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it i IM o diiii HIL IM I MM Specification
*166166* A Crushing-Ginding Device, a Soybe
Maker Including Said Device and a Mt hod foﬁiﬂlmmmlmmuﬂmll

Soybean M|k Technic Fi G The present” .
i nvention rel ates togbﬁgﬁg?%t&;mi:r ushing and "¢

—gattAg—ant—ore—partt+ettar--—toa—m——m ——
cLushi ng- gt i.ndi.n evi ce d,a nme for crushi apd.
AR CtiBriaE Deict T Sgreali Mk Nake P Tgelidthd Saia
soybean @11k maker Q\l i.d ushi ngzehHi ndi ng
dev co. dMvise 3 SO BT MR fe SaViaE Ml
Background Art [21 In the conventional colloid mlls
used in the fields of nmedical, cosnetic, dope, fine
chenj cal industry and food producing etc., whether
Techuygak Kinelg; r uct ured or disc-structured, the mlli ng

di stances of run.are small .du he ILnitation.o..
(1 zlesIPfféeB'f Ipyentign relaigs to the g‘?iigptftcéuﬁblﬁge@ﬁéd £rinding, and
super - f.ine grindi of a terial, the equyi nt is,.
more, gReiqujany A Roisbingerding deyice,ang amethathidrerishing and
. processes ,0of the rotati nd stati qnar 111 bhodies .
arindpg Barciin g i iReliSh pbd BeBRE 31 S0 T miliomateT loying
.yhas,to run at very hi S d eneral ly around 00
said ffstiiGertindng @&icr a8 a RRIE0 (GFMidne So7bean Foffkng
operation and a | arge consunption of power. 20 (31 In
the prior art donmestic soybean m |k nmaker, in order to
achi ev mniaturization, the grinding device is
Baclkg ta hi gh- speed notor so that the crushing

chgr

(1 Sy BaponveRionsl €l mikoaard 1 e feids SRBIFdishhg@smetic,
dope, ot A onChpBiRlof RS agul |(@Pdo REPGH IR | Rl Whether
coni AL BT USRSy BB A i smatl
e GFgRT fon R A LA RS B i
supe?—?yr%egﬁhmAé( oﬁk&raté)tfialz,’l%ﬁg 'gahﬁgjment 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.

(31 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
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

! AR
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*@00002* 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
are conplicated and difficult, and it is inpossible
to obtain an integrated structure under conventi onal

typeD e geindigy) devvéed tiedregy conbisss anstatse(itd.ed stationary grinder)
arrangenent is enployed for the stator and rotor,

and hasubit (ing a Iﬂo@r%'agr@ederrl)mrhe iwfventdd bpheves tizathbigeh the design
| abor in assenbling and a high failure rate. Its

and arendhctare pfitheisphter iandt thet rotet aré abmisliguted ethdaddficult, and
pushed thus crushed and ground by a cyclic force

it is ¢aysrdibly tbhebthastanr altagiated rsohattien undet weawehhienal process
assenbl ed stator and rotor, so that the material

- and teehoapegy, whuh ah@skegiblep aadnpeansrithe enoplery ednforl the stator and

gap after being ground”. Thus, the high rotation
rotors pesudtiagsia dldrggsiuabber ofirdllspatty et hgge ddbomimyassembling and
noi ses. Contents of the Invention [4] In view of
a higibfaibuneenate. dte dpeiat v prinagds i thathmatemalerst pbed and pushed
colloid is mlls, the aimof present inventionis to
thus proshiatband @roshidry grayedicntprdedavised dry thy famdirelptiveerotation
materials in a liquid state or that m xed with .
betwieeguthes assemabled atatdrandheatenf so $hatl thevnaterealn“ereapes with
. mniaturized and manufactured easily, wth a |low .
highrspesd from Itbey lemarggndas @apt abar bespg Breupdesdius, the high
invention also provides a soybean m/| k naker and a
rotatien Apeed alyorbringmabeoyt & dysnelvantagaot Byee nig@ean il k
maker enploys said crushing-grinding device and is
capabl e of solving problens in the prior art soybean
mlk r}Bker such as | arge noises, low mlk production
Confepts o .I'Q’aﬁ"(f'o%oybean m |k nmaker is suitable for

(41 R i Rgoh APRUPTECRERNEE Graivaitacen i Hbehaunntional colloid
it B R R O Gl P T S e RRBB i o
i) T AP ot DB S0 S5 TR, and
methad' thdeo?ISA% LS ban® Bh dnlihi2EudLe U RE5 - ured easily,
with a low noise and low energy consumption.

[51 The present invention also provides a soybean milk maker and a method
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

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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2 conprises a pair of grinding conponents, and said
material recycling part consists of a punp and
recycl i ng ducts downstream of said crushing-grinding
part. 171 Since the crushing-grinding device provided
in the present invention 5 conprises a
coarse-crushing section and a fine-grinding section,
comprisesmat pairab grardingychinpainentgr s datdrmagridnrecycling part
exterior recycling nmechanism the rotation speed of
consiste ofrai painpoared rpoyednig doats dewmisaedhy of ediderlyshi mgrgrinding
the noi se and energy consunption are reduced. (81 The
part.present invention also provides a nethod for
_ cyclically crushing to and grinding a material in a
[71] | Sindedtlst areslungagninding tdeviceyiroyideshiio thet poghent invention
i ncl udes the processes of material feeding, materi al
compsesha Kgaeseecmpshingg sectaoul anded Eineagrindmg$éatinn, and materials
characterized in that the material is finely ground ]
are cyfclisallycgrnusel througbhad, exthoor rrecyclieg mweckanisnyfthg rotation
crushi ng-grindi ng chanber through a punp and .
speed exfytbiei grnding eoapaments sandie greatty oeducegl, ghisdhegoise and
part, is so as to inprove the fineness and uniformty
energy caaswnpsionretredueedi n the slurry. The rotor has a
rotati on speed of 1000 - 3000 round per mnute_ during .
(81 clbenprggent imEniiPpradsegrovidas pnmsithed fos ¢xligadly crushing
nai ses and failure rate of a soybean m ]k nmaker and
and grpAHE ar matgiidaut 8 lbauidhsteformmixed twhd.i%léﬁt said method

