Speci ficati on OP050134. SG A Crushing-Ginding Device, a Soybean M|k Maker

I ncluding Said Device and a Method for Mking Soybean M|k Technical Field
5 [A] The present invention relates to the field of crushi ngormciagssndi ng,
and nore particularly to a crushjng:geti.ndi:ng, devi ce and a net hod for
crushing and grinding materi al §@C%?@g%ﬂi}

maker e Amils a6 ashi-Ag —ReHAg H 3 ret-hod 8 g
soybean m |k, 10, Background Art 121 In the copyentional. collpid mlls used
'n the 11 euCrashiig GrmdingDeyice; a Spyfean MUk Maker dnciuding Sgidnd 1 ood
produci ng etc., whegher conical-struct or disc-st ured, the mlling
di stances of run art*¥H# ?nﬁtﬁ@i‘?@%rﬁﬁﬂf@gg‘?ﬁb@q Mﬁiﬂ ze of the nmll
tool. In order to achieve a 15 super-fine grinding of a material, the

equi pnment is usually of bulky structure. Not only the manufacture
processes of the _rotating and stationary mll bodies thereof are

conpl i cairéﬁhaﬁ'dﬂ(ﬁﬂdy, but also the nmotor has to run at very high speed,
general ly arqund 8000 rounds per, minute, resulting in a large noise _during
operati b angﬂaﬁ Presgat dBveior irelates to dhe felo @ijapshing aad grindingy and
donestic soybean m | k maker, .in order._to.achieve mnjiaturization, the

gri ndi ng%@if@é’tlpgaﬁrﬁf tea csyshingrgmndipasdevise sndsometaed tonerushiag pRg

bl ades hit. gnd crush the heans in filter gauze, w th soybean m | filtered
t hr ough gﬁ@%‘?ﬁ:?’eﬁt?ﬂéiﬁ %mqlféglsw&ndd IHSTHE. & sey beaw il Rasket agployinger eof
are: high.rotation speed of, the bl ades, .| arge naoi.se during operation, a 25
| ow prodtRt i(B'HSff”é]tgéggfl ng fexicean ?I%‘T’Fﬁlpa fl%é@%flﬁﬁﬂgrﬁjmbﬁﬁﬁénﬁ - soybean nil k
concentration and quantity, and difficulty in gauze cleaning. As discl osed

in CN2273965Y, "an automatic cycle mni soybean-m |k maker of assenbl ed

OP050134. SG
10 Background Art

[21 In the conventional colloid mills used in the fields of medical, cosmetic,
dope, fine chemical industry and food producing etc., whether
conical-structured or disc-structured, the milling distances of run are small
due to the limitation of the size of the mill tool. In order to achieve a

15  super-fine grinding of a material, the equipment is usually of bulky structure.
Not only the manufacture processes of the rotating and stationary mill bodies
thereof are complicated and costly, but also the motor has to run at very high
speed, generally around 8000 rounds per minute, resulting in a large noise
during operation and a large consumption of power.

20 [3]1 In the prior art domestic soybean milk maker, in order to achieve
miniaturization, the grinding device is driven by a high-speed motor so that
the crushing blades hit and crush the beans in filter gauze, with soybean milk
filtered through the gauze then boiled for drinking. Notable disadvantages
thereof are: high rotation speed of the blades, large noise during operation, a

25 low production rate of soybean milk, small regulating range of Soybean milk
concentration and quantity, and difficulty in gauze cleaning. As disclosed in

CN2273965Y, “an automatic cycle mini soybean-milk maker of assembled
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type", the grinding device thereof consists a stator (i.e. a stationary
grinder) and a rotor (i.e. a rotary grinder). The inventor believes that
both the design and manufacture of the stator and the rotor @®oi34.5G
conplicated and difficult, and it is ijgoossible to obtain an integrated
structure under conventional process 5 and technol ogy, thus an assenbl ed
arrangenent is enployed for the stator and rotor, resulting in a large

number ofypd”, theasriisding dwidee lthbrrofl comasienkidier el a atdticturiadtindé)r at e.
Its operation principle is that material is pulled and pushed hus Crushed

and grouadd by retoeYtki @ fovigegriadesd The ibeeritas belighad iy bothatHeodesipat ween
the assenbl ed stator and rotor, so that the nmaterial "escapes with Io high

speed fr ami tthenhceureadintheastagaparid tigs réRirnge vodnplicated el diffieulti ahd
rotation speed al so brings about a di sadvantage of |arge noises. Contents

of the Iitvisnimposdible toobtsiw of iafepystedestricmes wideadoanveatonal prodes
conventional colloid 15 mlls, the aimof present invention is to provide

a crushi agd geclntblogy déwiscan ilmenﬂjlied(ﬁrm%diﬁemiseﬂfﬂlplc@eidnf@ theGuatdr ahdt e or
that mxed with liquids, and a nethod thereof. Sald device can be

m ni at ur tated, @esdltimnid adargeetumbdsi lof ,miHNF‘ai‘tS,aa hoyeriabseiraaskendviienandy
consunption. [sl The present invention also provides a soybean mTk naker

and a meatingh fafluferatonks mpesatite primdiple isShatinsnytiebis pulléd amakdejushed! oys
sai d crushing-grinding device and is capable of solving problens in the
prior arthussayished anid gromiceby soptliafotar grusedi ise the fasy reldtkvepradtiohi on
rate, etc. Said soybean m |k naker is suitable for both household and
comer ci betwean the hsTembied statog-and mdiorg sdethiat ehprimateteal §‘escapes pvihent
invention mainly 25 consists of a motor, a hopper, a crushing-grinding
par t landhighrapeed dromr they bdwer apantar giyaradierebeingdgionnidiatliam, dhe high
crushing-grinding part includes a coarse-crushing section and a
fi ne- gr i eiafighspeedaiso baingsfaboat grdisaidvantage oif dargeOREiZEL34. SG conpri ses a
pair of grinding conponents, and said material recycling part
‘Contents of the Invention
[41 In view of above-mentioned disadvantages in the conventional colloid
15 mills, the aim of present invention is to provide a crushing-grinding device for
grinding the materials in a liquid state or that mixed with liquids, and a
method thereof. Said device can be miniaturized and manufactured easily,
with a low noise and low energy consumption.
[51  The present invention also provides a soybean milk maker and a method
20 for making soybean milk. Said soybean milk maker employs said
crushing-grinding device and is capable of solving problems in the prior art
soybean milk maker, such as large noises, low milk production rate, etc. Said
soybean milk maker is suitable for both household and commercial use.
[61  The crushing-grinding device provided in the present invention mainly
25 consists of a motor, a hopper, a crushing-grinding part and a material
recycling part, characterized in that said crushing-grinding part includes a

coarse-crushing section and a fine-grinding section, said fine grinding section
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consists of a punp and recycling ducts downstream of said crushing-grinding
part. [71 Since the crushing-grinding device provided in the present
invention 5 conprises a coarse-crushing section and a fine- gopgagizngc
section, and materials are cyclically ound through an exterior recycling
mechani sm the rotation speed of the grinding conponents can be greatly
reduced, thus the noise and energy consunption are reduced. [s] The
present tongitideana Paid off gﬂhdﬂg&, oM dreschtt OhndY&dil Clateriglr Hﬁjﬂcﬂ;ﬁg grtand
grinding a material in a Tiquid state or mxed with |iquids. “sai t hod
i ncl udes cohsisty o€ g preEp Ahdricotlinb dirasidosvndtRiaeh ioH sagd @?ﬁ\é}ﬁﬁgf*%'tﬂ'uﬁhg”d' ng
S Ti

and material recycling, characterized in that the material i I nely
gr ound apaﬂ[ coarsely crushed, then recycl ed outside of a
crushi ng-gri ndi ng chanber through a punp and recycling ducts downstream of

the crupf ng-SincedhedcashinglggirfdingsdévicenpreMged Ha fha@resent aimdettiohor m ty
of material particles in the slurry. The rotor has a rotation speed of

