 21, and fixedly connected at the other end t

mount i ng sdBf PEFRIRCTEMecaEsERG ARdh G dS fmﬁ@ly&qﬁ@eo@ﬂo@hﬁnﬁ erﬂqhéo the
paral | el ogrtfd(?&emee&m&wrogm ar%\»aayfdah%@bﬁéd%ﬁnﬂ@%&?é# s tQ%etr@H%géP

the trapezo connector, and novably connected at the other e
a triangul HONEBAIRE Meotheyiokarny Hbafio? b iies pamilelogranTisenpeetingl eds giSagan

connect i ng xﬁ%‘iéfré@lg%uﬁ @eafto?arprsﬁgﬁﬁ'la{?ﬁé'ﬁe érew%ﬁ@gﬁngeafst O of [T €

are two air spring e air springs nnected at one
end to the aif apngs d§dlis connediedrat\ing ek to m@fcr;apemﬁal ainnegted via the

connect ed. o SnakAr Rkt bieha hachaoe e R 18%aa0h: Harfshzo

connected to mount i n e tfeat nen his air
spring 18 |ambfomdda,c¢@mwtect’dmdhb@hmurpmgt$am?\fmldha trmitrabn’u\memi Thiseair

ot her of t S on on n he l.qcki.ng

menber 20 abinprERehMRREd Be R BReS T Lip BRI ThE bt of e

connect ed atpringe @& isecormedtcdoatt tvee Entlamgutrar lockingeatmbey 28 arméfix&dly’alr y

shaft 21. Rotating.the hold rts 16 respectivel a e

rehan; oal GrRPaEb e HRpSBREprbRabh B conhgoted B b St end6 the
friangular connector via the rotary shaft 21. Rotating the hold parts 16
respectively can rotate the mechanical arm 2 about the rotary shaft 21. The



hold parts 16 drive the | ocking nmenber 20 to press a braking
mechani smof the air spring 18, releasing the air spring fromits

| ocking state to nove freely. Such conbi ned novenents nakes the
mechani cal arm 2 reach the position desired for the treatnent.

Mor eover, by releasing the hold parts 16, the air spring 18 can be

tightly lo i n at
17 for the% %%% ?fdhea |IéCIJﬂnsi'§ %ng)re'r? E\%S%goé}ﬁé'wh%%e% %&ﬁ%
Because t haim®cingriSc edleaaimy thei a&r sprivgriedrh &‘s g taprie atdvedrastd SLith
and a nmechani.cal arm hr et 29 t is fixed,on the lift cylinder
body 4o papiiee TR et WY fecibEN My A dee ekt R a
1is verti g&lcslire@ fe}:}mg}egﬂrmtr‘rmnt Retbegovien gyt CB%&&&W {18 aotdi ﬁartsi he, ti}e air
treatnment bed i u 3 an - The in fr,

of “the- bea-opS 38 Ee ftiptnBt & 5o SePRRkI R stsidlr TR rihe iR e
22-slider %éaﬂﬁo’h@lﬁltﬁﬁﬁtr@mdledt $phaciengdid fhri fabReIME R NicaiBer! fead.
provi ded al ong a | engt and a dth direction of

h rectio e
Dot oo e i e B CH B paral B PgTericoRn g By a6 1 i de
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a supporting structure that is welded by netal pipes for supporting
the treatnent bed. The control circuits 8 for controllin cgtthe

ul trasoni ¢ Referripgdactiensaans Bodie dieabner hed ichdsst atbrdstopny emdi an
are instal ld. H&bv@eifhet Hﬁlﬁ frﬁﬁ‘ibr@‘p[he %@459@3 2 \ﬁé]ge@l mﬁ' Re@r BRR8. Pwo The

gui de track 22-slid nmechani sm can driven by the disp I acenent
driving nedFRiss A g@ﬂdc%éﬁacis - %ird@étaﬁemeq«s@atsmﬁo asdc@ﬁplﬁﬁ%eaﬂ gryng he