incluges 56 B5CHSER ObaRIer oA Gy e mAer ] cERSH NG b GiAgnE and
matenl ey S RRTRECETIER Inatlat e aterg Sedingy grung after
conr g R e Y S BORe T n e RSB chamber
o e 3 0B T 5 AL SUAG Bhdn par
o SRSt SO OB B BBHGREs e P st
“The $bidiUhhs P3beh AN s%e‘éanaf %006 Y %000 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
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
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



assenbly, characterized in that said crushing-grinding
part includes a 3 coarse-crushing section and a
fine-grinding section, said fine grinding section
conprises a pair of grinding conponents; and said
material recycling part consists of a recycling punp,
a control valve assenbly and correspondi ng ducts
coarsionsshiggweofionaimdl & rfushighigrding sdctign psaitl. fike gowidigg section
of the recycling 5 punp connected with an inlet of
compibés aophirobf \paindingssemponenss)dadh esaeddnaferiad aiedycling part
recycling duct is connected with an outlet of said
consisistofol neglyelingspenty,ya coaneblt helvet bssenebly afid seordesponding
recycling duct leads to the hopper. (to] A soybean
ductsridokvmstkeam ot sdiidsctushengppiridiag partt Am pudseof the recycling
invention is advantageous in that it is conpact in
5  pumptoomricoter] wats untialetsef shidecomirohvaloww assenftly) anéd onet end of
and | ow noi se. Furthernore, the m |k production rate
said recyilgtg dudt isi conriested syith ancdwtiet. of] saifl comérqinedeanssembly,
i nvention al so provides a nethod for maki ng soybean
and thiel dther saddfrratidhoecyclong dast femdsitodhe thopgieng,
crushing, slurry producing and mlk boiling, . o
{101 cAaseyhean matk imakdraof this typgtwanided soihe prrgsentuskention is
before finely 15 ground, then recycled outside of a |
advaptagaeusging thatditni eompast inrgtougshre, reasycta agsembles with low
.. as to inprove the fineness and uniformty of materi.al .
to failuprate ansslaw noige. dTurthgrmernce the tailk pseduction sateds high and .it
) speed, of 1000. 3000 round per m nute during
lseaﬁyg@ﬁkﬁngrinding process. [121 In above nethod, in
order to further. inprove the m |k production rate, 20 .
(i1 aﬁgetmsserasweaﬂogo@lgeﬁomqf%, a2 ppetBod: foxmakingcepybsan milk,
., the terial is heated.tq.80 C .. 95 before, the ]
said pag@odainglydes, saategial deeding ccrysbing. Sty predisipg and milk

it bR o e % S e e et

5 arouhlIE HETUREEI S50, MhgPhl s bR B Foue

recyGUB8 Flotsr A A0 WIPLSYs i cifigBbopod WeSAS 3P difterial

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 ~ 95°C 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

C ~ 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.



automatically after m |k produci ng procedures have
been finished, so that the problemthat the mlk
produci ng device is difficult to clean is also
resolved. 4 [ 13 ] Wen the crushing-grinding device
of the present invention is used to grind material s,
and when the soybean m | k maker of the present
(131 | Whehithe drashisgegdrindinyg edvic: s6\thepresehkinvditiomiPused to
preferably has a rotation speed of ~ 2800 - 2900 round
grind @fatetiald, exrdlwibea theesasbeahi mitkamiaker of the gresent mvention is
Techni cal requirenents can be net at such a speed, and
usedt fae pppdued isogboan gailks thaoowwr préfeaablyOhas 6D rdetidiekpeed of
Brief Description of the Drawings (14] Figure 1 is a
2800st+u@Bi0alrouadr geennainuen dbriag ehbdodiushihgegriadingn process.
crushi ng-grinding device according to the present
5  Technivantequirenidiith daingbe enét dtsuehca speedsentd tmbperation noise is
' along line A-A of Figure 1; (16] Figure 3 is a
no morethas &t +@fadecibely al ong 1ine C-C of Figure 1; (17]
Figure 4 is a partially enlarged view of a grinding
chanber; [18] Figure 5a-5b are plan views of a
crushing blade; 15 (19] Figures 6a-6c are vertica
Brief Deseripton afdheDeawings t hr ee ki nds of crushing
bl ade; [20] Figure 7 is a cross-sectional view of an
(14 ehigaieneht 10fa t blagusdybkarepresantatian e ofa@or einbgdimenheof a
' present invention; (211 Figure 8 is a staggered
10 cruskiagrgonding devicgl ansgrdingetorthe presenigimvention; 20 [ 22]
Figure 9. is a plan view of Figure 7. [231 In these
(151 fFigures? isi1a creyspegotional piewralaag dingod -Ant Figuienlsr
ring; 4.. crushing chanber; 5. top seal ring of the
(161  sFigumgnhisa grossaesotianal suewi alpnginegerqded Figurerlst ar y
grinder; . 8. inmpeller: 9. bottomseal ring of the
(71 sFigursithisa pgriiaide enlarged pewrofsh grinding Chambar £ r ont

o SRSl e i e SRR 5. 2% s oo
15 [19] Cﬁ?g'l? 5 gi6cm)2}rgr vertical cross-sectional views of three kinds of
crushing blade;

[201  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.