1000 5 366@13)’1‘%@(& PeirseioputleindWechion aid s imggeinidived RecteRCashmdtéialsn
order to reduce noises and failure rate of a soybean m |k naker and

i mprove htee cpchdaity iggoundt throfighidik extdiforpreseiing nwehalsnaptle pstatibave 20
crushing-grinding device in a soybean m |k maker.” A soybean m | k nmaker

enpl oyi ngpsedt bf chegrimtingrdomdpogenisviéarebe arpailg esdaced,| thusrtbdusdisg agdct i on,
a mlk-boiling section and a circuit control system The m | k-producing
secti on therggoforsumsptios apé redumicdhr, a hopper, a water tank, a
crushing-grinding part and a material recycling part, the mlk-boiling
~sectionl#b t HEhegiresantpriveasioanaksoeprovidak |y nhethividnfordeycliealindrashiioaig i ng
cup, the circuit control systemthereof conprises a control circuit board
and &0 coandgrindingea rasteeidblip, a divpridcitatel epdnixedt Wath Heuitisc rsashinmethedi ndi ng
part includes a  0OP050134.SG ]
includes the processes of material feeding, material crushing and grinding and
material recycling, characterized in that the material is finely ground after
coarsely crushed, then recycled outside of a crushing-grinding chamber
through a pump and recycling ducts downstream of the crushing-grinding part,
15 so as to improve the fineness and uniformity of material particles in the slurry.
- The rotor has a rotation speed of 1000 ~ 3000 round per minute during
crushing-grinding process. |
[91 In order to reduce noises and failure rate of a soybean milk maker and
improve the production rate of milk, the present inventor applies above
20  crushing-grinding device in a soybean milk maker. A soybean milk maker
employing such crushing-grinding device comprises a milk-producing section,
a milk-boiling section and a circuit control system. The milk-producing
section thereof consists of a motor, a hopper, a water tank, a
crushing-grinding part and a material recycling part, the milk-boiling section
25  thereof comprises an electrically heating device and a boiling cup, the circuit
control system thereof comprises a control circuit board and a control valve

assembly, characterized in that said crushing-grinding part includes a
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coarse-crushing section and a fine-grinding section, said fine grinding
section conprises a pair of grinding conponents; and said materi al
recycling part consists of a recycling punp, a control val vepagssesbty and
corresponding ducts downstream of said, grushing-grinding part. An outlet
of. the recycling 5 punp connected with an inlet of said control valve
assenbly, and one end of said recycling duct is connected with an outl et

of said geafsealrudBinesatfr Al a fiA8driMEngt fetioANdaidl fifididindifyHebignduct
| eads to the hopper.” [10] A soybean mlk ker of this type provided in the

present toNgRdesNa iguir ;AVEHhARROLSMPondiat; hhdi shidomRaGiall fecyiclingt paR. easy

to assenble; with low 1o failure rate and | ow noi se. Furthernore, the milk

product i ednsigtseof w1 hegfeipnd pump) & eastrol Yableabserhbly ahflecofessstding
i nvention al so provi des a net hod for naki ng soybean mlk, said nethod

i ncl udes dueisedbwinsfreesti 66 safd @?@é}ﬁ_ﬁg-gﬂiﬂdﬁ% paAdUG %tl@ﬂd)ﬂ‘ﬂlﬂekred?@ﬁh'%ng,
characterized in that the soybean isS Coarsely crushed before finély I5

grounsl, phaip ceanetted withsirdinief of saidigbhiiel salvdhaensbiarbad éiy endfof
recycling ducts, so as to inprove the fineness and uniformty of material

parti cl esaidreichelinputucy is tbanectedrwithsarpotutdtabl emdsqefebiofali@RsemBPpO
round per mnute during crushing-grinding process. [121 In above nethod,

i n order ahd theotharendpf exid itekgclinpkduwt ddady icoiherled®er20 and the taste of
soybean mlk, water that is fed to the material is heated to 80 C - 95 C

bef or e[t nmeAewlybbahanilkeaaker o$hhis tk grodddd inthepsresent invienvient ison
al so provides a water tank. Water in said tank can be pre-heated by a

heati ng edeamtagesns tihathat hit i3 evpgpadtuime sefictirg) eysy so assehbléeptittbédween 70
C - 93 C when cycling outside the crushing-grinding chanber. Heated 25
wat ef0 i nfaiherenateanddol vaiseaFathbemosedheantkegaodubtonirake ¥ bighcandyitdevi ce
automatically after m |k produci ng procedures have been finished, so that
the prold easytteatletthe nil k producing device is difficult to clean is al so
resol ved. . . - ) _
[111  The present invention also provides a method for making soybean milk,
said method includes material feeding, crushing, slurry producing and milk
boiling, characterized in that the soybean is coarsely crushed before finely
15 ground, then recycled outside of a crushing-grinding chamber through
recycling ducts, so as to improve the fineness and uniformity of material
particles in the slurry, the rotor has a rotation speed of 1000 ~ 3000 round per
minute during crushing-grinding process.
[12] In above method, in order to further improve the milk production rate
20 and the taste of soybean milk, water that is fed to the material is heated to 80
C ~ 957C before the material has been crushed and ground. The present
invention also provides a water tank. Water in said tank can be pre-heated by
a heating element so that the temperature of slurry is surely kept between 70
T ~ 93°C when cycling outside the crushing-grinding chamber. Heated
25  water in the water tank can also be used to clean the milk producing device

automatically after milk producing procedures have been finished, so that the

problem that the milk producing device is difficult to clean is also resolved.
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4 0OP050134. SG E 131 Wen the crushing-grinding device of the present

i nvention is used to grind materials, and when the soybean m | k maker of
the present invention is wused to produce soybean m |k, the rebfoisssce
preferably has a rotation speed of 2800Q,- 2900 round per mnute during the
crushing-grinding process. s Technical requirenments can be net at such a
speed, and the operation noise is no nore than 50 - 60 decibel. 0 O Brief

Descri gyspn OWHdie tH @Mﬂﬁﬁ%{éﬂdiﬂgga_éﬁicb oSt présnt YhabntiSR§SRBHAY on of
an enbodi ment of a o0 crushing-grinding device according to the present

| nvent i oprinkiLinktérigh! and wheid the 88§bess IR Fhakdiedf HOPeseht tveridH i gure

1; [161 Figure 3 is a cross-sectional view along line CGC of Figure 1

1171 Fi gused 4ol predRy sopbdan emilier 8o rstavbrifembly i il B #RGoR Ypeed[dB1
Figure 5a-5b are plan views of a crushing blade; 15 [191 Figures 6a-6c¢c are
vertical 2800ss- s2600oRalnd | p¥s Afinhky Mﬁ@dﬂléfcrﬁhi—tﬁgl f‘igld%gdﬁfoc{e%_@.l
Figure 7 is a cross-sectional view of an eibodi nent of The soybean m |
maker s ac GecHhivg] roqliftenivnes eah benveiat @0ch [a2dpkecdl anbah8 dyferatishawass pd
sectional view along |ine E-E of Figure 7; 0 [?21 Figure 9 is a plan view
of Fi gur @oimolr@ Ban 50t-heb6elekiiglr es: 1. hopper; 2. crushing bl ade; 3.
retainer ring; 4. crushing chanber; 5. top seal ring of the stationary
grinder; 6. stationary grinder; 7. rotary grinder; 8. inpeller; 9. bottom
seal ring of the stationary grinder; 10. notor shaft; 11. notor front _
cover; 1BrieEBescripgicd of bhe Dtpwiredaf t; 25 13. bearing of the notor shaft;
14. nmotor rotor; 15. notor casing; 16. notor back cover; 17. outlet duct;
18. redyelingFmee; 119s eondtradtuvall wepesseardtion 80. anslenibydighaahasfger duct ;
21. cap for the seal ring of the notor shaft; 22. circuit .

10 crushing-grinding device according to the present invention;

k

[151  Figure 2 is a cross-sectional view along line A-A of Figure 1;

[161  Figure 3 is a cross-sectional view along line C-C of Figure 1;

[171  Figure 4 is a partially enlarged view of a grinding chamber;

-[181  Figure 5a-5b are plan views of a crushing blade;
15 191  Figures 6a-6¢ are vertical cross-sectional views of three kinds of
crushing blade;

[20]  Figure 7 is a cross-sectional view of an embodiment of the soybean milk
maker according to the present invention;

[211  Figure 8 is a staggered sectional view along line E-E of Figure 7;

20 (221  Figure 9 is a plan view of Figure 7.

