Specification A Crushing-Ginding Device, a Soybean M| k Mker I ncluding
Said Device and a Method for Making Soybean M|k Technical Field 5 11
The present invention relates to the field of crushing and grinding, and

and. Grinding materials cyclical PRCAEeAtiEl £0 a soybean |k maker
errployin o st e rg—-deviee aht—a—fret-hod—or—ra iIC eyBean

il ds o nod EaFRiEGrindink g’y %Sf’ht@h&?ﬂigﬁ%%'&gwlﬁg“gsﬁﬁw ! f |h
i ot ances of run' ar eheeth AMShpHTo A pe e MR o ' The i 11 ™
tool. In order to achieve a 15 super-fine grinding of a material, the

equi pnent is usually of bulky structure. Not only the manufacture

processes;of the k,ot ing and stationary nmill bodies thereof are
conpl i cat hiHgat é?l?{/, but also the notor has to run at very high speed,

general |y _around 8000 yrounds. per mnute, resulting in a |arge. ngi se uring
oper af’i (ﬂ]andjf‘g‘el %‘iftj%négh 1) Brlatas toother _ﬁe of $rpshigg &Uf@}ﬁnﬁf gng
donestic _soybean.m. k maker, in order,.to achieve, m niaturization, th

gri ndi ng B8 B R Bpshingghiding devitond g method farciushuis apd

bl ades hit.apd crush.the beans in filter gauze, with sgybean mlk filtered
Chr ougn N HE TS yTicaty bAnd fubhen g0 e dbtan an DLavaNeE HRBLONIRG! cor
are: high_rotatihon speed of .the bl gdes, | arge noise durjing operation, a 25
| ow pr od[%8{908913}5?%-%@@8@%%’40?,@@,& Wethed %ma‘.lﬁlﬁigéoyéﬂ%é ng‘ﬁ‘soybean m |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

type", the grindi n(_(lt; devi ce thereof consists a stator (i.e. a stationary
gri nd@r) Background Art

(21 Inthe 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 {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

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



and a rotor (i.e. arotary 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
conventional process s and technol ogy, thus an assenbl ed arrangenent is
enpl oyed for the stator and rotor, resulting in a |large nunber of mll
parts, a huge labor in assenbling and a high failure rate. Its operation
princi pl éyps”t tist grimdéng alevice thirkefl condistyishstdtort (iks « stishetrandigdaynd by
a cyclic force caused by the fast relative rotation between the assenbl ed

st at or armhd atrotor Sice.thaotarheznmedar)i The iaveapmsbuliéved thdtitgithstheededipam t he
| ower annul ar gap after being ground". Thus, the high rotation speed al so
brings atamd mandifsctivantdhe stitol angetheaictes ar€ootplicated andediffivelt; hod [ 41
In view of above-nentioned di sadvantages in the conventional colloid 15
mlls, theisimpossiredontbianyant integiated stpurcowiedander cunhenmgogal pebcess
device for grinding the materials in a liquid state or that mxed with

l'i qui ds, amddieshnolngyodhubanestembhidatangemerdrs leenplioyedtfor ithedtaorand
manufactured easily, wth a |ow noise and | ow energy consunption. [s] The
present irplanrésultiagso plage desnbersafjimeHpartd, la nege lazordnaassemidihg 20df or
maki ng soybean m | k. Said soybean m |k nmaker enpl oys said

cr ushi ng-aghighafanlyrdeate: dtanperationapabtiplefis siwitvinatemalab|pertked and ipeshed or

art soybean m |k maker, such as large noises, |ow mlk production rate,
etc. Sai dhuseyishwad and lgreard by 8 cyglicaioree fransodtty theubshotkitiaedatationr ci al
use. [61 The crushing-grinding device provided in the present invention

mai nly Bstwensitbesassenzbled: siatoraand peser, so ¢hats thagnateriadli ‘fegcppes withnd a
material  recycling part, characterized in_that_ said crushing-grinding part
i ncl ubles high spgedelronudhe dgwes anmnangapaafienbeing maronnd3eThienthe dight i ne
grinding section 2 conprises a pair,_ of grinding conponents, and said

mat er i al re&Elen spredoalse brings about a disadvantage of large noises.

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



consists of a punp and recycling ducts downstream of said crushing-grinding
part. [71 Since the crushing-grinding device provided in the present

i nvention 5 conprises a coarse-crushing section and a fine-grinding
section, and materials are cyclically ground 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. 18] The
present iconemtisanaapsio af gvindesg acormploadntyramd shid ahdtyriat usbi oling jmarand
grinding a material in aliquid state or mxed with |liquids. said nethod

i ncl udes coheists of aspempoindetayclag Heetsi downsreami of sadustishinggrindingdi ng
and material recycling, characterized in that the material is finely
ground afaer coarsely crushed, then recycl ed outside of a
crushing-grinding chanber through a punp and recycling ducts downstream of
t he cr ufhl ng-Himiaedthey cpashingigrindings devicenprovigledhin fthegpresentmdventidror mi ty
of material particles in the slurry. The rotor has a rotation speed of
1000 5§ 3c0mpresasca pearsererushinguseaiton endshfing-grindidgrsgcpions esd. ma@ials
order to reduce noises and failure rate of a soybean m Ik maker and

i mprove 8k oyicbgalyi miounsk threfighi aix extedopreseriing myeshamismpphe avtatbmve 20
crushing-grinding device in a soybean m |k nmaker. A soybean m |k naker

enpl oyi ngpeed l@fcigﬁﬁﬂﬂfh‘ém@r ¢ompagedts cae heogmatiyersdacail] khys tuuobisg aett i on,
a mlk-boiling section and a circuit control system The m | k-producing
section EHEFEOFORYHBPHES e radwesdr, a hopper, a water tank, a
crushin?QErind'ng part and a material recycling part, the m | k-boiling

section t hbhe direseip Hiveation ale previdgsl ¢ methach doueyictiealdcaishg i ng
cup, the circuyit, control i.?zy_st emt hereof conprises a control circuit board
and 40 coAbfogrindingea makailiip a diingcsiate psdanixed math digradsr saidi mgthpd ndi ng

art includes a_ 3 . . . . .o
P mcciuaes 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