(23] In these figures: 1. hopper; 2. crushing blade; 3. retainer ring; 4.
crushing chamber; 5. top seal ring of the stationary gﬁnder; 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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back cover; 17. outlet duct; 18. recycling duct; 19.
control valve assenbly; 20. slurry discharge duct;
21. cap for the seal ring of the notor shaft; 22.
circuit 5 controller; 23. fan bl ade; 24. expelling
outlet; 25. hopper cover; 26. water feeder; 27. inlet
duct of the water feeder; 28. recycling duct for
contf&lest; B .stan b¥ade;224. bkpehin oﬂﬁlet;hQSV\ﬂi%ipeie@dﬁr; ). water
housing; 31. slurry inlet; 32. filter; 33. control
feedet; ' TUiihldrahicd of 3He veater federt R8wWwredyedingodactstupeeting slurry;
35. anti-overflow s electrode; 36. cap of the boiling
29. slovhdé. ofotid wagercfigzde3830handbmeyf3 it. duhei Irileg 32 ufptter; 33.
39. drain duct; 40. electrical heating discus; 41.
contb@lseircdil. bédrd; 3gt. pdrai-evetflowheldetaidensupieoiits 85. 4hti-overflow
tenperature sensor; 44. electrical heating tube; 45.
electwatley 36 acdg ofithe bailirgt cdpprB7oboil e wape3 8 phapdle4ot the boiling
inlet duct of the water punp; 48. water |evel sensor
cup;; 3% dranmaidect;pt0pelebtricaleieatingndescasydl vbas&142 chringplate of
1o panel. Detailed Description of the Preferred
the hedtoug rdevice;( 23] tdinpepatase rsensoneddi eteotrical heafingt tube; 45.
di scussed in conjunction with the acconpanyin '
watettrtankng6. auidetedrixesdifrtbetwates minap; é7bi§ﬂetedu©le<sﬁt%iepwatﬂr pump;
of the 15 present invention. Enbodinent 1 (25l]
48. watpr leyel seasor3; 49. svater puynps 80r exatenbouikeevalvet 5. control
crushing-grinding device of the present invention. A
pandli ne grinding section of said device-consists 20 of a
stationary grinder 6 and a rotary grinder 7 with ml|
teeth distributed uniformy on the inner wall of the
stationary grinder 6 and the outer wall of the rotary
Detajledh Rescription of $he Brejerresb Embpdimentd i nsi de t he
stationary grinder 6 wth a ,dynam c rotating ga )
(241 ¢ ffé\eeb’ésﬁlébﬁ}vetfm@[b&ﬁ”\gﬂxi Euﬁéphgh%ﬁ%é ip. qsanuBCBoRyith the
in either side. The | ower,.end of the stationgry . .
accogpARIPEI N A HMPOsMEBI o Blvna BeNeh dgseription of the
h bolts, with a bottomseal ring 9 of the

t hrou
presgl@tam\%ﬁgpy- gri nder provided between the | ower side of
the stationary grinder 6 and the

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
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
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 10 with axial alignnment and
is fastened to the front end of the notor shaft 10 by
screws; crushing blades 2 is integrally fornmed on the
upper end surface of the rotary grinder 7 so as the
rotary grinder forma coarse crushing section. A

10 vsgg@midmi ERMARATRThSehed tBARRSrodt el JfMRE! th8forSshaft 10

an inpeller punmp in 5 a crushing-grindi ng chanber,

by sefeveditdrebhHigChlatiés s Rﬁb?@illyf FortReADYEMR Mpé& efld surface of
recycling duct 18 and a slurry discharge duct 20; the

the dovagegrihdet ViscRad eROpStarp et Yorm 4 icvasde/cashavededion. A
the outer wall at the upper end of the stationary

recy@lingdsstém compéséP EgRler 1,néh bnmpklleh@ of ahiiaip¥ller pump in
grinder is provided at the top end of the stationary

a cruphimgarifdihg chasubser, agadiitte;dut 1Vl @int2dl Vel verayesiddy 19, a
on 1o the notor front cover 11; the inpeller 8 of the

recyclingldust J8iapdis shurrprijscharpelduot t20g thetlspper 1 wiigh a’repose
and the inpeller 8 is co-axial with the rotary

anglgri idfikedly saresaiddornthe diutentvall fethienispéreend ofinbe tshtionary
rotary grinder 7 are integrally configured so that

grinddre6 sandiattopeseal rirtge 5 eoft iheestatiopatyi goindenshprgvidddvitahe top
is conpact. The outlet duct 17 is connected with an

end phitke stdtiarmrycgmnded 61t6 eradure seatiagblay ddtletadd isrproeidkd on
of the recycling duct 18 is connected with one outl et

the wiotohdranincovtr V4] the dsysettdry8 16f thehiiimpellee pamer issarranged
of the recycling duct 18 leads to the hopper 1, and

belovnhéhenotasy ghiadst uf,r gndithehimpelled e is 20-asiad owrthc thed rotary

. wth the other outlet of the control valve assenbly

grindgr: 73 Incsaid embediment,| the anpedec Snandttbe watary tgrinder 7 are

not or and the control valve 20 assenbly 19; the notor

integralyit cerfpgureds spsthvagsthenstrustrenel tbe ointirgs rery clmgprushing

.bolts, and shaft, bearing |3 for the front end of the
devige is,Fompact. e pgtlgéeluf:teﬂf} iscpaggiad with ae inist @f the control

front ver 11, and a segl ring 12 of the notor shaft .
valve @ssemily doy atishoBer s @?t'éxe Egoxclingedpsin d 3113, copnaated with

one SiBlet GEAhS Farf ok valva ciserblk R avhits ther ethin, Sngsof the
recygl(i)r?!g ecFluctt hlr8p Pegargist t%etgeaﬁogi)gg ﬁ? a%%' 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
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

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.



[261 The control valve assenbly 19 may be an
el ectromagnetic valve, an electrically controlled
change valve, and so on. 7 [271 The repose angle 13 of
the hopper 1 is between 25 - 40 , nost preferably
between 29 - 35 , so that materials in the hopper
can flow downward snoothly. [281 As shown in Figure
(271 4Th@ feﬁﬁd%'enﬁﬁ%re' B of the ‘#e@'e[j At beRRedV®s° end40f | most
5 the hop e f

per to prevent material from

prefé?&B[}f bevwBen umrardig ° dutsihnghat Ghatridle ’insﬁleaﬁoPPele NSEa® flow
that” the material is cycled in the crushing-grindi ng

dow@@gp@gm(fd@g}‘the top down to the bottom When the
rotary grinder 7 has a dianeter of 46 mm the inner

(28] dA8RHARVN PnWFigpe 4, & AdtARierring BisSprovidedeat thet MR end of
15 - 50 mm nvst preferably between 36 - 38.5 mm Wen

5 the Bappersilzeolfrdvenpethiecenatdbial £8nd svarfldweingeipfaiiy during
grind at high speed and efficiency, while a smaller

crustiihg! 8008y t¢ensumothal theadlateridlnisneycleduat thedomshih@wrinding
of the material or a small anount of the materi al

chantsat! fronothenbprdowhaot the bottehi.nWherh dmbeotatyngdndehd has a
end of the grinding process. Meanwhile, the height H
diameter vhel@mush)ithg oherbdnmetehddlaf Hee betainen riry 35should be
nost preferably 15 between 18 - 21 mm In this nost
betwkandriabl ¥ manghtost prgkerablyebetsweare3 6 an38achimy &Vhehisghd size
grinding velocity and efficiency. It is difficult for
10 is betweemalteryi 38.5 mmyj the Hepiwercdn goinehatthighhspeedand efficiency,
crushing chanber 4 when His greater than said val ue,
whilena shellembedager mze moulélllead dovan sometrhbptividenviiflasv of the
| ess than said value. Another factor that. affects ]
materiad ayr & schall aspewnt 0F thaeenaterightconldinatoentendntanghe crushing
bl ades 2. When the rotary grinder 7 has a di aneter of
chamfgrrdnneardhe ieaidgaf the grindiag qrespssndMisaamdite,stheuheighbé H of
bet ween - 20 mm. nmpst. preferably between 7 - 10
the ¢rushug gﬂam%g%ﬁwﬂécw beftwenslﬁe'ss%wam, 0% prné?erably
value, while the dal\;i ce tegds to get .bJ ocked if hd's_
15 betwgeBal &~ tHammaila this juost dayoerabls theight sapgey the device can