(231 In these figures: 1. hopper; 2. crushing blade; 3. retainer ring; 4.
crushing chamber; 5. top seal ring of the stationary grinder; 6. stationary
grinder; 7. rotary grinder; 8. impeller; 9. bottom seal ring of the stationary
grinder; 10. motor shaft; 11. motor front cover; 12. seal ring of the motor shaft;

25 13. bearing of the motor shaft; 14. motor rotor; 15. motor casing; 16. motor
back cover; 17. outlet duct; 18. recycling duct; 19. control valve assembly; 20.

slurry discharge duct; 21. cap for the seal ring of the motor shaft; 22. circuit
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5 0OP050134.SG controller; 23. fan blade; 24. expelling outlet; 25. hopper
cover; 26. water feeder; 27. inlet duct of the water feeder; 28. recycling
duct for feeding slurry; 29. blowhole of the water feeder; 3fposhRustng;

31. slurry inlet; 32. filter; 33. contyJol circuit board; 34. anti-overflow
el ectrode support; 35. anti-overflow 5 el ectrode; 36. cap of the boiling
cup; 37. boiling cup; 38. handle of the boiling cup; 39. drain duct; 40.

el ect ri cgbnireHer;n93difse ltﬂadél24b®$®ellﬁ2g duitletn@ o R phedf covete FeRakhng
devi ce; 43. terrper ature sensor; el ectrical heating tube; 45. water

tank; 46fealer] 27. thiet dadt amevwawr fesdw®y; 287 retdlgig duet f(ﬁ'ffebﬁﬁlg"@ﬁl‘?fy punp;

48. water |evel sensor ; 49. water punp; 50. water intake val ve;

control 2Pobpmrhble BEtlaé Nﬁiei)ffé@derﬁ@loomdmfsm €3 Pr herny § ﬁﬁeﬁfﬁwcﬁﬁ@:ﬂtg [ 24]
The present invention will be further di scussed in conj unétion with the

acconpanyongoll caiuiigboant] B4benliwarrsiohv eféatfode @ﬁpgﬁft d&s antpbiverflel the
15 present invention. Enbodinment 1 [25] Figures 1 3,74 show a preferred

enbodi neslectifode; G6ushp og-the ibadling cugeBi7cBolling bapps 8skatdiervfetheililind fi ne
grindi ng section of said device consists 20 of a stationary grinder 6 and

a rotarycgpj Bfedrainwdudt; 401 kldotdtal Hesting disced; dni based 42 ofixifepizneesf wal |
of the stationary grlnder 6 and the outer wall of the rotary grlnder 7.

The rot athe @eaﬁdgrd@vme #3t ttechperatudte 41808 4t ebedtyicgl inedeihg fuby; t45.a
dynam c rota % gap therebetween, the gap size being around 0 03 0.6 mm
T

in eit hewa$e Hé. butlet daatdobthe hatatpmend7y idet dder obtheswhtergsirap; a 25
notor front cover 11 through bolts, with a bottomseal ring 9 of the
st ati ona#¥. V@temdj@relmemodem%emmrpmm@, |5dverater datalfe thbres tHlt. i comdrol
grinder 6 and the

10  panel.

Detailed Description of the Preferred Embodiments
[241  The present invention will be further discussed in conjunction with the
accompanying drawings and embodiments to give a better description of the

15  present invention.

Embodiment 1
[251  Figures 1, 2, 3, 4 show a preferred embodiment of a crushing-grinding
device of the present invention. A fine grinding section of said device consists
20 of a stationary grinder 6 and a rotary grinder 7 with mill teeth distributed
uniformly on the inner wall of the stationary grinder 6 and the outer wall of
the rotary grinder 7. The rotary grinder 7 is fitted inside the stationary grinder
6 with a dynamic rotating gap therebetween, the gap size being around 0.03 ~
0.6 mm in either side. The lower end of the stationary grinder 6 is fixed on a
25 motor front cover 11 through bolts, with a bottom seal ring 9 of the stationary
grinder provided between the lower side of the stationary grinder 6 and the

motor front cover 11; the rotary grinder 7 is securely fitted on a motor shaft
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notor front cover 11; the rotary grinder 7 is securely fitted on a notor
shaft 6 OP050134. SG 10 with axial alignnent and is fastened to the front
end of the notor shaft 10 by screws; crushing blades 2 is inyaghhky
formed on the upper end surface of the Jotary grinder 7 so as the rotary
grinder forma coarse crushing section. A recycling systemconprises a
hopper 1, an inpeller 8 of an inpeller punp in 5 a crushing-grindi ng

chanber, 16nviHtdxg4] JShmEAt aAdG8 FakRineaoV@ea®8RITEAY ofYhednot@CHet g duct
18 and a slurry discharge duct 20; the hopper 1 with a repose angle Bis

fixedly bgrserewsoonishingblalesvil ioptitty MBRRE] IR uphe SAELLANRE

grinder 6, and a top seal ring 5 of The stationary grinder 1s provided at

the top tlentbtafy tﬁ,bmci&wtma@we %t‘aw%lril@dérofo@ﬁﬁur@aﬁ@bmgin%aea%ﬁ.% 24 is
provi ded on 1o the notor front cover 11; the inpeller 8 of the inpeller

punp is ﬁfdy@h‘gxgobydv@*noabmbﬁsegtaaﬁo‘%@ﬂ ndgs iripeflef 8t € ah TR{IIIRE hirhp in

co-axial with the rotary "grinder 7. In said enbodinent, the inpelter 8 and

the rot apyrgshingegriddidipechdmbegraal dbitlstodhdtalr, edeGrdhodlvehRsefbligtior g of
the entire recycling crushing device is conpact. The outlet duct 17 is

connect etbasiclimgaduéetnl @tandf a sherrgadikelpdrgbsduva M® thesksipet LvitRndrepigeend of
the recycling duct 18 is connected with one outlet of the control valve

assenbl yadgle s lfﬁeﬂ?e sotevesd encthefotee wdlkay thd nppetshd bF theadgidiaryhe
hopper 1, and one end of the slurry discharge duct 20 is connected with

- the ot hegrindet ét antl 4 tup senitring Svaf e sssionbly otifider is proeided aaheriopl er 22
Is connected with the notor and the control valve 20 assenbly 19; the notor

front coend dfithiessthienanedrindet fetorensurecssling; n butleb@Utis, previded shaf t
bearing 13 for the front end of the notor shaft 10 is securely enbedded in

t he not othef mootor clvoet cover dig theskapellend &2 thé iyselbat punshad trfanged

provi ded above the notor shaft bearing 13, on the front end surface of
whi ch abelppithg atafogritdern®; andstlad imgpedler r8 rig ¢e-apiatseith tHheotmyor is

forced ygrinder 7. In said embodiment, the impeller 8 and the rotary grinder 7 are

-integrally configured so that the structure of the entire recycling crushing

device is compact. The outlet duct 17 is connected with an inlet of the control

15 valve assembly 19, and one end of the recycling duct 18 is connected with

one outlet of the control valve assembly 19, while the other end of the

recycling duct 18 leads to the hopper 1, and one end of the slurry discharge

duct 20 is connected with the other outlet of the control valve assembly 19; a

circuit controller 22 is connected with the motor and the control valve

20  assembly 19; the motor front cover 11 is fastened on the motor casing 15 by

bolts, and a shaft bearing 13 for the front end of the motor shaft 10 is securely

embedded in the motor front cover 11, and a seal ring 12 of the motor shaft is

provided above the motor shaft bearing 13, on the front end surface of which

a capping 21 for the motor shaft seal ring is pressed. The motor is forcedly

25 cooled through the fan blades 23.