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 valve assenbly and
correspondi ng ducts downstream of said crushing-grinding part. An outl et

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 sai d ooatsebrushing sassemng a fardgtindigt bestiendadd faai grindiyekédtiprduct

| eads to the hopper. [10] A soybean m |k maker of this type provided in the
present icongntisemn ai pair aclv grimtirgusomponbats; idnd sarbmpatetial mesyclingg Yt easy
to assenble, with low 1o failure rate and | ow noise. Furthernore, the mlKk
product i @onsate dfsa ieghchng pump, i® ceaspl twvalet emsenfbly | addheoprespentling

i nvention al so provides a nethod for making soybean mlk, said nethod

i ncl udes dwetedoainsteadi nd, said ustuishong-ghrindiyg praod u hnoutetdofrithd redpdlingg,
characterized in that the soybean is coarsely crushed before finely 15
grounsl, tphemp cecyeted wiuilsaddnbdt @f saidstumplgrilmdiasgembdybaid the caghof
recycling ducts, so as to inprove the fineness and uniformty of materi al
parti cl esaichredyelivigudust, istdomnectad witls an autleatof said peattobivahd@ssensflg)
round per mnute during crushing-grinding process. (12] In above nethod,
in order andtharcttheremdp%(saiﬂ réwyariigkdpetddads tothe hoppeR0 and the taste of
soybean mlk, water that is fed to the material is heated to 80 C - 95C
bef or e [i6k madesiydicahanilkemaker hihds dype grovided Mhtheppessent inventeon ioHn

al so provides a water tank. Water in said tank can be pre-heated by a
heati ng ed¥apiageoystinathat He is erprupaciuie sblucting; epsy stosasseimyblee prithdoween 70
C - 93 C when cycling outsjde_the crushing-grinding chanber. Heated 25

wat et0 i nfatheraeate :andgﬁw patseaFastharmaredtheomilleprodussion rate ps bigleand itievi ce
automatically after m |k produci ng procedures have been finished, so that
the prob} easdt Hucleane il k producing device is difficult to clean is also

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 slutry, 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.



4 (13 ] Wen the crushing-grinding device of the present invention is used
to grind materials, and when the soybean m | k naker of the present
invention is used to produce soybean mlk, the rotor preferably has a
rotation speed of 2800 - 2900 round per mnute during the
crushing-grinding process. 5 Technical requirenments can be net at such a
speed, and the operation noise is no nore than 50 - 60 decibel. Brief

Descri ptizgn oWhée theasvusbing-gdhdhiguleeick of the Preveiiuiplentikr Bsasddtbon of
an enbodi ment of a 1o crushing-grinding device according to the present
i nvent i orgrind nfatg}iaks, gurewhensthe swytransadki makbr vif ehe Prosent! inventon i9f
Figure 1; [16] Figure 3 is a cross-sectional view along |line CGC of Figure
1; [17] uSedutce pfoduca spybeianl mylkenharmoeot E'rde‘r@iﬂyahw ianddtagionhsypeert of [ 181
Fi gure 5a-5b are plan views of a crushing blade; 15 [19] Figures 6a-6c are
vertical 2808ks~s@000onaiundi ews ofinuie edukingdshef crlisiﬂﬁgi%@idﬁhgdﬁroéé’ﬁ].
Figure 7 is a cross-sectional view of an enbodi nent of the soybean m |k
meker sacchrotinncpltrequivenpests eran bawesitdtamch(R3gedd, gurdett dbpemtrinagoise 4
sectional view along line E-E of Figure 7; 20 [22] Figure 9 is a plan view
of Fi gur emormar23han b heédedddibak.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 stationar grinder; 10. notor shaft; 11. notor front
cover; 1Bristdescripfion aﬂ‘lierﬁrmwingﬁft; 25 13. bearing of the notor shaft;
14. notor rotor; 15. notor casing; 16. notor back cover; 17. outlet duct;
18. redyidli ngFtmre; 19is constroctuval veepaesemtatign 20. anslaembygditheshaoeaduct ;
21. cap for the seal ring of the notor shaft; 22. circuit -
10 crushing-grinding device according to the present invention;

[i51  Figure 2 is a cross-sectional view along line A—Alof 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;

[18]  Figure 5a-5b are plan views of a crushing blade;

15 [191  Figures 6a-6¢c are 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 [22]1  Tigure 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 shafi;

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



5 controller; 23. fan blade; 24. expelling outlet; 25. hopper cover; 26.
wat er feeder; 27. inlet duct of the water feeder; 28. recycling duct for
feeding slurry; 29. blowhole of the water feeder; 30. housing; 31. slurry
inlet; 32. filter; 33. <control circuit board; 34. anti-overflow el ectrode
support; 35. anti-overflow 5 electrode; 36. cap of the boiling cup; 37.
boiling cup; 38. handle of the boiling cup; 39. drain duct; 40. electrical

heating diausllerd123.béae bldd; 24Xbﬂﬁe]@in@ oudlet; DHe Heppler neb vty DG witer
tenperature sensor; 44. electrical heating tube; 45. water tank; 46.