. tly. . . . . .y .
achieve a (igllygrmdmg 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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25 [291 Meanwhil e, the shape of the crushing bl ade 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 nain blade
area A, atransition 8 area A2, and a secondary

bl ade area A3. The outer edges of these areas can be

' 0 i ' ' r i
e AR 0 4y LTI BN e P s

bmkg\mn?e%t h9JRoWn ﬁaimgafeobsrbd hNQfvedEnéais"sHiWASN Rigkite Sb,

serves to pre-crush and take in the materi al

with Bidothl Bansitib dttA8TohneBtiondofdafd beskMesinks. Thathain blade
the pre-crushed material to the blade area A3, and the

area mf‘gérv%rs% Pe-episteantotakéeii wad IntafeeRd pdieicte itherteghsition
material to the crushing chanber between the rotating

area AOsert/as k@ hamyitthenstercrushed maiatidll tadbedslade Area o3, and the
the crushing blades has an inclination a , i.e.

bladehtéi W ; Irvdd eventudby fedtbdlie detiveredyatédal to thd2rushing

whil e the rake angle 0 of secondary bl ade 10 area
chanfBer bet®vech thedbatihg ahd stafi®nary peidepr Sirl allin b3ade area A,
-50 ; a distance romthe crushing bl ade vertex 01
of thefcrublginkesiddes hat aof irch@ationn ol age af EgOAN, of d00fe~ 165°
outer edge N of the rotary grinder 7, i.e. X, is 2 -
mostlﬁrdfe“rabt?St35°pr~efléﬁébL)wl3ile the makeanz|X i%s obsecondary blade
preferably between 6.5 - 7.5 mmwhen the dianmeter (b
area &;, ilee FR@§T,,gsil0der 707 s, ddstrprefbnablydd 5t and® can distance
lead to an 15 opti mum feed angl e and i nprovenent of
fromt the grishitighblaleeeertex @ hof deeifeed infkteotvidret inmah blade area A,
~contour line Y of the crushing blade 2 can be an arc
to the vaterhedge ilN ofithar ety @rimdert 7aiight X, i ise2stohd i, most
Fi gure 6b or 6¢c which may be enployed for different
prefeyabhdB g ey aadsX isoneat peeferalelyc begweery Obd add. 2 mmswhen

a confléjgurati on of Figure 5a or Figure 5b. 20 [30] In
the digmeparesknof thpeefare grindend isrd@ymgrliaeistangeganlead to an
.stationary grinder 6 are bot f right-tooth type, ]
optirapm feed apgle ands LRI AYGIBANE ogaﬁgxet BERehg epeRd oh the device.
ith ide; th i.nd 7 [ ) )
The gql-aftﬁ‘d)é' Sl ,c%lgt(btge nltu&q:e %8%35@%%55&3@2@@(1@6‘ Qg%q?f f,tala%naarrc%me shown in

.t d-toot h fi t.i on,
Flgugqa g;{ioa gq?gxght(i?nr}: sfown in F 1gutr2% or %cb\gh?éhn%{aey be employed

for different grinding materials, no matter the crushing blade 2 has a

configuration of Figure 5a or Figure 5b.

20 [30]  In the present embodiment, the rotary grinder 7 and stationary grinder 6

25

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,

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

[Ne)



mul ti ple stepped; the cross-section of the teeth may
be rectangul ar, 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 mllstones counter-rotating 9 with each
ot her, and the grinding surface thereof nay be

with RaEh 2RRéRland 1B 1o rTRGI RO TECE tHESBO P th BB horizdmgalf | ne
grindi ng section of the crushing and-“grinding device

(321 "RHeR&drsé «GUishing 56¢6tiGE A%l FiMWBrindig $eteon, ofEEE crushing
they nmay separate fromeach othér, for exanple, the

and grfinditighdePicedQay E@Ynﬂ@?r@ll? foanhetelsyshmwatigdrignrs Neand they
not or shaft 10. I n another preferred enbodi nent of an

may i stpasdtel fivhh Usddh othéhefogapxanpieethd keudlingebligleol may be
the stationary grinder 6 and the rotary grinder 7 can

5  sepaR@el§nhigréddten ke ator- stidbdd. dpemdther $Pefisred embodiment
directly formthe coarse crushing section which

of arpiritegral lsyruotusd) the gapnbétwéeai theatdp endsofinlee set@mary erinder
entering into the fine grinding section. 10.

6 andimhﬂsbtaryrgxﬁ@derf Urdamebe @nilagiedoto forph ac¥-ghiapetdeopening, so as
crushing blade 2. The gap size of the opening depends
to diectlipe fermetld ocwdarsei stughangi séetsor owhécler parextily ( 88Jsh the
The inpeller 8 of the punp enployed in the recycling
matesiadt panticdes ainslo madeesathemdeptardentinionthé| ineagdndmg section .
nmounted on the notor shaft 10. Said punp can be any
10.  dowmsti¢aablfor fughed gpundpng nn tilaecgof the arushingibdade aAnThiesgap size
be nmounted 15 outside the grinding chanber. (34 ] The
of the topening dephrds poshersgza nll matenial pgrixeles ée bexrrushed.
following: a: Putting the materials to be crushed,
(331 whhenmpeller & ofi thei puspacmpdeyed stiedhe vieeyclingsiygiem can also
into the hopper 1; b: Initiating the notor according
be an indepsgdemtatnpsl ks gk issmawnded iont e mogor shafitrldi§aid pump
control l.er 22 so as to drive the rotary grinder 7, the
can ke gaki sytahladiguid pump He the prisie ame viideh cpngglsa g mounted
.and the ippeller 8 of the inpeller punp, and the
15 0‘”@64@?(&“ ngehambem y 19 is set to circulation state;