[261 The control valve assembly 19 may be an electromagnetic valve, an

electrically controlled change valve, and so on.
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25 cool ed through the fan bl ades 23. (26] The control valve assenbly 19 may
be an el ectromagnetic valve, an electrically controlled change val ve, and
so on. 7 OP050134.SG 0 0 [271 The repose angl e B of the hoppgsoshizk s
between 25 - 40' , nost preferably bgtween 29" - 35' , so that materials
in the hopper | can flow downward snnot%ly. [ 283 As shown in Figure 4, a
retainer ring 3 is provided at the lower end of 5 the hopper 1 to prevent
the mager) al THOTepuss fdrple NG SP\WhE dhopsht’ NG HeiwebhND5° SO 48° t OngRgur e
that the material 1s cycled in the crushlng grinding chanber fromthe top
down to p fﬁ'efuﬁl%dﬁ@tw%ﬁ@QhevrSﬁ ar YS(Q"[hﬂdﬁ{atgrlﬁlﬁsuﬁthéjhégﬁbﬁrl @Iin ‘fﬁ)\ﬁm the
I nner di aneter of the retainer ring 3 should be betwe nm nost
preferabﬂy“@ﬁﬁm@ﬁnnaaﬂﬂ 38.5 mMmm Wen said size io is between 36 - 38.5 mMm
t he device can grind at hlgh speed and efficiency, while a snmaller or

larger [stxe vasisHolenih Figwe #0aretmathrig@ww-i§ imwvifed SetheRiwéd 8hd f a
smal | anmount of the matertal could not enter into the crushi ng chanber 4

near 4 hetlenhopfperhe @y iprevent mh@CmﬁenMEfffMﬁl beerfidRide@hwakdlof dufif

crushi ng chanber 4 should be between 10 - nm nost preferably 15 DBetween
18 - 21 oroshimet & ssnosénsuay ahabtle: hedtefial ri@@geledt hetise¢neshisgprimiipeve a
hi gh grinding velocity and efficiency. It is difficult for the materral in

t he hoppeharhbeo femhethel top dolen ¢6 dbbigt@haWhen 4hvhetarly ndeedt Bas hhan
said value, or the material may not flow down snoothly when His less than

sai d val dmmdteotdfed6f menothd linhentlimnttert Deofrthadietginepatt i shbeldbeght h
of 20 crushing blades 2. Wien the rotary grinder 7 has a dianmeter of 46 mm

the hei batweemi St-h80anus hhost pledeimbly Heoween 36 H SRk emm3 Whaf saidsizepst
preferably between 7 - 10 nm A slow grinding may occur if h is less than
10 1is between 36 ~ 38.5 mm, the device can grind at high speed and efficiency,
while a smaller or larger size would lead to an non-smooth down-flow of the
material or a small amount of the material could not enter into the crushing
chamber 4 near the end of the grinding process. Meanwhile, the height H of
the crushing chamber 4 should be between 10 ~ 35 mm, most preferably
15 between 18 ~ 21 mm. In this most favorable height range, the device can
achieve a high grinding velocity and efficiency. It is difficult for the material
in the hopper 1 to enter into the crushing chamber 4 when H is greater than
said value, or the material may not flow down smoothly when H is less than
said value. Another factor that affects the grinding speed is the height h of
20  crushing blades 2. When the rotary grinder 7 has a diameter of 46 mm, the
height h of the crushing blade 2 should be between 3 ~ 20 mm, most
preferably between 7 ~ 10 mm. A slow grinding may occur if h is less than
~ said value, while the device tends to get blocked if h is greater than said value
so that it fails to run correctly.
25 [291  Meanwhile, the shape of the crushing blade 2 can also affect the
grinding speed. A preferred structure of the crushing blade 2 is shown in

Figure 5a or 5b. A crushing blade 2 includes a main blade area A,, a transition
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said value, while the device tends to get blocked if h is greater than said
value so that it fails to run correctly. 25 [291 Meanwhile, the shape of
the crushing blade 2 can also affect the grinding speed. A ps@iefsied
structure of the crushing blade 2 is shown in Figure 5a or 5b. A crushing
blade 2 includes a main blade area & a transition Il1l1 11 8 OP050134. SG ar ea
A2, and a.secondary bl ade area A3. The outer edges of these areas can be

broken | jRRsAasasdaWecbAdihgBlRleSaearAa ThE vatkr é sa@fﬁié@%réeis &dwpee 5b,
with smooth transition at tthe connections of said ®Droken lines. The main

bl ade abfskeM 1inek wSsHOWRMA- Figdeh Swer akerved liRe dwéeswalinPRidure! 318, the
transition 5 area A2 serves to transit the pre-crushed material” to the

bl ade ar @dthASmoviisl thahgitid atthcPE@tnaddiciRr ofesaid drekentirk! Theessin ede
delivered material to the crushing chanber between the rotating and

st at i onaapead A netgtes P8 stet@iuRhbAitl ¢ales @@ tl% mé@feridlepsiitiedey, rtﬁettka@biﬁohas an

inclination a , i.e. ZT101N, of 100 - nost preferably 135 -
whi | es t hgrdaalke seﬁ@setoOtr@ﬁs@ﬂ@@pe@-rcmélie’@ﬁmk&l@lr@ath‘é?blatie%reﬁo;ﬁﬁd th% 10
70 , nost preferably 35 - 50 ; a distance fromthe crushing bl ade

vertex Oblmfe dea Agedrienl ot ewdntuily fakd the atighvaired mhteriad tb hige @@ﬁﬁﬁn%dge N
of the rotary grinder 7, i.e. X is 2 - 15 mm nost preferably 3 -

and X Ischmﬂ)epl’tetwealbltbie betategnaid Statiohaby grinden Saldhendhdiedeardy AQf the
rotary grinder 7 |s 46 mm This di stance can Iead to an 15 optinum feed

angl e andf ithe cowdir %tblmiesﬂm gn iinclimgiemead iof. tNE,0¢M, o€.100The 1gFti,cal
contour line Y of the crushing blade 2 can be an arc |ine shown in Fi gure

6a or a miosiipgkferabhe 1866wr 145 Fi gwhélebtheorak@camglec® may sbeowdmiyoykade f or
different grinding materials, no matter the crushing blade 2 has a
conf i@ur atéaoAz oi.e. FlAjH(QEamlO?:l»gﬂlOé SmostGpre8ahblyn36 he~Hi(Es gnt distehmai ment
the rotary grinder 7 and stationary grinder 6
from the crushing blade vertex O; of the feed inlet of the main blade area A;
to the outer edge N of the rotary grinder 7, i.e. X, is 2 ~ 15 mm, most
preferably 3 ~ 8 mm, and X is most preferébly between 6.5 ~ 7.5 mm when
the diameter ¢ of the rotary grinder 7 is 46 mm. This distance can lead to an
15 optimum feed angle and improvement of the grinding speed of the device.
The vertical contour line Y of the crushing blade 2 can be an arc line shown in
Figure 6a or a straight line shown in Figure 6b or 6¢ which may be employed
for different grinding materials, no matter the crushing blade 2 has a
configuration of Figure 5a or Figure 5b.
20 [30]1  In the present embodiment, the rotary grinder 7 and stationary grinder 6
are both of right-tooth type, with a 0.03 ~ 0.6 mm dynamic gap therebetween
on either side; the rotary grinder 7 and stationary grinder 6 can also have a
skewed-tooth or tapered—tooth configuration; they can be single stepped or
multiple stepped; the cross-section of the teeth may be rectangular,
25  stepped-shaped, or of taper.