out | et duigedef; 2heanbetdict pdithe witer feddir; Q8ctedficlinteduwed for fouding sliéiBry;wat er
| evel sensor ; 49. water punp; 50. water intake valve; 51. control g

panel . Del%ibledvidecsf it omataf fdederPB0f RousithgrBiodloryt mi¢i2 42, Tieemr3ssent
invention will be further discussed in conjunction with the acconpanying

dr awi ngs @mir@nbwdiitereardt G4giargi-aveeflowr ekes@depsisporef 36hanti-evartksent

I nvention. Enbodinent 1 [25] Figures 1, 2, 3, 4 show a preferred enbodi nent
of a erusdlecgede;j 36l cap ofithe beilnfg ting; BT eiseibing cwerB 8. dmndle fofithe doilidpng
section of said device consists 20 of a stationary grinder 6 and a rotary
gri nder %up;t3D.ndriain deet;M@i decirios debatinigf disoliy, 4b. base;idhefixing plavé ofhe
stationary grinder 6 and the outer wall of the rotary grinder 7. The
rotary grithadeeating slefvice;ed3i bangerdthee seasognéd.y elcitridalr hesitimg ttube; difhani ¢
rotating gap therebetween, the gap size being around 0.03 0.6 mmin either
si de. Theviendankdi6.osutidtedist atfithe avstegpundey 4B, iingetf duxetch ftheaw2r oimp;
front cover 11 through bolts, with a bottomseal ring 9 of the stationary
gri nder provivaesa ll@@ﬂﬂsemsqrh;e49owmes ipuenpf SOhsvatenintakeryalyej fdercodtraid t he
notor front cover 11; the rotary grinder 7 is securely fitted on a notor
shaft10 6 panel. -

Detailed Description of the Preferred Embodiments
{241  The present mvention 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



10 with axial alignnment and is fastened to the front end of the notor shaft
10 by screws; crushing blades 2 is integrally formed on the upper end
surface of the rotary 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-grinding chanber, an outlet duct 17, a
control valve assenbly 19, a recycling duct 18 and a slurry discharge duct

20; the hbppath axviltdignmemosed iafgdtendd tbht ifkadt ohd of eHednotdrisipfovper
wal | at the upper end of the stationary grinder 6, and a top seal ring 5

of the stlay soreavy q@ushiter biadepois Hﬂdgﬁﬂlik fenied onathd Qipdriend tathos ity

grinder 6 to ensure sealing; an outlet 24 is provided on io the notor front

cover 11;thehletanypgdihder 8 sofad fhe fotpey leindewformsa soameoatishigt sweddie Aot ary
grinder 7, and the inpeller 8 is co-axial with the rotary grinder 7. In
sai d enbadcyenng sybtem mpehprésesSa highpiehel , ravt Bnyelder Basf arf ipeller pueap ah! y
configured so that the structure of the entire recycling crushing device

i s conpaat crushengrgrireting whaniterj an conletaiued 1A afeamtrdlnidve aksémble ¢t nol 15
val ve asserrblly 19, and one end of the recycling duct 18 is connected with
one out | gecpéling eluwtits ahd waslversadiwiiarye toict A0k Ithe tHng)T}:@ﬂ‘ hiervigna @pokbe
recycling duct 18 leads to the hopper 1, and one end of the slurry

di schar gengledt is2ixedlycomewetlash the butdrewallhwrtheutppetr erfd dbfiche snitionlaryal ve
assenbly 19; a circuit controller 22 is connected with the notor and the
control \exinder2s) ambertbpyseabringh’ oftherstatiomarycgrinderlis providsd ewehe oopt he
notor casing 15 by bolts, and a shaft bearing 13 for the front end of the
mot or sh&nd ab the stasiomasy \grireddretlde drisure Isealingpan fouhdat 2 pratidednon a
seal ring 12 of the notor shaft is provided above the notor shaft bearing
13, dA t%’ée finetar Siemt seorvieackl;othaviinpellex & afpthegimpetlor mimpnist aranged t

seal ring is pressed. The notor is forcedly 25 cooled through the fan

bl ades 2belowetherpetasyrgrinder 3, vanchdbentsnpeller Bais bo-aiakveithr theagotary c
valve, an . electrically controlled change valve, and so on.

grinder 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.



7 [27] The repose angle 13 of the hopper | is between 25 - 40 , nost
preferably between 29 - 35, so that materials in the hopper 1 can flow
downward snoothly. [28] As shown in Figure 4, a retainer ring 3 is provided
at the lower end of 5 the hopper 1 to prevent the material from
overflow ng upwardly during crushing, so as to ensure that the material is
cycled in the crushing-grinding chanber fromthe top down to the bottom

Wien t fre7]ot allic Ofdpader adglRa® af ﬁieami%b?ewlf i46b8fedid Nnerqoh angiqg D of
the retainer ring should be between 15 - 50 mm nost preferabl'y between

36 - 38. proforablyebennésch Y9 ~185Fs, ot e mBerialSdn XhEhopper deMrf BowRn
grind at high speed and efficiency, while a smaller or . |arger size would

|l ead to mmammﬂq@\m-flow of the nmmterial or a snmall amount of the
material could not enter into the crushing chanber 4 near the end of the

gri ndi igsPr ocAssshoviaaimiitibere Uhe Rehiles rhh%B ist piovided hititiedbariedndtoghoul d
be between 10 - 35 nm nost preferably 15 between 18 - 21 nm In this nost

f avor abl ¢héehgfyperr Ange apﬁd?_end efhieC en#iefial Apbire (& crfloheh h?ﬁ@rﬂ@ VA@lrdgg t y
and efficiency. It is difficult for the material 1in the hopper 1 to éenter

i nto t he ceushihgngo csagsbensurevtien theirmatrdtiercyldied insthiedevghbifs-gfihdime
material may not flow down snmoothly when His |less than said val ue.