length dir %édr%ﬂis%@arbf}ﬁ'o%% lé‘llcﬁ'ig!' £ ?}Pdﬁé{ﬁ%ﬂ%ﬁﬁé‘wc}{h %ﬂgctlon of the

respectlvely The IS ['acenent drivin nmechani smis an [ ectric
not or. Ref &eflrtpg 3 of megtrequerttﬂr@dt |r¢spe@w$md5@cfb@awmof ﬂi@ Yldide tepek

el ectric cal
arm brac kg?t Zgé%{dgq'%%%?é&ﬁﬂls‘-%dhgé ﬁfd?:ﬁs E% g&ﬂ%tE %ﬁg?ﬂf%ﬁﬁ*‘%ﬁﬁ%é
surface smd¥®h@edrs ofhivel @uwﬁnga@@a'ﬁss@@rr?a?s mechantsny ar@selpﬁmossge
feed rod 2%#8:88a159R K flefod "BEHBLGnentMRd a@'@alzéﬁgagmp Kfcur |7ng

|saplatformparallel to the ground. The feed rod

means 26 artieatsisoneldedq bwagetah@rpe&nf@r BUReNg doaneetreanibeh Baacnoraimier
The lTift cylhnges f&%&ﬁtrﬁlhh? rﬁé ﬁﬁ%‘séﬁmﬁ? S&é’c@teﬂ}& Qr?da) Q{éyﬁ EE
| Xe ecte

in a | ocking manner erring to
the supporfithip mVﬁUﬂQMraéeomStaH@dtb@WEﬂﬁ ebgatyens 158 Dnéaﬁéddhet he

feed rod 2% .angdLhe Jﬂ?&'@bﬁ% GE@P%Zé@der 8 rﬂ@ﬂﬂﬁ‘fgn?%anaﬁé“dmﬁrgﬁ tth%7

is fixedly connected to~t trrangul ar connector of the nec
arm 2. Ref @ﬁtanlmm@tﬁirmrmlmephamlam shéhatithe trgatfmadbbectbm 34cdrs move

provi ded wigjd thbngpﬂ‘g iBh Bk S 1ld Vg‘gfl RRAsA ﬁ‘ﬂngn&é}ﬁl and

mechani cal brac e li can

up- and- domemt:@m@mThﬁdra@acmenmz\e@mphamamt@Enzﬁectﬁzemtcm ng to
Fig.13, the control circuits 8 include a control circuit for the
treatnment head, a control circuit for the bed side of the treatnent
bed and a Rwmietriog toiffigui®, therlift b@indenbbdg drieelnides an electric motor 24, a

feed rod 25, a locking means 26 and a mechanical arm bracket 27. The feed
rod 25 is a rod-shaped structure with high surface smoothness. The locking
means 26 has a central hole for the feed rod 25 to be socketed thereinto. The
mechanical arm bracket 27 is a platform parallel to the ground. The feed rod 25
and ihe locking means 26 are socketed together and fixedly connected with
each other. The lift cylinder bady 4 is fixedly connected to the locking means
26 in a locking manner, and, referring to Fig. 12, fixedly connected to the
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The control circuit for the treatnment head includes the foll ow ng
nodul es: a signal generation nodule which includes a chip AD9834 and
its peripheral circuit, and which can produce a hi gh-frequency sine
wave signal by inputting data at a control termi nal of the signa
generation nodul e; a signal conversion nodul e which includes a chip

MAX913 and ddppoRtfg ﬁh@mb ommweétm@ﬂ%eatua‘s@ Z B ncéamwftthé hé%d rod 25
hi gh-freque rg%g}sﬁl ne wave nal. to a high-freguenc gital si a

posteri or ?nloeringr Sr%@ugpieoﬁ"erﬁii'émcél \ﬁrﬁmc%rﬁicrlf@f- wfeds d WFYp

74HQ04 and ddrmepRMd W@xéaﬂnaﬁgmtﬁﬂbénne%'f& W‘t’h@f}nééﬁhﬂ‘ Qdues 2 hReRARIEII OF
stage interference of the | owi ng signals by using |nversion

