ULTRASONI C FAT REDUCTI ON AND BODY SHAPI NG MACHI NE Technical 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 i ontinuously transmtted to a patient
{r anscut aneoudit RASONIEEA RATDGTOR AN SR SHAFING MEHINE
ul trasoni ¢ wave passes through the skin and reaches the underlying

adi pose |l ayer. The structure of fat cells is destroyed by the
physi cal effects such as thermal effect, high sound pressure due to

t he uItra_sI_-ﬁn:!' &V, o as to free the lipid contents included
t herei n. e@r‘é@ 'ﬁf"‘b‘fd after a period of time, is absorbed via the

body's own netabolism thereby to achieve a fat reduction and body
shapi ng effect. wever . the speed of .treatpent is restrai ned because
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di sassenble a treatnment head.. Summary of Invention The objective of

this invention is to provide an ultrasonic fat reduction and body
shapi ng machi ne that can be operated easily and conveniently, saves
operator's labor, facilitates assenbling and di sassenbling of a

tr eat ment BrckgrosinevArtes and descends a nechanical armfreely, thus
providing a rapid treatnent speed. The ultrasonic fat reduction and
body shapi ng nmachine has an ultrasonic frequency of 1 MHz to 3 MHz
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width and f(ljgl%e%uhxra%\tl)ﬁgce\h/ave with a frequency of about 500 kHz is continuously
transmitted fo 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 fo 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 to assemble and disassemble a

freatment 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 nent bed-base, a touch screen, a button, and control circuits. A
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fixedly connected fo the wave source carrying apparatus. There are two

parallelogram connecting rods that are connected together via a trapezoidal



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
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Because the mechanical arm is a paral!elogram 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 track-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 treatment 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 instalied 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
i nterference reduction nodul e which includes a chip 74HC04 and its
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The control circuits include a control circuit for the freatment head, a control
circuit for the bed side of the freatment bed and a control circuit for the touch

screen.

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#;



The ultrasonic fat reduction and body shapi ng machine of this
i nvention 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
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t r eat ment fo 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 outputted by the signal control module and the high-frequency digital
signals having the same duty cycle as the PWM signals; and
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.

The ultrasonic 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 ultrasonic 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
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trasonic fat reduction and body shapi ng machine of this
Fig.5 is a schematic view show ng the structure after the
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¢ fat reduction and bod¥ shapi ng_ nmach this invention
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freatment speed.

The control circuits for the treatment head of the ultrasonic fat reduction and
body shaping machine can increase the ultrasound working frequency up to 1
to 3 MHz, producing obvicusly less influence on the deep fissues of a human
body than that of a 500 kHz ultrasound. In other words, the ultrasonic 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 uitrasound. 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
to 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 ultrasonic 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 ultrasonic 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 treatment head

ping nmachine of



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 rel atigfehdefirdsonit fat reRfioHRINY Kd\i M pIRERRRhER ofah ¥ ifferttif:

ultrasonic fat reduction and body shapi ng machine of this invention;
Fig.8 is a schematic view show ng the internal structure of the

treat ment thql R at S tidhbl @%&\P'S%SWSQ rtﬁéjlfﬁetajtlﬂ@n’f’”h%agogﬁ' H’?eb%ﬂi‘e&%nic fat
machi ne of This rnvention; Fig.9 1s a schenatic¢ view show ng the
st ruct ur e refiuction gnd dedy shaping maadhisd blthis myehtiom;sm of the ul trasonic

fat reductd.on .and _bhod hapi ng_ machi.ne of this dnvention. Fig.10 is a
schemat | o Ny aPehsmaIEaTh Lrue ol iae 05 Seciite Bieh e edtneg) feddand
body of theewdveasemice daatyiridpphizdis anthd atbasshaprfadedBetiman®fbodyi s
invention; Fig.1l1 is a sectional, view show n% a part of the lift