Anot her fhantbertfram #id esp slavee tor thedbogosn S@theinsthd eofagy rindero? 2R a
crushing bl ades 2. Wien the rotary grinder 7 has a dianmeter of 46 nm the
hei ght hdedmeter of dshimyg, thaden?r stiamedeb®) gt theeretdiner26ingn8 staatld be
preferably between 7 - 10 mm A slow grinding may occur if h is |less than
sai d val betwesi [16 + 56 mev mest preferatd ydeitwaleack@e 38.5hmins. Wieat saidtdian sai d
value so that it fails to run correctly. 25 [29] Meanwhile, the shape of
the &0 ushs hgtvweerd62~ 35 ahay thief devicthan grindditrigighpspetd Angdredficiomey,
structure of the crushing blade 2 is shown in
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 1291  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



Figure 5a or 5b. A crushing blade 2 includes a main blade area Al, a
transition 8 area A2, and a secondary bl ade area A3. The outer edges of

- these areas can be broken |lines as shown in Figure 5a or a curved |line as
shown in Figure 5b, wth snooth transition at the connections of said
broken lines. The main blade area Al serves to pre-crush and take in the
material particles, the transition 5 area A2 serves to transit the

pre- crushgda Mt ahtlal sécvridiyBlade aps£A ;AT headhet RRlgel B¢ Qe aiebyes to

eventually feed the delivered material to the crushing chanber between the

rot at i ng troHes tiatdsomakhogi DESHguRAbe ool upvaddine @8 MNowRfinthiguss sehi ng
bl ades has an inclination a , i.e. ZT101N, of 100 - 165 nost preferably

135 - 14%ith smyduthardimtioake the ¢oenbctibns o€ eaithbyoldrataes OThE agaiAdblade €.
ZP02T2, is 10 70 , nost preferably 35 50 ; a distance fromthe crushing -

bl ade verdrex AQlsefveshe peedrigi ahdobkehier i mitea¢ pirdaled! thé ardmdétiont er
edge N of the rotary grinder 7, i.e. X, is 2 --- 15 mm nost preferably 3

i.e.
- 8 My apel Ao servesto Iafaelfsﬁrmblffeb@w&e@ nRaterial to the bimigaesm Abhanditheet er
4) of the rotary grinder 7 is 46 mm This distance can lead to an 15

opti mum fodade angl 4;ardvesrps evenandlyofeddehadelidergl apredabio thecashing.
The vertical contour line Y of the crushing blade 2 can be an arc |line
shown i n cheirtheréefoveen thestotatightindi sietishawngiinder.Suid HRimbldde sfeiach, my
be enmployed for different grinding materials, no matter the crushing bl ade
2 has a ofdhéicgushEingdrladés hiaganeinshnatiohi gur ee5hs PO IB0df 1O0T he 1G56sent
enbodi nent, the rotary grinder 7 and stationary grinder 6 are both of
ri ght - t omdstt yederabiy H 3 °0-~0345° 0, evhile tynaake agape t Berahstcmetary diadé t her
side; the rotary grinder 7 and stationary grinder 6 can al so have a
skewad- t avth Agy 1.eapsiPéd, T oas AOC onfTQur,anosinprafbeblyad be- §0ng] e distepped or
mul ti pl e stepped; the cross-section of the teeth nay be rectangular, 25
st epped- §mmdﬁ¢ apshing blssle. 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 preferably between 6.5 ~ 7.5 mm when
the diameter & of the rotary grinder 7 is 46 mm. This distance cén 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 [301  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.
[31]1 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



131 ] The fine grinding section consisting of the stationary grinder 6 and
rotary grinder 7 can also be replaced by a pair of mll stones
counter-rotating 9 with each other, and the grinding surface thereof may
be horizontal. [32] The coarse crushing section and fine grinding section
of the crushing and grinding device may be integrally forned as shown in
Figure 1, and they may separate from each other, for exanple, the crushing

bl ade 2 rmithkach cthearaidethe gibdieds @ifaddthdtBbPiShBé hotiZontd]l. anot her
preferred enbodi nent of an integral structure, the gap between the top

ends offsthe sThei enaty @ushop se&i@mdlridhﬁnreogﬁhﬁirgg isBgEon ot BAishihar ged
to forma V-shaped opening, so as to directly formthe coarse crushing

section Wmﬁc@rindin?dbbbcecnnwyrbé hetegra@ll e foahedaist diidves iarkigipkesahdahey
entering into the fine grinding section io. dowstream for further grinding

i n pl ace mjy tdepacstes fiiong &dcidetizer, Toe @ainple;etheotridiengpisiailsg? depgnbs on
the size of material particles to be crushed. [33] The rnpeller 8 of the

punp enplsepachtely titsurited i ithe mysireshafen Gallacandibenprefidrrkesadidinee! | er
and is mounted on the notor shaft 10. Said punp can be any suitable liquid

punp i n ifeupirtegradrstructtire; hhe gapabatovden thewopeshdslof th stadenhhe geiidedi ng
chanber. [34] The steps for the crushing and grinding process are as
fol | owi n@ amd tRetrbtary grivedera¥ ennabes ehbarpedaoufrada Vishabed openisgg,| soukd
state or mxed wth liquids, into the hopper 1; b: Initiating the notor
accor di ngot dinectlyr dormad the ocextse esrushing ghedthal whichei primiatily oatushl the 22
so as to drive the rotary grinder 7, the crushing blades 2 at the top of
t he rot anyatgriahdeartizhes thd nelsl drerf efiterhe iinfeeltherfipengrindimg sédtdon
control valve assenbly 19 is set to circulation state; c: under the suction
of the i dosinssreagn dbr fimshenpgaindeng pumhace ofthecashag bladei? NEHe Ipapt diee
crushing bl ades 2 and ground between the rotary grinder 7 and
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 biades 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; '
¢ under the suction of the impelier 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;