cancel | at i Ji9ndariside e Hﬁd’blmc?@é’cﬁﬂﬁ’!cfv lﬁlFﬁ@Y'%d giignallift mdpR@vdighig

and high-fr ich
"ol Udas o TRARrELAR0 the ReBhehidl s bRey, St R b 4

convert t heCail iGake Leqnerdgvimgreaient digrai by Beelectgn nateitfency di git al
signal having the sane duty cycle as the PWM signal, wherein the PW
signal, the posterior stage interference of which i s reduced by using
t he invertimgfefringcto dig.48, the OpO'S’OleCii’witSsBaigemtlﬁt@rmtrehwcwiédmctﬁeon

nodul e, is t S s d

the width O*é‘éﬁ\h\%ﬁwﬁge%@wé’ Chﬁtg ! dn%ﬂﬁémcﬂ{ér e%C§ S{a% %&ﬁgi{%@ﬁgﬁ@b%y cyc

of the hi gmdrrtle:d]ulmmlyfosﬂ'@rtaum dG@eand 1Q#; a signal del ay nodul e whi ch
i ncludes a chip DS1013 and its peripheral circuit, and which can

del ay and out put the high-frequency signals 10 and 1Q#, the
The control circuit for the treatment head includes the following modules:

a signal generation module which includes a chip AD9834 and its peripheral
circuit, and which can produce a high-frequency sine wave signal by inputting
data at a control terminal of the signal generation module;

a signal conversion module which includes a chip MAX913 and its peripheral
circuit, and which can convert the high-frequency sine wave signal to a
high-frequency digital signal;

a posterior stage interference reduction module which includes a chip 74HC04
and its peripheral circuit, and which can reduce the posterior stage
interference of the following signals by using inversion cancellation means: the
high-frequency digital signal, a PWM signal and high-frequency signals 1Q
and 1Q#,

a signal control module which includes a chip SN74HC74 and its peripheral
circuit, and which can convert the high-frequency digital signal to a
high-frequency digital signal having the same duty cycle as the PWM signal,
wherein the PWM signal, the posterior stage interference of which is reduced
by using the inverting function of the posterior stage interference reduction
module, is inputted into the signal control module so as to control the width of
two narrow pulses, and thereby to adjust the duty cycle of the high-frequency
signals 1Q and 1Q#;

a signal delay module which includes a chip DS1013 and its peripheral circuit,
and which can deiay and output the high-frequency signals 1Q and 1Q#, the
posterior stage interference of which is reduced by the posterior stage



posterior stage interference of which is reduced by the posterior
stage interference reduction nodule twice, so as to obtain two

hi gh-frequency signals which differ fromeach other by half a cycle;
a signal conmputation nodule which includes a chip 74HCO08 and its
peripheral circuit, and which can make an "AND' operati on on the

fol | ow ng ?ﬁtgﬁgll&]céoreﬂﬁv\ﬁ] Eﬁ%}qﬁe{mﬂ( Ul os'agnﬁd lrjf)tvb\fo"\ﬁacl;lh—frequenc

hi gh-frequency 'signal fom eac a' cyc
(2) a si gn@igﬂaia)whnpbsilffar\ﬂ@npea@'roﬁ;eubxséah‘amdcl(aS) t he PV\M si gnal s

d J i I
output e Do o BRcRIRLRk oRILLEL RS AR AR AR
anplificat |wnL;]larad1dtw¥ad$ oIS siake am‘@gfhl[@' opsnaiidn Tm?‘lajfdétswmgcsﬁgrglésml nallg
d i
o out pot 4 RS Pl dahdis, (7 B B3R Ridr A Rnlet Sl ot w898
an?L ?ts uls ] \c/)‘gﬂrf]?mytm wd:ytdea,@)‘ﬂa eigﬁaltfrcrraqbuemv@ poaedshady, sihth(3) e mmml ne
0

i fon.s.u opera s .can, be sel ecte ccordi ng .
The menu ofHIS DUt BV sad B e TalaRE 51 FR i Fety et
cont rol | ed signarsikingthandmtoumy ThvierRthe PVaM digndisttdren 7.
a signal amplification and transmission module, which includes a chip
IXDD414 and its peripheral circuit, and which can amplifies the four signals

and output the amplified four signals to an ultrasonic transmitting apparatus.