(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;

10



c: under the suction of the inpeller 8 of the inpeller
punp, the materials crushed by the crushing bl ades 2
and ground between the rotary grinder 7 and 25
stationary grinder 6 are fed back into the hopper
passi ng through the expelling outlet 24, the outlet
duct 17, the control valve assenbly 19 and the

d: re éd n&led;ﬁﬂctér@al 1He6t a\’i'gﬁn 1'1‘1@m'§at ldaktigResta dﬁ(ﬂﬁd after

I 'ng production stan ter ntinuous an
contﬁﬁ@ﬁ%l hAd £ i cAshigbl ﬁﬂﬂngrmﬁ ,CtHe Wifcuit controller 22
controller 2 erates the control valve assenb

operé&%‘ortﬁlé Ngohfol h@al%ogis@@m 990%%%?&{% SQot lfRé g?%,rammed
control valve assenbly 19 |s in a state to di sch

procé(ﬂ@resf?sosiﬂﬂtrthe dordl! Ik ésB@t‘i‘lb‘ly$ 19 BCifed Q@ﬁeftbQﬂ‘séﬁEﬁ%e the

slurry discharge duct 20; e: the circuit controll

5 slurr§OfHe slhipryt nﬁnn@tdlrscmg@fiotrraﬂx fhe dlhfry diseldA t 20;

procedurés so that theé notor is in a stand-by staté,

e:anghé heind@ ecorttrbNek NA2prcRedEss | thé | Mewaed acb8fding to the
After the slurry has been conpletely discharged, a

progfdadd gradcdiRes s6ahat e MRS B inedl stahldebdevite cafdth®svhole
cl eaned automatically by adding cleaning Tiquid from

grmdlhglﬁmapggxstﬁﬂrslfedpeatl ng the above-descri bed process.
course, for some materials, to neet the

[35] cAlfeehlthg slanyi hesrbots ,complretelysdls@mgetlha dqleasiept process can
crushi ng and grindi ng device, repeated crushing and

10 be stgrteddTihg desvioetcanese skanged dutohtnt&ad:lgzsby addeng cbsing liquid
crushing and grinding 15 device can directly discharge
fromtthe hopperdéienandpegating therabeve-alescribddprobess. cont r ol of
the control valve 19. (371 According to the prior art,
(361 tO4 comtrae,yfcg*r$ordermﬁteu’iaais,allosmm thecreshiag requiteneents, upon
not or shaft throu a coupling joint. Coviously, the
usnngtqﬁjdwrmewmt lgings logupndr@n ingn glenine, ﬂepea@ecgtdruéhylg and
onplex, and it brings about a higher 20 installation -
grmdlggu;sr aetrecessaadi e this2case, 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
[38] 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

11
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(381 As shown in Figure 7, 8, 9, a preferred

enbodi nent of soybean m |k naker according to present
i nvention conprises a mlk-producing section, a 25

m | k-boiling section and a circuit control system a:
the m | k- produci ng section consists of a

m | k- produci ng device, a water supplying system a

. - | 1 i .

onfE Y NSNS BB RBEHA i b g anc
il ERUROREANS ERLH My SR 9408 B nc s
LSRRIt 55 CHERERGREDS e hoppe 1.
crus ENIRIe M 500 R GORTRCEh b, 150l e of e

_ staf | opar: | . i
statltbﬁgﬂg rifden! §fat16nantyégr{ixh@ér 8, ng%gg ?gpi%géangt g'rn&},gu%r ;8‘ bottom

ationary gri not or ron

sealg?}%‘m ofltheSeationdiy Gridde mbit JRFP10SARtbr fIQﬁﬁ”dSW%g?lIi, seal

he notor shaft, notor rotor 14, ot or casi n

ring"P2 &f ﬂﬂachl@t@k‘edhal’éhbé&ﬁﬂ@tlﬂ%ﬁ'}fth@m&@P@hﬁ;ﬁ, %oi(grr rotor 14,

the seal ring of the notor shaft and fan bl ade 23 are

motét tasiafel Hmbbsisbadkicol e 16006f186 AuBE1 9! LASHIRG FE\HE the seal
of Enbodi nent 1, or may errp1 oy other alterhative

ring abf ahge fedtos stesferadue dfann bridw i edre all Sh@eakethose in. the
suppl ying system consists of a water tank 45, a water

crushifip géitding devied oflrhbédimknt N¢ oranaly erploy oler alternative
outl et duct 46 of the water punp, a water intake valve

arradfementatdescribeddén  BEfnbsodineenti 11l eThéustater qipplping system
wat er feeder. A heating device is 15 provided in the

consistsevf & amiter Aahkxd5)0a pratee ptinpot9 t e ihkatdug 42vfahe water
and a water |evel sensor 48 are secured on the wall

pumgpf anheutheit ductt 46 lofathe watbrgpumel, ecwateraintaleatviabge 50ba water
44 and a tenperature sensor 43 are inserted on the =
feedet xdhqnsl ane ialet fductt B2 afahenwatievifeederThd heaténg device is
intake valve 50 is connected wth the water tank 45.
proviged nacthel Wagers fankenAcining tpdatef 42htori theeheating ddvicdend a
20 inpeller punp, a recycling duct 28 for feeding
wateg]| l@ng,senw 88t aret sewred 1an theevall eefy the metenu¢ank @5, and an
the slurry discharge duct 20 and a drain duct 39. An
electrical heatirig 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
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
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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el ectrically controlled change val ve nmay be taken as
the control valve assenbly 19. A boiling cup 37
communi cates with the other outlet of the

el ectrically controlled change val ve via the discharge
duct 20. The expelling 25 outlet 24 is connected with
the outlet duct 17, while the other end of the outl et

cont@Iidd lhangeC MRSt afdt thd Nethiep! Sﬁd oihéreef eé&ﬁ{éc'téd" With the
control | ed change valve. One end of the recycling :

recylirgg dL@t ifsr coedingt drm¥yi 28 seburid batthef white feeder 26. One end
electrically 12 controlled change valve, and the

of th¥ RAlrrgndisthargoldued @Gt egbmiddied hwithr Bty WthBe iRt of the
for feeding slurry 28 secured on the water feeder 26.