25 stationary grinder 6 are fed back into the hopper 1 passing through the
expelling outlet 24, the outlet duct 17, the control valve assenbly 19 and
the recycling duct 18; 10 d: when the material neets the mlKking
production standard after continuous and recycling crushing and grinding,
the circuit controller 22 operates the control valve assenbly 19 according
to the programmed procedures so that the control valve assenbly 19 is in a

state to digchaglén LR Mabdridll Ynebfde the Uniitkin gerprbauenéﬁh%t il %'ﬁetrhe
slurry di scharge duct 20; e: the circuit controll'er 22 controls the not or

accor di ngdriddigr gﬁggf@y@@, PG e o} h t and- by
state, and tlhe Wr?ol e grindi r%cpr%gg sﬁ?g %flﬂlais%éedﬁlé%gl%hg‘ ?g?’l@rt(ﬁlee?s?grry

has been gjeralest ¢hy EbSGHAT UgKe sSL@BIN N9OPERESREnEAT0 ke D réér%fﬁrﬁ@d The
devi ce can be cl eaned automatically by ‘addi ng cl eaning |i qui romthe

hopper t hgoce@neatdothd: e oAt GRHCE I RSEMPIP IS m[@@iat@&o‘iﬁb'éﬁ& cfthe sone

materials, to nmeet the crushing requirenents, upon using of the present

crushkng s@mdygﬁiemlu&g/ el @edlsﬁ%igéaeﬁ#oﬁrm%ml adiéchzﬁgbftﬂidiglﬂ S not

necessary. In this case, the preséent crushing and grinding 15 device can

directly dieschahge cireeaitcresiteslland2ar @entrolat eid ahfotondaccéftingcast ik of
the control valve 19. [37] According to the prior art, the rotary grinder 7

can al so pregeannest pebdeduréhgo Mestothesmhatdr ishinhod gfand- B}PB’@ite Ngindl @lllé"fwhole
Goviously, the structure of this coupling arrangenent is Telativel y

conpl ex, ganeling procegsisafinished. hi gher 20 installation requirenment.
Enbodi ment 2 [38] As shown in Figure 7, 8, 9, a preferred enbodi nent of

?n olyEeg;[ 331 Lrngrfgg?ﬁﬁuﬂgdnmb?:m pbﬁqﬁately disclidrgpd conedriag Process can
10  be started. The device can be cleaned automatically by adding cleaning liquid
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

11



25 mlk-boiling section and a circuit control system a: the mlk-producing
section consists of a m|lk-producing device, a water supplying system a
recycling system a notor and a control circuit 11 board. The o

m | k- produci ng device mainly takes the formof the crushing and grinding
device according to Enbodinent 1 to crush and grind beans and peas
materials, wherein the structures, shapes and connections of the hopper 1,

crushi ng badeTIR rﬂiﬁé-glrr@@acih' rweﬁce%aﬁﬂ{é NGk EN D E5 it of R éﬁﬁ%{iﬁé %%df’ of

the s stationary grind stationary grinder 6, rotary gri nder eller

8, bottonarigdhlg ﬂéﬁlﬁe %ceérdihg U BIBYRMEnd 1 tB4G ish %fdogriﬁa%‘efangg%lﬁgﬁ&r?g[ or

front cover 11,” sea ring 12 of the notor shaft, bearTng 13 0

shaft, nomateriglsOfwhetein BE WirfRGHYY shapeFCIRI cBRRKCGOUS ofl fn gf duct
& ST brade 53

17, capping 21 for the seal ring e notor shaft and fan I are
al | sanme @eishiigsBlddestNerctainet iy BIconsHIAL WhaAENECE, %rp E%gglhggﬂfof%heor

may enpl oy other alternative arrangenents described i nt 1. The

wat er ssupgthtibn sineler, siafishsa fnderV@lt fita ifter 2 WabelleP §Mbdttbman
i nl et duct 47 %?Stghe wat er pufrr)g,g?an outl et ?ﬁc@lﬁ 46 of  the water punp, a

wat er i ntsegéritgl 9 ofShe statieiay gliRdsema@®r 3REAN0, Mbesr Hlofk cdlePl 1t fyvat er
feeder. A heating device is 15 provided in the water tank. A fixing plate

42 for théngedl iofothdertictor ahefig bawims 13evelthe emsér 4Baf ndHUFREr oy t he
wal | of the water tank 45, and an electrical heating tube 44 and a

t enper at uneterecasing 43, aietor sk esvani 6,heutlét dudtol B| @dpifd I oot i 8at i ng
device. The water Intake valve 50 is connected wth the water tank 45. The

recycl i ngusg so€rthe ongitet shafft tdiel ifmeblale &30faré hall 28armepas | #ioseUiTD the
recycling duct 28 for feeding slurry, the outlet duct 17, the recycling
duct 108, arhshmigsgrinditigs dbaicgeoflErhb30iment &, or ahay dueplo3dotht aledragtivical |y
control |l ed change val ve may be taken as the control valve assenbly 19. A
boi | i ng cupargementsudesatibad wirt FEMdtboditieat dutTle¢ ofatétheupplying 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 7