When the ultrasonic fat reduction and body shaping machine of this invention
is used, operations can be selected according to the menu on the touch screen
6, and the lift cylinder body can be confrolled to make up-and-down movement
via the button 7.



Cl ai nms 1. An ultrasonic fat reduction and body shapi ng nmachi ne,
characterized in that, the ultrasonic fat reduction and body
shapi ng machi ne conprises a treatnent head, a wave source carrying
apparatus, a nmechanical arm a treatnent bed-top, a lift cylinder
body, a treatnment bed-base, a touch screen, a button and control
circuits; a nmenu for user selection operation is provided on the
touch screep; .the button is a swtch for controlling up-and-down
moverent of ClaH@S| | f { cylinder body; the treatment head is clanped in
t he wave source carrying apparatus and they both as a whole part are
fixedly connected to the nmechanical arm the nechanical armis
fixedly conneci etin tiliraspgicifaf fedegiiorard bedyshaming mackineasharasigrised ire
treat ment bgd: base. 2. The ultrasonic fat reduction and body
shapi ng nmachine according to claim1, characterized in that, t he
mai n part of tHe ui@sonenfatheduclian eodf bgly edhaginga mashine comprines a

spheri cal i ran e | uc, f.
CFeatmont Moz ParyRac P apYESourk eI ABpardlls 3 e Bhicel Srome
cont ai ner drehtenent bediar, isrift apdinder atyl & higabysttdmd-lzawt, a touthhscreen, a
external st . ain n Lncl udes. a
handl e for W@%ﬁ@a@%@%‘g@{& ’ g%éé%?%d}aspf S%I{égﬁénngp%aﬂ%gs B'I'o'(t% Fdégocm

fat reductitos tanh duvegn;dhapution isex biviteh fre coniolingg tp-avidadowrlmovement

characteri Z{%dth'er}iftt Qﬁﬁ\der body; the treatment head is clamped in the wave source
carrying apparatus and they both as a whole part are fixedly connected fo the
mechanical arm; the mechanical arm is fixedly connected to the lift cylinder

body which is fastened on the treatment bed-base.

2. The ultrasonic fat reduction and body shaping machine according to
claim 1, characterized in that,

the main part of the treatment head is configured as a self-focusing
spherical ultrasonic transducer, the internal structure of the treatment head
further includes an ultrasonic transmission medium container and a circulating
water cooling system; and

the external structure of the main part of the treatment head includes a
handle for the treatment head and an adapter.

3. The ultrasonic fat reduction and body shaping machine according to
claim 1, characterized in that,

the mechanical arm includes hold parts a mounting seat for the treatment
head, parallelogram connecting rods, a locking member, a rotary shaft, and air
springs; the hold parts, each in a rod shape, are located one at each side of the
mounting seat for the treatment head respectively and movably connected
thereto; the mounting seat for the treatment head is a connecior for the
mechanical arm and the wave source carrying apparatus; one side of the
mounting seat for the treatment head is fixedly connected to the parallelogram
connecting rods and the other side of which is fixedly connected to the wave
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t he nechanical armincludes hold parts a nounting seat for the
treatment head, parallel ogram connecting rods, a | ocking nenber, a
rotary shaft, and air springs; the hold parts, each in a rod shape,
are |located one at each side of the nounting seat for the treatnent
head respectively and novably connected thereto; the nounting seat
for the tr n j 0 ' he
wave sour coobaer D Gapi B EeMEE SR i@ orh U SR A e T Aetnd 1
t reat nent hedgithas afd &wdieyteddnge@ﬁediataﬁra;ﬁaom abhredobdor anse gm\memftthemg
o0 AN o MerdliEad] A Rlaflicl e bhiEALY SOIRCERado! Aol 20