[311 The fine grinding section consisting of the stationary grinder 6 and

rotary grinder 7 can also be replaced by a pair of millstones counter-rotating
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are both of right-tooth type, with a 0.03 ,., 0.6 mm dynam c gap

t herebetween on either side; the rotary grinder 7 and stationary grinder 6
can al so have a skewed-tooth or tapered-tooth configuration;ogdagpsgan be
single stepped or nultiple stepped; theg cross-section of the teeth may be
rectangul ar, 25 stepped-shaped, or of taper. [31] The fine grinding
section consisting of the stationary grinder 6 and rotary grinder 7 can

al so be t8tH esdflothertamdtiie ofindingd stiFmes tIeSYeBY B ay BEorf¥ntald OP050134. SG
wi th each other, and the grinding surface thereof” may be horizontal. (32]

The copssp Critshicharseechisbingndciioneasd il Beineles iseetieh éf‘%@rck'ﬁéﬂiﬂ% and
grinding device may be integrally formed as shown™in Figure 1, and they

may sepaphd @ridifny RR&AcOMSY befififeguBioemedns ShiowhiiRgFidle , ndBhebe 5
separately %Duntg% on the notor sr%ft 10. In another preferred errbodl?rrent

- of an i nqggr @gp@ﬁawmmeeameomeﬁ f&t wremplée RO Rresingoblddee 2shaly baary
grinder 6 and the rotary grinder 7 can be enlarged toforma V-shaped

openi ng, sgysarately trnodhteRl bhythkom®té N ehaR X . elrC A tHeR hrefsriéd enbbdithent
primarily crush the material particles and nakes thementering into the

fine grioflandntgehl strutturdotMessde detweén the tdieends ofidhegtdtioiraegimfert he
crushing blade 2. The gap size "of the opening depends on the size of

mat eri al 6pard thed Astaiyo ghigder Us baitl bel erdddgetheo fome!d Westhped éﬂi@ﬁﬁ%ﬂ_@o erpl oyed
in the recycling systemcan also be an independent inpeller and is nounted

on the ntd odirstthf tfotth tBei doptuwm crﬂ@lliin%e saoon Uinthdbh eptibeutily Rungh ithet he
prior art, which can al so be nounted 5 outside the grinding chanber. |34]

;B'?t Is';] epmadterial Iparticleshamg maliegrthodi royt@riog eisgo athe  finief gfihd‘i!!i@g;ecﬁio_n ‘
g the materials to be crushed, which is in aliquid state or m xed
wi t hid i gdoumstrieatrofarhirrttorpeinding in place of the crushing blade 2. The gap size
of the opening depends on the size of material particles to be crushed.

- [331  The impeller 8 of the pump employed in the recycling system can also
be an independent impeller and is mounted on the motor shaft 10. Said pump
can be any suitable liquid pump in the prior art, which can also be mounted

15 - outside the grinding chamber.
(341  The steps for the crushing and grinding process are as following:
a: Putting the materials to be crushed, which is in a liquid state or mixed
with liquids, into the hopper 1;
b: Initiating the motor according to programmed procedures through the
20  circuit controller 22 so as to drive the rotary grinder 7, the crushing blades 2
at the top of the rotary grinder and the impeller 8 of the impeller pump, and
the control valve assembly 19 is set to circulation state;
c:  under the suction of the impeller 8 of the impeller pump, the materials
crushed by the crushing blades 2 and ground between the rotary grinder 7 and
25 stationary grinder 6 are fed back into the hopper 1 passing through the
expelling outlet 24, the outlet duct 17, the control valve assembly 19 and the
recycling duct 18;
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b: Initiating the notor according to programred procedures through the 20
circuit controller 22 so as to drive the rotary grinder 7, the crushing
blades 2 at the top of the rotary grinder and the inpeller 8Sm@kstshes

i mpel Il er punp, and the control valve gssenbly 19 is set to circulation
state; c: under the suction of the inpeller 8 of the inpeller punp, the
materials crushed by the crushing blades 2 and ground between the rotary

grinder 7 and wRbnsilad i ARAEMaD! ey tﬁea"rﬁilkﬁ% ba@duclof sEadraratict
passi ng through the expelling outlet 24, the outlet duct 17, the control

val ve asgemiihiyodd add rébeclingecorabhitng dudt ghiBdind 0 thPQaRLRE Satsbllaphen the
material neets the mlking production standard after continuous and

recycl i ngperatehithe apdtg]i REIVG, adsBmbly" A9 tacedRdin®! 118" (Re pRRAhATASdt he
control valve assenbly 19 according to the programied procedures so that

t he Contﬁﬁdce}d@k@!@s@$§&nﬂ1ﬂe>’cdlﬁrd)lsviﬂl%aaﬁéﬁﬂﬂytl@ i Achagde tbhﬁscl?ar?lebthé}’, the
slurry then is discharged fromthe slurry discharge duct 20; e: The circuit

cont rol | slur@? theslurey shéhis diRthargRechbdi e d1ariyh@iscRARE GuaTeEXD;pr ocedur es so
that the notor is in a stand-by state, and the whole grinding process is

finished. ¢35]thef tdrcdibecehttotlgr ha9 hagitrslenphet ehytodti scbardiag, ta aheani ng
process can io0 be started. The device can be cleaned automatically by

addi ng cprarangned grocedireswotthat daparitor et 4 epari-bGtitecand ee wiasler i bed
process. [36] O course, for sone materials, to meet the crushing
requi r engrihdingiprocess $s figisifed.he present crushing and grindi ng devi ce,
repeated crushing and grinding is not necessary. In this case, the present
cr ushi bgsland Afitenthanglutty Heyibeencampletelst digcHageidangd ehhimocpristesd cand
ground materials under the control of the control valve 19. [37] According
to tHe pbéstartad. Therdevinearan be ichetared7agtamaticailyoby cridieg obehrting lididnot or
shaft through a coupling joint. Cbviously, the structure of this

from the hopper then repeating the above-described process.

(361  Of course, for some materials, to meet the crushing requirements, upon
using of the present crushing and grinding device, repeated crushing and
grinding is not necessary. In this case, the present crushing and grinding

15 device can directly discharge the crushed and ground materials under the
control of the control valve 19,

[371  According to the prior art, the rotary grinder 7 can also be connected to
the motor shaft through a coupling joint. Obviously, the structure of this
coupling arrangement is relatively complex, and it brings about a higher

20  installation requirement.

Embodiment 2
[381 As shown in Figure 7, 8, 9, a preferred embodiment of soybean milk
maker according to present invention comprises a milk-producing section, a
25  milk-boiling section and a circuit control system:
a: the milk-producing section consists of a milk-producing device, a

water supplying system, a recycling system, a motor and a control circuit
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coupling arrangenent is relatively conplex, and it brings about a higher
20 installation requirenent. Enbodinment 2 [38] As shown in Figure 7, 8, 9,
a preferred enbodi ment of soybean milk maker according to pres®iisssc

i nvention conprises a mlk-producing section, a 25 mlk-boiling section
and a circuit control system a: the mlk-producing section consists of a
m | k- produci ng device, a water supplying system a recycling system a

mot or - anBogrd: oNké Philkiprediting &E@i@@%ﬁilﬁg faRas dhe ToANNGS &@éﬁﬁ%ﬁﬂﬁ' gndevi ce

mai nly takes the formof the crushing an grinding device according to

Enbodi meptindlin® devlshacuidditig ROERERIENRAA IPRASrUSKBHRT '%rr%ha beehs %ﬁﬂg)édée

structures, shapes and connecti ons of the hopper 1, ushi ng bl ades 2,

retai ner nfdtedaB, whesdn echipndteiest, siRssead doi@chopt dhehd Fopary
grinder, stationary grinder 6, rotary grinder 7, inpeller 8, botfom 'seal

ring 9 otrushéngtAadenal vetaindideng 3TairashispatharhBer W?ft@f{) g%ﬁp%TgCQ\tﬁTth%l,

seal ring 12 of the notor shaft, bearing 13 of the notor shaft, notor

rotors 14statiobiapy grasderg stdionwy osribdek 6¢ U8y 1%in@éﬂ 7eim@etier B barasai ng 21

for the seal ring of the notor shaft and fan ade 23 are all sane as

those i ns¢dleing Scoflidie stgtionbndprigddg hetoroshaFhodhimoF front @overy 1e8@iloy
other alternative arrangenents described in Enbodi nent 1. The water

suppl yi ngingy $2eof tleonsotirssiafft abeating 12W0€ de niotoatsafpuabtatOroten 14 et
duct 47 of the water punp, an outlet duct 46 of the water punp, a water

i nt ake valoter 5@sing 16} motof baclecoér d6d oadet duet 1qyeapRingo? 1 e thekedl
feeder. A heating device is 15 provided in the water tank. A fixing plate

42 for thaghedt they metdrcshafidand fat dlatleVv2d senablr sdéBeams dewmer &4 thie t he
wal | of the water tank 45, and an electrical heating tube 44 and a

t enpeo at aruslseggpindidgadeyice sdr Emboatintene 1, forxinay empley 42hdoaltéhmtiveat i ng
device. The water intake valve 50 is connected
arrangements described in Embodiment 1. The water supplying system
consists of a water tank 45, a water pump 49, an inlet duct 47 of the water
pump, an outlet duct 46 of the water pump, a water intake valve 50, a water
feeder 26 and an inlet duct 27 of the water feeder. A heating device is
15 provided in the water tank. A fixing plate 42 for the heating device and a
water level sensor 48 are secured on the wall of the water tank 45, and an
electrical heating tube 44 and a temperature sensor 43 are inserted on the
fixing plate 42 for the heating device. The water intake valve 50 is connected
with the water tank 45. The recycling system consists of the impeller 8 of the
20  impeller pump, a recycling duct 28 for feeding slurry, the outlet duct 17, the
recycling duct 18, the slurry discharge duct 20 and a drain duct 39. An
electrically controlled change valve may be taken as the control valve
assembly 19. A boiling cup 37 communicates with the other outlet of the
electrically controlled change valve via the discharge duct 20. The expelling
25  outlet 24 is connected with the outlet duct 17, while the other end of the outlet

duct 17 is connected to the inlet of the electrically controlled change valve.