12



electrically controll ed change val ve via the di scharge 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 12 controlled change val ve,
and the other end thereof connected with the recycling duct for feeding

slurry 2&ome@lled chanbbe vald&er ahgetdey dAfier Afd efttbresf é&&e%'te‘lzﬁ Fgi StﬁE'f‘r ge

duct 20 is connected with the other outlet of the electrically controlled

change V&bdﬁelix@%dubhQ’o@ff@@t[ingrﬂuifﬂ??z@@,Ecﬁﬁ:cpéﬂﬁh@%h&r?eba@r SkUDne bRdet 31

on the cap 36 the boiling cup Wwth the centers thereof aligned. One end

of the drofl thedghirrpdisshaqeltice R0 9s acdhiRicled aXithe thd Gthes et | &f khaur es,
may be a container, or a connecting duct leading to a cloacae), and the

ot her enclédigicelly danteood whedgkovalle Okl aheobthieherRl Hedrebfd lbupsanisol | ed
change val ve. The control circuit board 33 is connected with the to notor

and the eheclurrganiot 30 ché edpcmr@ﬁeth\éalbaﬂinghapwﬁtﬁr tHeeg&gter? bhdreof
cl apped on a hopper cover 25. An outlet duct of the water punp is

connect edliginiet. (e ietidebf dhet d2in adudthdo wat esnheaddrto2f. drblie dwlies (needer
26 distributes water so that water flows down al ong walls of the hopper 1.

b: the bahbisg it upigdifes)f midye bd hked@alnetg deat comné&ing Alcdeldadhpno 45
el ectrical heating discus 40. The bottom of the boiling cup 37 is preferred

to be spheadaedl andithit othat aphthered iscommdatedad drootdecondictRatrivdllyr t he
top sphere R of the electrical heating discus 40 so as to achieve a |arger

t hermal contlieti clopragee zalvkh el eontiod alirddatbomgd 33 dssofnestddastignede on a
base 41 by screws. The slurry inlet 31 fixed on the cap 36 of the boiling
cup iis caougtoedrtd tkO dleetrsialiyr gontretbdrgeardiec vab@e Whd weatdrefeedehedee ¢
aligned. Wiile an anti-overflow electrode 35 fixed on the cap 36 of the
boi I'i ng elgppesl conaebopper wiaver ads adtn -atbetf doet ed@aiff tate watepoptm® is
secured on the housing 30 in the
- 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.

¢: 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



manner of elastic contact. In addition, the electrical heating discus 40
can also be enbodied as an el ectromagneti c heati ng conponent. The boiling
cup 37 25 may be taken off by means of a handle 38 of the boiling cup. c:
the circuit control systemconsists of a control circuit board 33 and a
control panel 51. The control circuit board 33 is connected with the notor,
the 13 electrically controlled change val ve, the water punp 49, the water

i ntake \edéoteically tbatrelledt chagde Redvé nthd ubstefdpngh UOMMBEahHI® HRARer 43
in the water tank 45, the water | evel sensor 48 on the water tank 45, the

el ectri calalnedOi dee elbcsdosl Kéhtiddheutand4 agdefebhpvatirecdengde 4SUpnbetwatkrand
the control panel 51 5 provided on the housing 30, respectively (neither

connect i ngnidSe shoavates jeeélf segis6t M@conthe obateheaslodty, ohe @lédtichl h@@ﬁﬂ% are
shown in Figures, and it is not difficult for an ordinary person skilled

in the adisdus HOalthz earitheserfieat vleesode tappont 34lardd eh@rooeessepanslush as
feeding water into the water tank, heating water in the water tank,

f eedi 8g tprevidmbern vihieh hoakarg H)drsgpeetivelp (ragilcrt abandetivg ustiest @or
di sassenbl e and use the soybean m | k maker according to present invention,
and to gupearfiestrsafetyofititt sanirbhicyrcvdnboaidare shewhopp&igemsecandsit ief t he
m | k producing device in the soybean m |k maker according to the present
i nvent i omot sliffiafléfabbn adimeyt petsentdkitlae ihahs ianttdtedliveothgise fehiurgs),
structure, and all ducts are nmade of special food-safe materials. In
addi ti onfoaldntdd tife phecadses,ssuclt es deadirg swatict hntathe ovdter tamkohghting
inserting & snapping structures. (39] Wien the water feeder 26 supplies
wat er towater kwophpewater fankg fdedingdthefaappartwith whteryandsoans Fd fwihtate
downward nore snoothly, especially to facilitate cleaning the mlKk
produgi ng, usar tos dpFassembiel and gsmtlee soybeain mhidk mhaker 2@cordiog tchprevener
feeder to the water feeder 26, and to provide bl owholes 29 on the water
f eeder 2&verdtougndd ghamantee safety Lﬁmﬂp sanitary adnelitioppthe hopper eover 25
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  Turn on the soybean milk maker, then the control circuit board 33 gets
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specifically, the water is sprayed to the inner walls of the hopper by the
bl owhol es. Thus not only nmaterials 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 foanms produced in the hopper 1 is reduced during the
recycling mlk producing process. [40] Turn on the soybean m |k maker,
then the control circuit board 33 gets 14 into its operating state and

gi ves an ines ﬁtfsuﬁidrﬁﬁn% %tétbem&ﬁ%\'ﬁfesi 41 BistrucdloPtdthd Watduiears vadld 3ofeed
water into the water tank 45. en the water |evel reaches the design

val ue, t hatoaigical lgviedseaseindStanwidier walkl 49f Wia Wl ehatdraelvef PeaciRRds a
signal to the control circuit board 33, and the control circuit board 33 5