source carrying par efe are two groups o para

connect i ng coodsctoheia theeotaomahaft eghd tgmtlheonvecied at ﬂmoeﬁ‘rer @abl to the

t f I ti ds i
conneot od A0 HHO SR P ac PRt Sead PR ARBERENY By i BalDeigprpm
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for the treatment
connecti ng SHGOMEORd e Stk et da BEnget SRR (el Hiap e tny
connect or, saafl thepaetierdrah cbh@e@m@ebd@ﬁ@h fate fterelwélgimme REdrly 6Baft;

connect or a the rot ary shaft aral | el opgram connect ods can
otate {1 eligodo O enSrrORa edHiane BHeRERES BreoTt 6 a4 AraTge.hene

of the air yspekdigsl dohnesonoRitag r@tb feRfd cBnhé@ed bapRZ&thevénd with
connector via the rotary shaft connected at the other end with

the | ocki ng"$epBE9 Angm ?rxéaﬂyf”@@ﬁh@eﬂaac ed Pnhenpiputing seaitor dhet he
treat nent headhedttHeadattis 8RsbRBy ii$cyras @dhbmdid]saﬂ%@bﬁ @#{e&aﬂ er‘ea a

netal wire; the other air spring is connected at one end

| ocki ng medbRRthERIF SRE {5 conprsted @t Cher trd withpldeopaking dﬂﬁ*ﬁé@'ﬁ aﬂd
and connecvﬁsd:%ohﬁ@ct@@ hﬁﬂqeetmi)ek@[dbh@addécw?%ﬂ@éorﬁ@emt%e ¥irRrthe

rotary shaft, The ultrasonic reducti on and body shapi ng
machi ne acd@i tﬁ@“@'df%?%ﬁﬂﬂc?rv@nﬂﬂﬁdﬁaé}’ ﬁE@B in that, t he
treatment bed includes a bed-top and a bed- base; the mai n frame of
the bed side is welded by netal pipes; two groups of guide )
track-slider ﬁecTH@nPlgﬁﬁO@ﬁdaHf%P%éﬁﬁﬁtbQﬂy shaw%rwgmes%c%@@g to

provi ded al-gHg 1ach§%§é},zgur,@g{a&on and a width direction of the
t r eat ment bed-top, respectively; each % oup of the guide track-slider

mechani sns hadh ?\Rﬁ?ab'ﬁ‘?@é)qdrlﬂéllk‘geﬁﬁr%ﬁq p g1 aded-asgethe maln frametalo
groups of fhe Iﬁﬁ' dele! fsaGkdRd! Q@rmgﬁ? hamdss r@voagﬁ')u%%p&r @Qﬁl%dtrack-sllder

orthogonally in direction; the treatnent ase is a supporting
structure WREUNEAISHP REE Mlispipprsent HEVibanmeshamsmsuaie PEvideshelosol fng

the ul trasqgiin EbofiGlbRd 10N 4rboibh SN NEaFRERiLLE b3 ré@beﬂ.de%ﬂ

bet ween the bed-top and t bed- base; di spl acenent drivin

mechani sm |e§calr@4pe@ﬁthmumtmc&ﬁh§9r a@@h@wﬁmrhaﬂw@ qm@mﬁm:@@araliel
5. The ult rasap Gt 3ﬁ&%%wa@r@ur& E‘Pﬂ% @mg@'m g I?%Ogﬁr‘ﬁ%g'é‘r

claim1, characterize Inclu es
an el ect ri 6UReipeRed grthegenallydn directioi the trﬁ@angnhh@u—-bam@wamwaomagm

bracket; the, tRedwEREA I Rela? fipt AR Eoiitb M Sor controliing the ultrasonic

fat reduction and body shaping machine is installed between the bed-top and
the bed-base; the displacement driving mechanism is an electric motor
displacement driving mechanism.