One end of the recycling duct 18 is connected with an outlet of the electrically |
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with the water tank 45. The recycling systemconsists of the inpeller 8 of
the 20 inpeller punp, a recycling duct 28 for feeding slurry, the outlet
duct 17, the recycling duct 18, the slurry discharge duct 20g@6hsasdrain
duct 39. An electrically controlled change valve nay be taken as the
control valve assenbly 19. A boiling cup 37 conmuni cates with the other
outlet of the electrically controlled change valve via the discharge duct

20. The gyReblle@9cBmeity 24,4 n i u whi | e
t he ot her end of %he %tlegﬁ?e’ ?ia&iélts t%g Pg%rgﬁlr}gc{ﬂg%ﬁepg te eﬁﬁthﬁg@lﬁhg

el ect ri caddylig@nédie fcﬁcfeéaﬂig §1df?5{r 98 secited ROt walt FRAEDNDMIehd18 IS
connected with an outlet of The €lectrically 12 OP050134. SG control | ed

change vaiube ésnyt ldescHdree @t bhefeebnhesRacth Wht hothBe ovtgaystithg duct
for feeding slurry 28 seclUred on the water feeder 26. One end of the

slurry dekefdcdty ¢oatrolled shaennealhryd aMd thd Beh&t 884 tREtdFisUaurled to

electrically controll ed change val ve, and the other end thereof i s coupl ed

to 5 4 hetlsd sy iinleet3 13dnothet & G@po_ﬁ@h@fbdiﬁﬁ%t@iﬂ WwAth R cehids ithercegnt er s
“thereof aligned. One end of the drain duct 39 is connected to a drain

‘devi ce (abgnedhOme endFbOiEdraiipiuee 3D ¢PRoANREIed & aadﬁﬂﬁnééﬁicég(rfﬂt(?t
|l eading to a cloacae), and the other end thereof is connected to an outl et

of the ekleswhi fralHigurespnhbg! bedh Gomtsidey,abyen chPectNt! @hctCldading fooard 33
is connected with the io notor and the electrically controlled change

val ve. Tbkwaoat) ranideth@esthes end thetrabietonmeatdibpn dinlelof2he eféctpighllgt duct
46 of the water punp is connected with the inlet duct 27 of the water

f eeder 26onffoHedathangbeesler. dthe dostrol kivcest bearl 330ist bedneweé rwithalve down
along walls of the hopper 1. b: the boiling cup 37 of the mlk-boiling

sect ion imotpr aniddde etedrically edrecolled ahangat valyedi Bausvater fFéderb26tem of
the boiling cup 37 is preferred to
clapped on a hopper cover 25. An outlet duct 46 of the water pump is
- connected with the inlet duct 27 of the water feeder 26. The water feeder 26
distributes water so that water flows down along walls of the hopper 1.
~b:  the boiling cup 37 of the milk-boiling section is provided on an
15 electrical heating discus 40. The bottom of the boiling cup 37 is preferred to
be spherical, and said sphere R is preferred to be consistent with the top
- sphere R of the electrical heating discus 40 so as to achieve a larger thermal
conducting area. The electrical heating discus 4 is fastened on a base 41 by
screws. The slurry inlet 31 fixed on the cap 36 of the boiling cup is coupled to
20 the slurry discharge duct 20 with centers thereof aligned. While an
anti-overflow electrode 35 fixed on the cap 36 of the boiling cup is connected
with an anti-overflow electrode support 34 secured on the housing 30 in the
manner of elastic contact. In addition, the electrical heating discus 40 can also
be embodied as an electromagnetic heating component. The boiling cup 37
25 may be taken off by means of a handle 38 of the boiling cup.
c: the circuit control system consists of a control circuit board 33 and a

control panel 51. The control circuit board 33 is connected with the motor, the
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be spherical, and said sphere Ris preferred to be consistent with the top
sphere R of the electrical heating discus 40 so as to achieve a | arger
thermal conducting area. The electrical heating discus 4 is fewiened on a
base 41 by screws. The slurry inlet 31 Jixed on the cap 36 of the boiling
cup is coupled to 20 the slurry discharge duct 20 with centers thereof
aligned. Wiile an anti-overflow electrode 35 fixed on the cap 36 of the

boi I i ng eléetiicaltynignisited }Mhtahﬁénv@l%i, -tRk¥ elit@Wpahgs U0 ddes uRper intke
secured on the housing 30 in the nanner of elastic contact. In addition,

the el ecvalvead0hbetdlogtribad teatiAd toba 42l s0d thaperdaet sshses 43nin the water
el ectromagneti c heating conponent. The boiling cup 37 25 nmay be taken off

by neanstafk 45hdrdientd Bvel stheordg lomthecwaterctankhss cihecdleétrivan hieatingy st em
consists of a control circuit board 33 and a control panel 51. The control
circuit doweud 83 ile aatinewdrdlbwi dlBetrbéde NRippiort Beand 1Be FOHBIBHatE 51
electrically controlled change val ve, the water punp 49, the water intake
val ves 50prdvided! eat the aholsdapi 80, trehpeddvelnd (heither ajonhecHARs oirek3 ridr t he
water tank 45, the water |evel sensor 48 on the water tank 45, the

el ect ri capedifiat stngetuee stuthedéhnttdiecianiit -waedfdrevelrives tin dliguser ard it3k and
the control panel 51 5 provided on the housing 30, respectively (neither
connect i ngt diffesilinfor ars pedinkiry petsorc skilkedoin thweaaotrealize ithess fednoisy, ar e
shown in Figures, and it is not difficult for an ordinary person skilled
in the ata coatrdahezprdcessss, fsaahuase fgedinpowatert imb thBewntercenkeheasimgh as
feeding water into the water tank, heating water in the water tank,

f eedi ng watethonpher watarttanks freding dhs hopper Fath scites, aadesalonaTofacilitate

di sassenbl e and use the soybean m | k nmaker according to present invention,
and 10 gaarsntteedsassempbbnand arset they sayratint itk maleerhappeding verpr2Sentof t he
m | k producing device in the soybean m |k nmaker according to the present

i nvent i oinventinmgfandatsl guarambesc safdtyvand sahitato eshdifi@n thhhopger zoviengs

of the milk producing device in the soybean milk maker according to the
present invention is preferably connected with the housing 30 through a hinge
structure, and all ducts are made of special food-safe materials. In addition, all

15 of the ducts interconnects with each other through inserting & snapping
structures.

[391  When the water feeder 26 supplies water to the hopper 1, in order to
facilitate the materials flowing downward more smoothly, especially to
facilitate cleaning the milk producing, it is preferred to connect the inlet duct

20 27 of the water feeder to the water feeder 26, and to provide blowholes 29 on
the water feeder 26, through which water is supplied to the hopper 1, more
specifically, the water is sprayed to the inner walls of the hopper by the
blowholes. Thus not only materials adhered on the inner wall of the hopper 1
can be rinsed off, which is advantageous for the down-flow of the material,

25 but also foams produced in the hopper 1 is reduced during the recycling milk
producing process.