gi ves an thosdesied ivaibud, otheheavat Rivel Rbaker 48l e the wall Bfothewpagsr fL7JURY
(the operating principle of such a device is simlar to that of a

vat er - f eexdindg a sigvibk 6o (e aohtrbl yireuitob@dandc3 3aahd the coRfriodciifs baaet 38! |
not be described here), then gets ready for the next operation procedure

whi chswagzidesan hetnabioreto thbevaegriaelaf valite 58t idBtops waATeF w&ﬁngnahéhe
equi pment is nore convenient 10 to use. [41] In a preferred enbodi ment of
a soybeamperifingaencipte avfdisnght® ddvéce pisesienilat ny ethiat st aasvasbefsedin
Figure 7, a filter 32 is screwed on the slurry inlet 31 of the cap 36 of

t he boi | ideyicaim aSally-dutoneatiS¥asher of phir dre, and Willdotfbd dederiteshhere)be a
flexible filter bag, used for filtering the soybean slurry tois fit the

taste of thengets wealy &viotle acki operatybpercadurk. witvh HiaktduscBdedrabde.
taken off fromthe slurry inlet 31 while cleaning, and may be screwed on
the sl urfhe degete ofl autareatioh ésninpgoved endptreaequipmentedsyoandoneouimitent .
[42] The control valve assenbly 19 may al so be configured as an
el ectibondgnesei c val ve assenbly. But an electrically controlled change
val ve, 20 conparing with an el ectronmagnetic valve assenbly, enployed in a
soybeaf41]1  In a preterred 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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m |k maker would | ead to a space saving and reduction in parts nunbers.
Since the val ve body of a change val ve cannot keep water or sedinents, and
openi ng, closing, changeover, sealing thereof is nore reliable, thus the

| i fespan of the soybean m |k maker is extended. 25 [43] The m |k producing
procedures of a soybean m |k naker according to the present invention are:
(1): feed soaked soybeans or dry soybeans into the hopper, then turn on the
15 power powet i thendonttolppaedl; (2): feed water into the water tank, and
pre-heat the water to a predeterm ned tenperature under the control of the
control cir@yi tfebdamditef 3jrtot Hhewavgtier purik, s upi | miz-hedt aflevargert @ t he
hopper, and the notor 5 operates to produce slurry cyclically; (4): under
t he cont rmiedefertritined eampetatare anider Heacdntrohef theabngoy baenithdded; pr oduced
according to the design procedures is discharged into the boiling cup and
boi | ed t her(@)n theemapoupeaposupplics diebtdd reitef 9 - thehkopeérerandithie insotor
controlled by the control circuit board to feed the 1o hopper with water
once agaioperates toiprodpcedhairpgydéically; i s cyclically cleaned, and dirty

wat er is discharged through the drain duct; (6): the control circuit board
33 control {4)hemelgnithesuntss ofidhe chatradqirqieboard, ihe Ainal 3ogbean shidik e,
and all processing procedures are finished. 15 16 Clains 1. A

cr ushi ng-proidndedqragoirdinigoto ¢hesdesign grdcgdiradi isgdischmtged dhtd the bloilgwg d
state or mxed with liquids, said unit conprising a coarse-crushing s
section awgp znd bededthediingher poused onhéoedrinkaig) fi ne-grindi ng section

(5): the water pump is controlled by the control circuit board to feed 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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consists of a stationary grinder and a rotary grinder, characterized in
that said coarse-crushing section is |ocated in a chanber of the
stationary grinder, wherein a gap between the outer side surface of the
bl ade of the coarse-crushing section and the inner surface of the
stationary grinder io chanber gradually decreases fromthe | eading portion
of the blade to the base portion of the blade, thereby a crushing chanber
is formed. 2. The crushing-grinding unit according to claiml,
characterized in that said coarse-crushing section is |ocated on the upper
surface ofwthe rotary grinder and integrally formed with said rotary
gri nder. HIM$,e crushing-grinding unit according to claiml or 2,
characterized in that the coarse-crushing section has a height (h) of 3 -
20 mm nost 1%@%%%@%%&&@;_&&- f&@e}ﬁsmﬁg“aﬁ@%ﬂm tsfm‘aterfél_%{ tary
cru or

grinder is 46 mm 4. i ng-grinding tnit cordirng to claim 2,

char act efijzaRfl stdte &0 hARI Sl EQLALY s9Td GG c%?lﬁpﬁéiﬂ | 9”@6%8!:3;;{1%&5@35 %06

both of right-tooth type, the gap therebetween having a size o

mm ors ei sdforbi SRl 2- fihBSeGAYATY NGctiohN Hwvh@ & tsadd C oidl | @ or 2,
characteri zeod in that1 tf\ge cog{rgse- ((::r ushi ng gectisc?n igic u eg&ﬁl%%%‘ﬁﬁ% ade

area, a toadisistdon s@itﬁﬁlar?fgjrh@dé%ﬁﬂﬁ%bfa&' gﬁﬁd@ﬁ%’arﬁ\&@ﬁ%& iA4hsf s&idoes of
t hese areas are broken 25 |ines or curved’lines, 'and the connecti ons of

sai d_br osearsbiorashiaie sed@sn Nisylochfed fansi dipnbeict B edigdayapgiadeas an
inclination (a) of I00 --- 165 nost preferably 135 - 145 7 while the

i ncl i nat whierinO @f gdjhebeapeadathe bbagde sideasugadd of 7the Bhsle Rsef@eabl y
35 - 50, a distance (X) at the inlet angle located in the feeding inlet

of the nevarsblcrdshiageaettiod and> then intest sirfacef 6f atley sBatioBafyMarittbrX
bei ng nost preferably between 6.5 - 7.5 mm when the di aneter (%) of the
rotarly gechardber gmadifallyndecreases from the leading portion of the blade to the base

portion of the blade, thereby a crushing chamber is formed.