electtxallgncontedlléd ehsin gerValdesaharme U oY tﬁet‘é@ﬂﬁ?%@ led to
with the other outfet of the electri cally control

the giglataB ¥ eon ahe da e3@tdf€!heebdlltr% bﬁ?f with ﬂ@@éﬁt‘éré ehereof
e slurry inlet 31 on the cap the boiling cup
ahgrwdt fOhd ek ofethe dhdnedict 3Di gnednnédtedeted aolrdifedevice (not
drain duct 39 is connected to a drain device (not
shovahamnFigures guias beray chstatnerprdraaneonnédtimg civieladintg to a
duct leading to a cloacae), and the other end thereo
cloadae)camd doe ethdroerah therebéts obnhéeted|tectir batkt gf the electrically
control |l ed change valve. The control circuit board 33
contiiodlecooh@nge vahe. "Thé ecdndrototiocuiarisbarde3 2 lis atonineatddy with the
control |l ed change val ve. The water feeder 26 is
motot| appdhbie oeieatrm;gbeeonméled%hamge valvet THecwatds fdedehe26 is
water punp is connected with the inlet. duct 27 of
clappedk omatae hoppeterozs. 25hAneaoetlet dederd@ef dhetwatart pamp is
water so that water flows down along walls of the
connpefsdewith the inlakduot Ri7mef thepwarenfeades 26.| khdovatendeeder 26
section is provided on an 15 electrical heating
dlSt“@iUé%ﬁMaM sortetppates Moors dawpbalongnyabawishe ihopper 1.
erre be sph rical, and said sphere Ris
“erh(égngocléﬁ éang dhenmill-beikng $Q5-‘|z§10fspﬁep@VRd©<ﬂ on an
g discus 40 as to achieve

th | ect
electng?bﬁfeaetﬁ%é' Sus 5@&5”@&%«& ehtherhetling eupi 2411 preferred to

eat| di scus, 4 st ened_.on base 41 hy screws.
be s .am S tphrer Koo Rfﬁquﬁ%‘? d8p obgecaitsisteat puith, the top
20 h
spherceeﬁt gf gl'(l:e? Egeczgpalghégtﬁég %I%Imuslr %5 a5 rt]g ra%ﬁledvuecg largevrmt ermal
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

“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
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

13
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anti-overflow el ectrode 35 fixed on the cap 36 of the
boiling cup is connected wth an anti-overfl ow

el ectrode support 34 secured on the housing 30 in the
manner of elastic contact. In addition, the electrica
heati ng discus 40 can also be enbodied as an

el ectromagneti c heating conponent. The boiling cup 37

electéRalBY cBAtrofieaNcRAhgOWARENshOfwatebahsind 39, het Garter intake
boilTng cup. c: the circuit control 'system consists of

valvé 500hé electfitgthéathRtgbe334 3l Rmpsérature! sep@beld35ik the water
The control circuit Dboard 33 is connected with the

tank %, Qhe WhRr 1&9cle@mor i48bh\the aniteplthek 45hahelyékical heating
the water punp 49, the water intake valve 50, the :

disci® @0t rtheadnthedterflowt ehetdea8dppormns4 adnd ehs adtfittoldpanel 51
in the water tank 45, the water |evel sensor 48 on

provid&l Vi ethet diddastidy 3 e resmetivietyl (ddidrngondesting $res nor

the anti-overfl ow el ectrode support 34 and the control

- specifingtrusture of dyé dedtroh dittmihboaidar88honas pe®Ripuedsy and it is

(nei ther connecting wires nor specific structure of

not difigcelerfor ah eidisaryt pogandidlled shahe artitd-replizs thesedfeiatures),
is not difficult for an ordinary person skilled in

to corteobthie poocesaks zsudthasefebdaigivester intm tihkonwater tahk, heating
processes, such as feeding water into the water tank,

wateheéntthegvatentank,ifeeting thet kopparivithf wattirngnd Ise droppefacilitate
with water, and so on. To facilitate io a user to

a useli tasksassembdecnds st the soybean milkkmadkieeraczocdingj by present
to present invention, and to guarantee safety and

investions ang te @uarainten safé¢ty anshpanitayverndigonpthe i(leppier kover 25
produci ng device in the soybean m | k maker according

of theomitk prodeserg dewemtinothel soybesdre matlk ymakanacedding o the
t he housing 30 through a hinge _ structure, and all .

presmmyearl@nrfﬁd@efﬁrabb@@mﬂl@ctﬁgcmub dhe bewsarg 30ghrewgh a hinge
addition, all 15 of the ducts intercaonnects w th each

strucguree andrlb dyrts sreanads @ spental frag-sade matetials .In[@fﬂltlon, all
When the water feeder. 26 supplies water to the hopper )

of the duety igssrcopnestseiwith et REGro trqughs IR$esingg & snapping
downward nore snoothly, especially to facilitate

SUructyresni ng the mlk producing, it is preferred to

t,the inlet duct . .
(301 “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
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,
but also foams produced in the hopper 1 is reduced during the recycling milk

producing process.

[40]  Turn on the soybean milk maker, then the control circuit board 33 gets

14



20 27 of the water feeder to the water feeder 26, and
to provide blowholes 29 on the water feeder 26,

t hrough which water is supplied to the hopper 1, nore
specifically, the water is sprayed to the inner walls
of the hopper by the blowholes. Thus not only
materi al s adhered on the inner wall of the hopper 1

into @t%rbﬁb?aflhgss@ﬂeoirfd WisCdh irsstaditast 69 eloel svdter nitake valve 50 to
down-fl ow of the materl al, 25 but al so foans produced

autohthtidagiyhfeerdewateriintd g oRdedtirkNgS ! NehspeNs Wzﬂ@r Mdvef reaches.
produci ng process. [40] Turn on the soybean mlk

the de&fign vdlhentHehaatanlevel sehs6rdl pahe wallosf the Whtentank 45

its operatlng state and gives an instruction to the

sendsai Signiaht@tke ¢ahiel 2rdudt bosid BB hadlthy doeeblvéitQiit board 33
into the water tank "45. Wien the water |evel reaches.