cyl i nder 56@pMsr magling of this dryentionare &eNBeSISH tas@chsdes hapi ng

machi ne of this invention; Fig.12 is a schematic view showi ng the
structure when the [ift cylinder body is fixedly connected to the
support sthigbtispeschemaiis viewshewing hedstnitweaftasthe tigatroentiaead of the
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and
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;

ig.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



Fig.13 is a schematic view showi ng the control circuit for the
treatnment head of the ultrasonic fat reduction and body shaping
machi ne of this invention. Reference signs in the drawings 1
treatnment head; 2 nmechanical arm 3 treatnent bed-top; 4 lift
cylinder body; 5 treatnent bed-base; 6 touch screen; 7 button; 8
control circuit; 9 handle for the treatnent head; 10 adapter; 11
sel f - f ocuSiny3 sphechemblic Viemasonviegtthans dnclerircult Zoutdhertesssdmient head of
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parts; 17 nmounting seat for the treatnment head; 18 air spring; 19

paral | el o%rg?m connecting rads;, 20 | ocking nmenber; 21 rotary shaft; 22
gui de t r af¥efersace sigs N M deEaWiRg$ i ¢ notor: 25 feed rod; 26 | ocking

means; 271 REMABhERbaR I MBERSHBAL arAN S Ehthidnt bE@Yop: L Bt ByiiRdr bod%; 5
to F 1 I fat d d body
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so as to be fixedly connected to the nechanical arm2 as a whole. The
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which is f{ast.engdspibrt ey tdi€@LEBRoI RS D88 Or0d; 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 freatment
bed-top 3, a lift cylinder body 4, a treatment 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 6. The button 7 is
a switch for controlling 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 to 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 treatment 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 treatment head 1 further includes an ultrasonic transmission medium
container 12 and a circulating water cooling system 13. The external structure
of the main part of the treatment head 1 includes a handle 9 for the freatment



Referring to Figs. 3 and 4, the main part of the treatnment head 1 is
configured as a self-focusing spherical ultrasonic transducer 11. The
ul trasoni c energy converges to a focus via the focusing ceramc plate
14. The internal structure of the treatnment head 1 further includes
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Referring to Figs. 8 and 9, the treatnent bed includes a bed-top 3
and a bed-base 5. The main frame of the bed-top 3 is wel ded by netal
pi pes. Two groups of guide track 22-slider 23 nechani sns and

di spl acenent driving mechanisns are provided along a length direction
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respectively. The displacement driving mechanism is an electric motor.

Referring to Fig. 10, the lift cylinder body 4 includes 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 the locking means 26 are socketed together and fixedly connected with
each other. The lift cylinder body 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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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 nodul e which includes a chip 74HC04 and its
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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 signai, 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 delay and output the high-frequency signals 1Q and 1Q#, the

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 conputation nodule which includes a chip 74HC08 and its
peripheral circuit, and which can make an "AND' operation on the
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char act er hzeiggnah drhplification and transmission module, which includes a chip
IXDD414 and its peripheral circuit, and which can amplifies the four signals

and output the ampilified 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
8, and the lift cylinder body can be controlled to make up-and-down movement

via the bution 7.



the ultrasonic fat reduction and body shapi ng nmachi ne conprises a
treatment head, a wave source carrying apparatus, a nechanical arm a
treatnent bed-top, a lift cylinder body, a treatnent bed-base, a
touch screen, a button and control circuits; a nenu for user

sel ection operation is provided on the touch screen; the button is a
switch for controlling up-and-down novenent of the lift cylinder

body; the Glaémsnent head is clanped in the wave source carrying
apparatus and they both as a whole part are fixedly connected to the
mechani cal arm the nechanical armis fixedly connected to the lift

cylinder body1whn clrdsonicfst esation dritebddyesiapng matilasBaracterized in
The ultrasonic fat reduction and body shaping machi ne accor di ng to

claim1l, dR@h act eri zed in t hat , the main part of the treatnent
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for the treatnent head 1s connect or ani cal arm a
wave sour dedyayhigh mgfaatgmda@mme Mm@@edfbam mounting seat for the
treatnent head is fixedly connected to the parallel ogram connecti ng
rods and the other side of which is fixedly connected to the wave