2. The crushing-grinding unit according to claim 1, characterized in that
said coarse-crushing section is located on the upper surface of the rotary

grinder and integrally formed with said rotary grinder.

15 3. The crushing-grinding unit according to claim [ or 2, characterized 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

mim.

4. The crushing-grinding unit according to claim 1 or 2, characterized in
20 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.

5. The crushing-grinding unit according to claim 1 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

25 lines or curved lines, and the connections of said broken lines are smoothly
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6. A crushing-grinding device for cyclically crushing and grinding a
material in aliquid state or m xed with |liquids, said device nmainly
conprising a notor, a hopper, a crushing-grinding unit and a nmateri al
recycling part, io wherein said material recycling part consists of a punp
and recycling ducts downstream of said crushing-grinding unit,
characterized in that said device enploys the crushing-grinding unit
accor di n¢ransitadysaidemain bladerareh has &n ifdclimatéow ( wshofid0§ri Adi6fy dendste
according to claim®6, characterized in that said punp is an inpeller punp,
and the ipnpleralely 685sai-dl4Mpel Whilepthepiricdinativrl 0da) efl thelsevontaryr blatey
grinder and is fitted on sane shaft with the rotary grinder. 8. The
crushi ngatgd dilAg de¥d ce, aombquefegably 36ai m B0 or,  disthacadXardtzidbd inlet t hat
aretainer ring is provided at the bottomend of the hopper. 9. The
cr ushi ngagglenthaagedienitbe facdomglingt 06 the anmnsbade7areatiarket bf ineg mast i n
that the crushi ng chanber has a height (H of 10 - 35 mm nost preferably
bet wekn pgeferghlynsh ~ 18 mmhearud J6 hiedgg gnosidprefecaiyceetaozamr Ging VS ohmi m 7,
characterized in_that said inpeller of said inpeller punp is integrally
formed withen the diemater (gr) afithe rataryigrindieisc4@siiong- gri ndi ng devi ce
according to claim@8, characterized in that the inner dianmeter of said
retainer ring i S spref.e : LI o en the
rotary gri ndg'r %a%ﬁghg}%%&ﬂg@%;‘@% C‘?nﬂﬁfrl : ael%grcﬁéﬁlﬁlg- Sﬁ?n@ﬁ*ﬁgin% ce
accordin i | ] [ ] ro'ﬁﬁ?r' s Lepose
angl e (f%étg?ﬁlzgﬁﬁlﬁ%gﬁ s,zatr?’ost E%%%F%Eﬁyi%bf’ tsgg:{ dégg'% Ihggﬁﬁ?? slgly ean
m |k makgrmot@ps i ' [ e@hito b flakialD Qa4 {on and
a circui tg Iélgﬁt rol s?gteg’m@ &m%@%gihﬂetﬂﬁgl E@igoiﬁiﬁl%rﬁéﬂeham‘ebyaﬂnée}%ﬁ,

10 wherein said material recycling part consists of a pump and recycling ducts

downstream of said crushing-grinding unit, characterized in that said device

employs the crushing-grinding unit according to any one of claims 1 to 5.

7. The crushing-grinding device according to claim 6, characterized in
that said pump is an impeller pump, and the impeller of said impeller pump is
15 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
20 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.

25 11. 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



section consists of an electrically heating device and a boiling cup, and
the <circuit control systemconsists of a control circuit board and a
control valve assenbly, said soybean m |k naker is characterized in that
said to m | k-produci ng section enploys a crushi ng-grindi ng. devi ce accordi ng
to any one of clains 6 to 12. 14. The soybean m | k nmaker according to
claim 13, characterized in that soybean mlk nmaker is also provided with a

wat er t ark38\hemaj whanhhatrotuyy gtewlarchdssa diametgedfids sand wat er tank, and
water in said water tank enters into 15 the hopper through a water feeder,

sai d water fqqderfﬁéﬂeensﬂhsﬁg{%mcﬁﬁg\fgd@ﬁcénacéaﬁhng MR NEFaih0 Ehaér wat er

fl ows down al ong the hopper I'ls. A net hod fof maki ng soybean m ik,

sai d et hpdradteligdesn thet sﬁawﬁﬁagfa Bia é% eedi g QSGWSLN‘Y‘Q’m%Eﬁ”Y

producing and m |k boiling, I's characteri in that the wat’er should
be heat e@ryﬁraghﬁgfgg"cv%%_c before the material is crushed and ground,
and the Soybean’is coarsely crushed before being finely ground, and in

chanber thr onan TesyEPERy itk EHRSECoPbbsES fnfilE PRl SRR o
of a1 ot SHIRLATRHE' sringhBhl o (B el alstnn SARHEE eI GO 26

process, sub%bn RIRIRS A an 2BAQARANy Itth P ALV PG 2 BBiling cup, and the

circuit control system consists of a control circuit board and a control valve

assembly, said soybean milk maker is characterized in that said

10 milk-producing section employs a crushing-grinding device according to any

one of claims 6 to 12.

14.The soybean milk maker according to claim 13, characterized in that

soybean milk 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

15 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, slarry producing and milk
boiling, and is characterized in that the water should be heated up to 80
20 'C ~95C 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 ~
25 3000 round per minute during the crushing-grinding process, most

preferably 2800~2900 round per minute.
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