[401 Tum on the soybean milk maker, then the control circuit board 33 gets
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structure, and all ducts are made of special food-safe materials. In
addition, all 15 of the ducts interconnects with each other through

i nserting & snapping structures. (39] Wen the water feeder gfpssisppLi €s
water to the hopper 1, in order to fagjlJitate the materials flow ng
downward nore snoothly, especially to facilitate cleaning the mlk
producing, it is preferred to connect the inlet duct 20 27 of the water

feeder t itbligs ypértinleeQles aRd gieah nfFIGIE O RURRLEP iRk ValyOSOMBL o1

feeder 26, through which water is supplied to the hopper 1, nore
speci fi callomatited et waseshitaxhe watel benlt B5eWHeH tise MatéhRVRPPESLIhRY t he

bl owhol es. Thus not only nmaterials adhered on the inner wall of the hopper

-1 can bthy desietl vilue, Whé clates leedlagimee A ohothet WalldeMhd hameotartkhds

material, 25 but also foanms produced in the hopper 1 is reduced during the

recycl i ngemdd & sigialducthegdrteslesiscuit $#04rd 330 agd thBecor@dladrcuit bar®Rser ,
then the control circuit board 33 gets 14 OP050134.SG into its operating

st at es angdiwgisvas iastricdon uot thenwiatert rtaketwilve BRKS s¥@h WeateP feeding (the
automatically feed water into the water tank 45. Wen the water [evel

reaches opbeatigsipgincipleuef suvh watevideekelsimelas oo Hdatoof thevavetfeedinghe
wat er tank 45 sends a signal to the control circuit board 33, and the

control devieiih Ddiy-adBomaticwesstar ofimtioratt] and tveill het bedescribédkeraal ve
50 to stop water feeding (the operating principle of such a device is

simlar then pets rehdy foatthe-riegtdipegatida\proeedureawhith waidesaibed wbsher of
prior art, and will not be described here), then gets ready for the next

oper at i ohprdegrderod avtontativas isieaproveetiand the equihectt iy amrefcaveni@it on i s
i nproved and t he equi pnent is nore convenient 10 to use. 1411 In a
pref & r etb wsdodi nent of a soybean mil k nmaker according to the
[411  In a preferred embodiment of a soybean milk maker according to the
present invention, as shown in Figure 7, a filter 32 is screwed on the slurry
inlet 31 of the cap 36 of the boiling cup. Said filter 32 can either be a rigid
filter mesh or be a flexible filter bag, used for filtering the soybean slurry to
15 _fit the taste of a user who favors a finer soybean milk. The filter 32 may be
taken off from the slurry inlet 31 while cleaning, and may be screwed on the
slurry inlet 31 after cleaning. The operation is easy and convenient.
(421 The control valve assembly 19 may also be configured as an
electromagnetic valve assembly. But an electrically controlled change valve,
20 comparing with an electromagnetic valve assembly, employed in a soybean
milk maker would lead to a space saving and reduction in parts numbers.
Since the valve body of a change valve cannot keep water or sediments, and
opening, closing, changeover, sealing thereof is more reliable, thus the
lifespan of the soybean milk maker is extended.
25 [431  The milk producing procedures of a soybean milk maker according to

the present invention are:

(1): feed soaked soybeans or dry soybeans into the hopper, then turn on the
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present invention, as shown in Figure 7, a filter 32 is screwed on the
slurry inlet 31 of the cap 36 of the boiling cup. Said filter 32 can
either be arigid filter nmesh or be a flexible filter bag, useshfRlss
filtering the soybean slurry to 15 fit pthe taste of a user who favors a
finer soybean mlk. The filter 32 may be taken off fromthe slurry inlet
31 while cleaning, and may be screwed on the slurry inlet 31 after

cl eani ngpowe \,QQQh@.bbﬁﬂ'Oil?)aﬁéﬁy and convenient. [421 The control valve
assenbly 19 may al so be configured as an el ectronmagnetic val ve assenbly.

But an el e€2):i fald ywamdtt rifitd ethechaRed Mahke, andOpphRaf | e Wvhttralo a
el ectromagnetic val ve assenbly, enployed in a soybean m | k maker would | ead

to a spapeedmyiminadnigsiaaireamdet thadontrlitahs contidl eerdui€byaldve body of
a change val ve cannot keep water or sedinents, and opening, closing,

changeover (3pedld nattheued supplieschded akher fohtise hoppet,i 4128 RAO rﬁBtdIhef

soybean m Ik nmaker is extended. 25 [43] The m |k produci ng procedures of a

soybean opefatenkepreded slung @yac]idgﬂgr;present invention are: (1): feed
soaked soybeans or dry soybeans into the hopper, then turn on the 15

0P050134. SGipoundertlee thatrodnifrtbe g@iiedl cirédit Bead, taé dindl Hoybehft malker
tank, and pre-heat the water to a predeterm ned tenperature under the

control pfodineed aotomlingitocthe dbﬂ'@nd'grdé’éduréb ds WHbeliarpedrinso ARk | esilingat ed
water to the hopper, and the notor operates to produce slurry

cycl i cal typ apdl) boilediterehethmonpowledadutt foe drdmitingt circuit board, the final
soybean m 1k produced according to the design procedures is discharged
into the b(d):ithye water pothpbas kedtrolledeby thbesorpmulr eidcwivtbdaed tdr foeldi the:
10 hopper with water once again, the milk producing device is cyclically cleaned,
and dirty water is discharged through the drain duct;
(6): the control circuit board 33 controls the equipment so that the

equipment is in a stand-by state, and all processing procedures are finished.

15
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(5): the water punp is controlled by the control
1o hopper with water once again,
cl eaned,
control
in a stand-by state, and all proce55|ng p
d ai ns*

and grinding,a material i.n ui.d state
devi ce mai nl &rﬁﬂ“ l,n,gggrlgdmg Vl‘éefftB
mat eri al
I ncl udes

circuit board 33 controls t $p;rent so that the equi pnent

q } xed th i U|ds sai d
prerclically; gewstine gradh

Said mi8 '5‘3;%‘3@%%%&' fartibipgietindipe Pt aa%@étgéél)ipm Rt

sai d mat &r]

gg\é\ngfglrﬁg %c&e}sr%q% ‘irrl Uf@ﬁgﬁg ri n&gag ar 2. The shin rindi devi ce
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V-shaped,opening . .to coarsely c¢rush materials. 4. The
b sl @%@?e@lﬁé% gPRpansTEs dngludesr a statippanyc gsindgsand a

rotary grinder, wherein the rotary grinder is fitted in the stationary grinder
with a dynamic rotating gap therebetween, and said rotary grinder is fixed on

a motor shaft.

3. The crushing-grinding device according to claim 1 or 2, characterized
in that: said coarse-crushing section is formed by upper ends of said stationary
grinder and said rotary grinder, wherein the gap between said upper ends of
said stationary grinder and said rotary grinder should be larger than the gap
between the lower ends thereof so as to form a V-shaped opening to coarsely

crush materials.

4. The crushing-grinding device according to claim 1 or 2, characterized
in that: said coarse-crushing section is a crushing blade located above said

grinding components.

5. The crushing-grinding device according to claim 4, characterized in

that: said crushing blade is integrally formed with said rotary grinder.