5 givet @ deshgniomie ehe thatetaintikd @atve SNEPIstdS wodtek feeding (the
wal | of the water tank 45 sends a signal to the

operatingr ptincipleuof saohra &Svicend similaprtor thatcof auiwater-feeding
board 33 gives an instruction to the water intake

devivaliva fully-autongicvetashet et privg 4ithand opdl aodt b described here),
principle of such a device is simlar to that of a

thenvgete reddy donghe dext operatian pudbtegdiaet whith cvasadésoriledfd above.
prior art, and will not be described. here), then

The gegsee efidytdmatiphdsrnayirovpdrartd tre pqugadantisaiork ceas/enient
descri bed above. The degree of automation is inproved

10 tousend the equipnent is nore convenient t o to use. (411

In a preferred enbodi ment of a soybean m | k maker

(411 ataoer prefgried emdodimentrof arsesticannmilis makemaceording to the
Figure 7, afilter 32 is screwed_on the slurry inlet
present pivenitions s Sewn inhBigsuel 7ng feltgr. 32aisasarewedrogahe slurry
inletf 3] tto'rtthE%apb‘SéZ@fr HEk pilingiciipy S8 Bghaznca Gihgr b a rigid
ﬁlte%?m{@'htqrfq Sa f éfblszﬁ%ggé, 3@%@&3}/?@&?@%@5 50y pgg rasrﬂurry to
15 fit tf'sqmﬁﬁ?ﬁttfgfs 2 Brewhy FBiorgia {%%ﬁgsa mmﬂﬁﬁlwéa%way be
takela|cgfg onvs:glﬁquggy&g&%g; gﬁvﬁqg tcrlgglnl\{l%l, ‘é%dar?fé? e gcrewerzaon 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 ele(_:trically controlled change valve,
20 comparing wifh 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

15
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el ectromagneti c val ve assenbly. But an electrically
control |l ed change valve, 20 conparing with an

el ectromagneti c val ve assenbly, enployed in a soybean
m |k maker would | ead to a space saving and reduction
in parts nunbers. Since the valve body of a change
val ve cannot keep water or sedinents, and opening,

powgir ogﬂ@c&hmgﬁgyag, sealing thereof is nore reliable,
thus the |ifespan of the soybean m |k maker is

(29xtfeadedvatdp (3] thee whide RAMIUCAHY ProGeAUr@R Olakr to a

Soybean m | k maker according to the present invention

predate@inihdd teingriattpa kerdics b eaRsrod ofdhy coavie ¥nTuitbard;
t he hopper, then turn on the 15 power via the control

(3panht; watr: phegrd smp%)ﬂés i¥aged Reatenttdr tHedAlsppentand the motor
r

pre-heat the wate 0 a predeterm ned tenperature
operttedad producenluely dfclidaglycontrol circuit board; (3):
the water punp supplies heated water to the hopper,
dandiridee theteontrél opehataemtia] @roditdaadytie final soybean milk
cyclically; (4): under the control of the control
prodaced dcobdarg to tthe désigh prydedaredrid kisghapgded deto the boiling
according to the design procedures is discharged into
cup ae bbdiedithgreintheapburediced fohdraikinghen poured out
for drinking; (5): the water punp is controlled by the
(5¢01the ovater rpump  isocomtroded ded théeontiwml hmppdt boiatrd to feed the
wat er once again, the mlk producing device is
hoppeyovithavater dresraghin, thredmdlie pyodutiag desvide schwclyeally cleaned,
through the drain duct; (6): the control circuit board
and @@ty viatenissdisbkarggdi threngh $he dnain diet; equi prent is in
a stand-by state, and all fr ocessi ng procedures are
(601 the heantreb aisc@itabeard 133 Acenurels thegequigimgnursa that the
for crushing and grinding a material in a
equipment is in a stand-by state, and all processing procedures are finished.
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liquid state or mxed wth liquids, said unit
conprising a coarse-crushing 5 section and a
fine-grinding section, wherein said fine-grinding
section consists of a stationary grinder and a rotary
grinder, characterized in that said coarse-crushing
section is located in a chanber of the stationary
grinder, wherein a gap between the outer side surface
of the blade of the coarse-crushing section and the
i.nner surface of the stationary grinder to chanber
(:lagﬂﬂéually decreases fromthe | eading portion of the
blade to the base portion of the blade, thereby a

RS i O T,
lquId:Qi ol dqgivﬁl?cl'i Q! %a Qe 091‘? ltlg‘ﬁlgluﬁsg{)%rrse ccfushmg

ace of-the rotar gh n er an egr
sectioM t&hcfaédﬁgﬁt %’Mdg{g n15v\ﬁ16r-er s%élsmir{ég%ﬂ nQectxon
unit accor armioor characteri ze

consis€ €24k %Flﬁ&iexsﬁﬁd 'a%tﬁ\?sgﬁnﬁéf %Haré&\kr&fed%n th%@ said
nm nost  pr e bly between

coars@l BRI bclidf IsOlcHated inNdeEhhmbep ot""ﬂl‘le 4statTBﬁary grinder,
crushi ng grinding unit according to claiml or 2,

wheréinaracggpi betveén et Batersdide ' shfare 90fNARE e of the
stationary grinder are both of right-tooth type, the

coars@afrushigige RetvBAN afdVithe Budrzgupface. 08 the $laBoRBHPNerinder
ei.ther side. 5. The crushing-grinding unit according

chamber gradunlly decreases fimaherieadiag portidiadbf theblade to the base
coarse-crushing section includes a main bl ade area, a

portidr afishé¢ bbrleatleerebgndcaishécgotlambdrliadermeda, wherein
out er edges of these areas are broken 25 Iines or

$UEKEL LGS o AN Ao RORSSHLANR, Ofoiind cRLEKERILLASH that

are snoo e nef area
said @5‘3(’5? nghgﬁltn\%gf:éﬁ‘%rﬁe | W %% t]tlﬁg r?he(* "@5;5? Q{%ﬂi{agé ?gt] h&?’(%tary

grmd@} gﬂ& in@pE %?oﬂtﬂed “witf s id P@@p gr&{ frably 35 -

the In ocatedlnthe

feedlnglnlet of the nmain blade area is 2 - nmm
&he crushing-grinding unit according to claim | or 2, characterlzed in

that the coarse-crushing section has a height (h) of 3 ~ 20 mm, most
preferably between 7 ~ 10mm, when the diameter of the rotary grinder is 46

mm.

4. The crushing-grinding unit according to claim | or 2, characterized in
that said rotary grinder and stationary grinder are both of right-tooth type, the

gap therebetween having a size 0f 0.03 ~ 0.6 mm on either side.