5. The ulirasonic fat reduction and body shaping machine according to
claim 1, characterized in that,

the lift cylinder body includes an electric motor, a feed rod, a locking
means and a mechanical arm bracket; the feed rod is a rod-shaped structure



wi th high surface snoot hness; the | ocking neans has a central hole
for the feed rod to be socketed thereinto; the nechanical arm bracket
Is a platformparallel to the ground; the feed rod and the | ocking
nmeans are socketed together and fixedly connected with each other;
the Iift cylinder body is fixedly connected to the | ocking neans in a
| ocki ng manwih l”dag‘rdstn'rfa@dbmootmuees*tmd !bokrh@mmpms er@nﬁ’er tl@ﬁeLfbe teef

h t t b b d,and th
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i 1, n that, t contr i at nmen
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can produce a h| h freque si ne wave sig I nput ti data at a
control teri e Bf’“ntg “éq"‘d%aﬂf tﬁ%ﬁ‘@lagﬂ?‘&tnb@?g%ﬁ%by means qg@ rod

conversion mmeaomhg: bhdang! |HQE%§ tﬁe ﬁ\*ﬂ'c ifdeKBddy &nsholided mﬁﬂh'epmafo@

circuit, and which can convert the fp11 frequency sine wave signal to
a high- frequency digital si gnal a posterior stage interference

reduction modubeTBiaddid Fé!eréd@ctfbw &Jﬁb@%hégmg' ﬁqacm &1 RREFH o,

circuit, and which can reduce the posterior” sta nter erence
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a signal generation module which includes a chip AD9834 and its
peripheral circuit, and which can produce a high-frequency sine wave signal by

inputting data at a control terminal of the signal generation module;

a signal conversion module which includes a chip MAX913 and its
peripheral circuit, and which can convert the high-frequency sine wave signal
o a high-frequency digital signal;

a posterior stage interference reduction module which includes a chip
74HC04 and its peripheral circuit, and which can reduce the posterior stage
interference of the following signals by using inversion cancellation means: the
high-frequency digital signal, a PWM signal and high-frequency signals 1Q
and 1Q#;

a signal control module which inciudes a chip SN74HC74 and its
peripherai circuit, and which can converi the high-frequency digital signal to a
high-frequency digital signal having the same duty cycle as the PWM signal,
wherein the PWM signal, the posterior stage interference of which is reduced
by using the inverting function of the posterior stage interference reduction
module, is inputted into the signal control medule so as fo control the width of
two narrow pulses, and thereby to adjust the duty cycle of the high-frequency
signals 1Q and 1Q#;

a signal delay module which includes a chip DS1013 and its peripheral
circuit, and which can delay and output the high-frequency signals 1Q and 1Q#,
the posterior stage interference of which is reduced by the posterior stage
interference reduction module twice, so as to obtain two high-frequency
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a signal control nodul e which includes a chip SN74HC74 and its

peri pheral circuit, and which can convert the high-frequency digital
signal to a high-frequency digital signal having the sane duty cycle
as the PWM signal, wherein the PWM signal, the posterior stage
interference of which is reduced by using the inverting function of

the post erispnatd @RhIdHS oA 8ASEoherB¢ hafR eyl €, is inputted into
the signal control nodule so as to control the width of two narrow
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nodul e twi ce, so as [ ency S
differ fromndach tbenRWhbysigiald oatmsyteteby the sigral siogiral medujsutad itbe
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produce fowndsignals: (1) two high-frequency signals which differ

from each ot her _b | f 3. e ignal frompositiy ower.
source, and (3) at%%%\ﬂw@iﬂé%tg%nsa%‘ﬁjt%)ﬁ\ﬂ??@s&mm%%si %\ m%iﬁfegcﬂmghip
modul e and IXDB4hi gimdf ite padpieyradeigivitakbing ivgrieth sahampiifiet the Sauresigodly
cycle as the PWM si,gnals;..a . signal anplification an

Y anerm asi GHOAURRAE Bibunc our signatsdo gh P sdbimran st Ao bt tner a
circuit, and which can anplifies the four signals and output the
anplified four signals to an ultrasonic transmtting apparatus.
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