6. The crushing-grinding device according to claim 4 or 5, characterized
in that: said crushing blade includes a main blade area, a transition area and a

secondary blade area, wherein outer edges of these areas are broken lines or
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20 in that: said coarse-crushing section is a crushing bl ade | ocated above
said grinding conponents. 5. The crushing-grindi ng device according to
claim4, characterized in that: said crushing blade is integpgdshyssfser med
with said rotary grinder. 6. The crushipng-grinding device according to
claim4 or 5, characterized 25 in that: said crushing blade includes a
mai n bl ade area, a transition area and a secondary bl ade area, wherein

out er edgapvedf 11h6§8ﬁ1@ﬂ@@%oﬁﬁ@ct%l@§<6ﬂ shid'Bfol@én h@E’Q%P%ﬂm%@lBUfrﬁﬁﬁhtéd nes,

and the connections of said broken I'ines are smoothly transited, said main

bl ade ar g@dolfnam%lﬁdél&bémfhh@@uﬁﬁ adedhdshad hﬂanﬁa?ac)n Pl Y189 10065~ |

nost preferably 135 - , While the inclination of" the secondary

bl ade ar ¢85Fs, Ifost p?@ferabl}?DSBS@r ef qusl y dhile 19 1nc11ﬁaﬁbﬁt@96)eo$ fifecom t he
crushi ng bl ade vertex |ocated in the feedlng inlet of the main’blade area

to the Ogéwncﬁ;i?%lﬁﬂetdi@a ﬁ@tl@r"ymo)ﬁdemdsi%reﬁerabbf 15° nmsor?Dsta disedrieabl y
3 - 8 mm and bei ng nost preferably bet ween 6. .5 nmm when t he

di ames er fiidrh)thefcrubleingobRide Géieddocdted4a 1 feédni@ml@t @fhheQngfn BHideg
devi ce according to any one of clainms 1 to 6, to characterized in that: a

cr ushi ngaghiptdtlie bateradpel @hthe(tdtasf glidder $X)M512 ~MBsinmd) Bicdt @béﬁer@lel;y\f\e n
(0}

18 .., 21 mm 8. The crushing-grin |ng devi ce accordi ng to any one
cl ai ms 43te § mnghandcXebéingdmiost tpraferabhe batiebhn@sbl-afls han wheai gt (h)
of 3 .., 20 mm nost preferably between 7 - 10mm when the diameter of the

rotary gdiardeteri(sb 36f tA& rowry @rintiee is #6shimg- gri ndi ng devi ce according to
any one of clains 1 to 8, characterized in that: said rotary grinder and

st at i onar Yy g I oL LN ¢ t n
oLt N, 971 TR ARG Rlng dellke LOBORILIPR gh) R LIRKRDE 4,
cr ushh NgcharAiged el thet:of Coushing dieariB¥r 308 PhefdiR! () b1 % 35 mm,

most preferably between 18 ~ 21 mm.

8. The crushing-grinding device according to any one of claims 4 to 6,
characterized in that: the crushing blade has a height (h) of 3 ~ 20 mm, most
preferably between 7 ~ 10mm, when the diameter of the rotary grinder is 46

15 mm.

9. The crushing-grinding device according to any one of claims 1 to 8,
characterized in that: said rotary grinder and stationary grinder are both of
right tooth type, the gap therebetween having a size of 0.03 ~ 0.6 mm on

either side.

20 10. The crushing-grinding device according to any one of claims 1 to 9,
characterized in that: said pump is an impeller pump, and the impeller of said

impeller pump is co-axial with the rotary grinder.

11. The crushing-grinding device according to claim 10, characterized in
that: the impeller of said impeller pump is integrally formed with the rotary

25 grinder.

12. The crushing-grinding device according to any one of claims 1 to 11,
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characterized in that: said punp is an inpeller punp, and the inpeller of
said inpeller punp is co-axial with the rotary grinder. 11. The

crushi ng-grindi ng device according to claim 10, characterizedopgapiziat: the
i npel ler of said inpeller punp is inteqrally formed with the rotary 25
grinder. 12. The crushing-grinding device according to any one of clains 1
to 11, 18 OP050134. SG characterized in that: a retainer ring is provided

at the behdratitbdintthat: HoResher ¥ng Fhegﬁvliéétﬂ Nd- el BEtiBeh ¢\ 6F the
according to claim 12, characterized Tn hat: the inner dianeter of said

retai nerhopper.is 15 - 50 mm nost preferably 5 36 -j 38.5 nm when the
rotary grinder has a dianeter of 46 nm 14. The crushi ng-grindi ng device
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10 state or mixed with liquids, said method includes material feeding, material
crushing and grinding, and material recycling, characterized in that: the
material is coarsely crushed then finely ground, then recycled outside of a
crushing-grinding chamber through a pump and recycling ducts downstream
of a crushing-grinding part, so as to improve the fineness and uniformity of

15 material particles in the slurry, the rotation speed of a rotor is between 1000 ~

3000 round per minute during crushing-grinding process.

16. A soybean milk maker with a crushing-grinding device, comprises a
milk-producing section, a milk-boiling section and a circuit control system,
wherein the milk-producing section thereof consists of a motor, a hopper, a

20 water tank, a crushing-grinding part and a material recycling part, the
milk-boiling section thereof consists of an electrically heating device and a
boiling cup, the circuit control system thereof consists of a control circuit
board and a control valve assembly, said soybean milk maker is characterized
in that: said crushing-grinding part includes a coarse-crushing section and a

25  fine-grinding section, said fine grinding section comprises a pair of grinding
components; and said material recycling part consists of a recycling pump, a

control valve assembly and corresponding ducts downstream of said
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20 water tank, a crushing-grinding part and a material recycling part, the
m | k-boiling section thereof consists of an electrically heating device and
a boiling cup, the circuit control systemthereof consists ofrgaoieaptr ol
circuit board and a control valve assgnply, said soybean m |k nmaker is
“characterized in that: said crushing-grinding part includes a
coarse-crushing section and a 25 fine-grinding section, said fine grinding

section gaphingesimlingigargfarybutiéi of the eRPORAE Fpurﬁ]!?qs RInfeGRIEWIR] an
recycling part consists of a recycling punp, a” control valve assenbly and

cor r espoiiden®fdugids coauriit vepe absaablly, b8e CBRG0dB4aRE fdcyelinggdact ndi ng

part, an outlet of the recycling punp is connected with an inlet of said

control yahiveted seiblan osner efdaidf comirdl vabycidseghisliicand she oohereeh@dfwi t h
an outlet of said control valve assenbly, and the other end of said

recycl i ngaiduetytiéagelucolddis tbctheefopﬁér.l?- The soybean m | k maker according
to claim 16, characterized in that: said soybean m |k maker enploys a

‘crush ng-gri pdli Tige deYbhESh FHEE UG R0 Welatth 16 RacelPeddn thit: The
g t f% 1§l, charact erlze% at :
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control | ggy ghanGge1BhY® fofpugh a slurry discharge duct. 19. The soybean
m | k maker” according to claim 18, characterized in that: said slurry

G ochar 0° 9UEE 3R CHOREGh G i ALl R Sl BB .

E?oi‘%eﬁﬂf KRk o e, %%&f,%gagﬁaﬂ%?%%ﬁ{é}égﬂid&%@ﬁ?fi%@%ﬁhﬁé?ﬁ?%%»ﬁet 'hZh

1OPPE A48 B 3 cpuels R il SR, s e v v
controlled change valve through a slurry discharge duct.

19. The soybean milk maker according to claim 18, characterized in that:
said slurry discharge duct is connected to a slurry inlet on the cap of the boil

“cup with the centers thereof aligned.

15 20. The soybean milk maker according to any one of claims 16 to 19,
characterized in that: a heating device is provided in said water tank, and
water in said water tank enters into the hopper through a water feeder, said
water feeder distributes water in such a manner so that water flows down

along the hopper walls.

20 21. A method for making soybean milk, said method includes the
processes of material feeding, crushing, slurry producing and milk boiling,
and is characterized in that: the soybean is coarsely crushed then finely
ground, then recycled outside of a crﬁshing-grinding chamber through
recycling ducts, so as to improve the fineness and uniformity of material

25 particles in the slurry, the rotation speed of a rotor is 1000 ~ 3000 round per
minute during crushing-grinding process, most preferably, 2800~2900 round

pre minute.
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20 21. A nethod for making soybean m |k, said nethod includes the
processes of material feeding, crushing, slurry producing and mlk boiling,
and is characterized in that: the soybean is coarsely crushedpgdagenrakinel y
ground, then recycled outside of a crushjng-grinding chamber through
recycling ducts, so as to inprove the fineness and uniformty of materi al
25 particles in the slurry, the rotation speed of a rotor is 1000 - 3000

round per  nRRUT®edsckied %uéfmﬁg 19 blaﬁ’irﬁglgbﬁﬁﬁt%‘ﬁenm in Rh&F: ahabliter
2800- 2900 round pre m nute. OP050134. SG 22. The nethod according to
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95C before the material 1s crushed and ground.
ground.
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