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 {reatment head respectively and movably connected
thereto; the mounting seat for the treatment head is a connector 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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source carrying apparatus; there are two groups of parallel ogram
connecting rods that are connected together via a trapezoi dal
connector; one group of the parallelogramconnecting rods is
connected at one end to the trapezoidal connector via the rotary
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structure &Qan%@}aﬁﬁ?%écﬁ? hef F@a'@/o?‘nar circuit for controlling

the ultrasonic fat reduction and body shaping machine is installed
bet ween the bed-top and the bed-base; the displacenent driving
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5. The ul fbARsankRalRterRURAAN and body shaping machine according to
claim11, characterized in that, the lift cylinder body includes

an el ectri c the teatracichet! inshides 2 beditag ansad Hedrirbse; e Meain ér@ememfn
br acket ; e o] e u r
snoot hness %8 9o%kgng\’%#ge§1§9h§%@ g'é}%%r gﬁﬁ érfoeupfs‘(')"lrﬁ QHEHG? K Sf]'

be socket mézchamsmmtaod tisplacentembi dratin@rmetiadset ae @rqmldxed c&lumg a

arallel to the, ground; ,t he e e |l,ock neans are,,

D et ou Eoght AfCibit She A iR o 3 b lFeariant Jeon. Pedttively:
cylinder &gslygicup’ dPtRelguikonasictRdbrimetenisas HarawaeRnge | mcas ngéﬂeng
manner and fixedly connected to the sugeortln structure of

treat rrentt%@@'b&ﬁ?@*’b?“%ﬁﬂé‘”@fgfpﬁﬁsfQiet ac{%éd%maqh@n%ye
i nside thgddrhbs&y bHREEHNARAY: difedlioRY Hoe treltrhdnttodd-bhsé %a supporting

structure welded by metal pipes; the control circuit for controlling 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 ultrasonic 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
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6. The ultrasonic fat reduction and body shapi ng nachi ne according to
claim1, characterized in that, the control circuit for the treatnent
head i ncl udes the foll ow ng nodul es: a signal generation

nodul e whi ch includes a chip AD9834 and its peripheral circuit, and
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can convert the hlgh frequency digital signal to a high-frequency
digital signal having the same duty cycle as the PWM signal, wherein
the PWM si gnaf. Thaallipasanie ifal resiuatien iandebddy ehapingf machirle #ccardidgcted
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high-frequency 5 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
74HCO04 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 info 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 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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signals which differ fromeach other by half a cycle; a signa
conmput ati on nodul e whi ch includes a chip 74HCO8 and its peri pheral
circuit, and which can nake an "AND' operation on the follow ng
signals so as to produce four signals: (1) two high-frequency signals

whi ch dif IO %ﬁﬂ- I I (2) a signal from
positive %@\l}/\]gls \g%ﬁce, rﬁﬁ%ﬁ?@“t"ﬂ@@@‘@éﬁi?@ out putted by the
si gnal contr ol ansigudlecandutatien mgtuler egicbniyiudiegi & adhifs i TgMilE3 faadi it

the sanme duty cyecle as th signal.s; _an ” si gngl .
anpl i 11 capP ORGP anSARE b TBadreRe ar AN repeale STL R o IRkSs 4
and its peighakesdlasCio riducedadr Wiyras: qan tasighifesueRey fstiHals e S
and output the anplified four signals to an ultrasonic transmtting
appar at usdiffer from each other by haif acycle, (2} a signal from positive power source,
and (3) the PWM signals outputted by the signal control module and the
high-frequency digital signals having the same duty cycle as the PWM signals;
and
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.
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