5. The crushing-grinding unit according to claim | or 2, characterized in
that the coarse-crushing section includes a main blade area, a transition area
and a secondary blade area, wherein outer edges of these areas are broken

lines or curved lines, and the connections of said broken lines are smoothly
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5 preferably 3 - 8 mm and X being nost preferably
between 6.5 - 7.5 nm when the dianeter (4) of the
rotary grinder is 46 mm 6. A crushing-grinding device
for cyclically crushing and grinding a material in a
liquid state or mxed with |iquids, said device nmainly
conprising a notor, a hopper, a crushing-grinding
transited} saiddmaimbliade atea Rayahiinglipation (-t » of 0T R- $65 Y , most
mat eri al recycling part consists of a punp and
prefergblycliBAg dubdS® doilikt tleandinatad (& Jiolfi thg- greondang blade
unit, characterized in that said device enploys the
area s UORi rg7Qt i noiosy preferabbc36di rgS00 aaydistancef(XC) ai the inlet
1 to 5. 7. The crushing-grinding device according to
angle ladated incharfeediang neleét ioff the mairs biatleparga iss2 an15 mm, most
i npel l er punp, and the inpeller of said inpeller punp
prefeirsblyl3 +ofaney ded o idingrmoat preferablyr batwieérs 65 t+ dd5 mm
on sane shaft with the rotary grinder. 8. The
whercthesdiamgetgr ( dd) of)thierotery goindeding6troncl ai m 6 or 7,
characterized in that a retainer ring is provided at

oSSR Riph " ARRPRSr cFclicalfy KdSHIAC AR PFtrthe
a5 R, SISEASR okl iy s

a md‘thSQil‘I@E[%ﬂ, rhd!cF@slﬂﬁglﬁn&ﬁ&oﬁmthnHoa %ﬁlté_”f}ja]i' rr{c.gglclligg part,

characterized in that”said™npeller of sali

clet . H ! ._
wher?ilim?,al(ﬁ mdteAa] béycliny Pack wbhsisisNef %gfr)@dii’r%gaﬂﬂ'r@g?élm%?iucts

The crushi ng-‘gri nding device acc to claim

dowméﬁaﬁt(ﬁr éaﬁﬂdcﬂu@hiﬂglgﬁrfdrﬂﬁg UM cliirabR e doin 8itdkaid device
retainer ring is 15 - 50 nim nost preferably 36 18

empl89s Qtimrusmﬁg-gmﬁdirr@ @il agEbrtiag thamydosé 8relAmsof (8.

2. The crushi ng-grinding device according to
| aiym 6 or, .7 characteri zed in,that sgid hopper has.a, .
7e S Capihiderernaing 98vict sesordinigte airarer BiirgShriZtd in
that $aid p_u?r’rslp i$ an impeller pump, and the impeller of said impeller pump is
located below the rotary grinder and is fitted on same shaft with the rotary

grinder.

8. The crushing-grinding device according to claim 6 or 7, characterized

in that a retainer ring is provided at the bottom end of the hopper.

9. The crushing-grinding device according to claim 6 or 7, characterized
in that the crushing chamber has a height (H) of 10 ~ 35 mm, most preferably

between 18 ~ 21 mm.

10. The crushing-grinding device according to claim 7, characterized in
that said impeller of said impeller pump is integrally formed with the rotary

grinder.

1l. The crushing-grinding device according to claim 8§, characterized in

that the inner diameter of said retainer ring is 15 ~ 50 mm, most preferably 36
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5 13. A soybean m |k maker, conprises a mlk-producing
section, a mlk-boiling section and a circuit contro
system wherein the mlk-boiling section consists of
an electrically heating device and a boiling cup, and
the circuit control systemconsists of a contro
circuit board and a control valve assenbly, said

~ 38 Soyibeawhehlthe rakay drinddraiaacd didnaedriof 4daimsai d to
m | k- produci ng sectlon enpl oys a crushi ng-gri ndi ng

qevi %eacﬁﬁls%'xﬂ rhdily @RRcef a%afdm%fB P LEimtd6The: 7,

soybean mlk rm acc rd| ng to clarm
[ al so
charefiacl §h EALd fer B PRIDERIERE] oF 2! 30407 most

prefér§b?6ﬁ299d~35l sai d vvater tank and water in said
r tank enters |nto is the hopper t hrough a water

1308, sqaflh "B RARLE! bR bR RRRARL Rl Whtion, «
milk-'iﬁﬂgﬁgﬁ%t@ ﬁu%’gcsFEﬁ{]P%%nh%f kérﬂgfﬁt?éﬁ%?mgp" tnflk-boiling

I‘OCG materi

secti§f Slfdibts 1 'en&tr@hnw%ﬁ AIIEURE 38 Jblin U, Mhd the

ara erize wat er s

c1rcuﬂe@6ﬁiﬁopg%§cf9nﬁgoﬁglsﬁ of %SE%}?@éf;Eﬁchnebmﬁhglal ESntrol valve

Ccrus ground, and ean i s coars

asselﬁB duce é@e ﬁQ}r ARl NGhifl n‘?x]ll roféndgléﬁ%?tér‘i‘zédqaﬁnt RRat  said

ry is recyc outS|

milk?;rﬁallbll?%pgédt[&i Bthi1B E%eénismr%g i gﬂ‘?iév”% gl’:‘&'iﬁilﬁglto any

rove the f| eness an ty of mater
one dfdthirhl 6Stol IRt he slurry, wherein the rotation speed of
a rotor is 1000 25 3000 round per mnute during the

ﬁgﬂlﬁﬁ ygéérggélgg xﬁéﬁ’&ei&:orﬁ?ﬁé to %ﬁael];r?rl%blcﬁa eR39A28% in that
soybean mllk maker is also provided with a water tank, wherein a heating
device is arranged in said water tank, and water in said water tank enters into
the hopper through a water feeder, said water feeder then distributes water in

such a manner so that water flows down along the hopper walls.

15. 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 water should be heated up to 80
C ~957C before the material is crushed and ground, and the soybean is
coarsely crushed before being finely ground, and in that the produced
slurry is recycled outside of a crushing-grinding chamber through
recycling ducts so as to improve the fineness and uniformity of material
particles in the slurry, wherein the rotation speed of a rotor is 1000 ~
3000 round per minute during the crushing-grinding process, most

preferably 2800~2900 round per minute.
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