WD 2004/ 035282 PCT/ EP2003/ 011371 M xi ng devi ce The
present invention relates to a m xing device which
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positively and non-positively connected to this
shaft, an end ring (3), which is positively and
non-positively connected to the shaft at a distance A
fiiemgd evlicant ring, and a | oose mxing ring (4),
which is freely rotatable and can be noved back and

orth between 10 the front ring and the end rinp
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nPrxiovgpidéviedE ¢onnehitel td Xt assénblan afdnmicxheg(3)i.nghich is
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M&i grd 0@¥8§1¥ roq:at(i:%%hel rgi r nglsae ave aﬁe B3F e rtﬁnt between

mi.Xi ng grooves

asses
&% néciféaga‘?fbd evrPaRdFAYd is mi xed inthis way. A
simlar principle is 20 disclosed in EP-Al 1 000 656,
tirdshéodi hieimneelvhat sdne ete ki@t ifigs ofie thidor art.
ring assenbly are freely rotatable. Both devices have

lt“&e 1%5%@?1!@”“9@—% tl'a)@t 000938t t&?sgpgsggr!ad’mlgchﬁﬁ é‘é&lce in which

St ructu suscept [0 wear
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cﬁ:iasvdltolsgﬁ Qlfl élbe}bblr qt 960 S(ﬂﬁkgrt}qg cp%lferleﬁc tehagt tso e of

ut are

ver i o)
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slewictaraddy | somtlenct anatdpribd enpd exeaandndf di £ fisruinr € clean
dras, the tHe sath@anthaga, t hiedh bhesBuXeéNGreefibgGtiré® NlEY¥rce the

wdifd iceh-80Eh f Ofe Moeki cal requirenments with 35
relatively long stators. In addition, when these

1;r$~};§%‘tor{'f.’ Srg USJ\P in an i njection- m)I di ng machi ne,
FErar niVEI VS SfugE BET ISRy T‘?%%IQO;B“PFHF%%% 2 giojieE and a
49 OF x PARR dEVE cetrEsand the Abatosiavdblerpes of semicircular
praversi nbhe mavigliesf obmifel onktoy datleta40r Bfe Blot219e one
B34 rhkabEiset Mut aa¥i éHfddtanshenndl % exspaiercorheh
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<hifechr op e%rtﬂesd svffdcaent dives nact 4B Y meghéreamens arngh
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suitable for preventing the melt from flowing back.

EP-B1l 219 334 relates to a cavity transfer mixing extruder which
comprises a stator and a rotor and is distinguished by the fact
that both the stator and the rotor have two cavity groups. These
cavity groups are aligned with each other in the form of a
parallelogram when they are projected onto a plane and,
furthermore, are characterized by their angles of inclination.
This mixing device is disadvantageous because, like the device



2 referred to in EP-A 48590, this device is expensive
to produce and its mxing effect depends on the

wo eqvgss28f the stator. JP 50-90117 di scl oses arei/EP29g3/011371

- 10

15

20

25

30

35

40

45

device for injection-nolding 5 machi nes whi ch operates

in the manner of a non-retukgn valve. The m xing

Fendr6Rdl Bot 1 ECAS@8E9OPrdnS @S dbwocd | Y expeRei vl i produce
St §Weldmi QP 4&%&05@5@%@ oh errg' 148,01 Ber chei DG or .

arranged novably over "i1t. Both parts have channels,

whi ch are arranged in such a way that they overlap

P 81 el H19G oseana fRiHed APBhTdNecRAAREF gy molding
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the i nner surface of the stator to the outer surface
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t'dqe Fﬁéamﬁ%%?% )l: 5 it is mechanlcally weakene . he shorter
the ring, the more acute this disadvantage, maklng it highly

susceptible to wear.

It was an object of the present invention to provide a device
which is suitable for mixing purposes and use in screw machines,
and which does not have the disadvantages of the known mixing
devices. In particular, it should be easy to produce.
Furthermore, it should be designed in such a way that it is as
immune as possible to malfunctions, can withstand loading and



45 devices. In particular, it should be easy to
produce. Furthernore, it should be designed in such a

wown4bb@ms2 it is as inmune as possible to nal fROEPDNF911371
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can withstand | oadi ng and WO 2004/ 035282

PCT/ EP2003/ 011371 3 under g%es little wear. A further
HIRTRRS St b iRl weadevh clunthieshainl vasng ol fsefifa tdehiee which
41 }owed i4ndl f ermbed feased yandn rertyedlidadsanentn S&FHEWifferent
saehi Rashived hodlheaPtp1adaplabt 4N Rf FhenS LWy machines

ﬁ?&r@eﬁ@és E@%eh\l§§ng; odé\}l%en})éhqg ﬁde%glggfibe’i&meg Ir{laclng device

requi The XI devi.ce
e %lts(éel?%%nlﬁe:rgenenrg D B ﬁ@q‘éJaE?)“W OfeBfing wasy to clean.
ach| eve this object, a mxing device is proposed with
Theché pae adtier iopi ﬁgtf eatmixésg d@videtist heopsont wiithgthe
ard acher enichy ifegtiune€ach case have at | east one

channel (2k) or (3k), respectively, which runs axiaIIy

tﬁ'@artalthgl fx_(ér’m:' Q‘llth;) anc@tthhaeln e§89| 1eng|; n I‘ el agl On t ngeleaSt

axel schgf t 5 gj{ i-cal T and “Ras

R e (2B PSR Lo é(ﬁac’(ls’aP%ﬁdfls%@/
H?rra&ﬂff%e(raéﬂtaléu si tle 3l apgtertn wilatdonhtehtitchexiegbbrthe
skiafflt phehslgialléy, oandile dhasetlercas2ba) deadBhp ré§1ons (2b;y
argispeel iarel Y 3bpcaiedbon 6$@1$E6§e£@%mﬂdgedmr¥é{&s

wHilkd, t@@dregtllaﬁ m&% NG isBd108s &, dd;ihat di é?;lz o.r (3b,)
i anet I's. large. eno 2)
e raaretfylye ?‘é%t%mda O The S5 caroicof %r%’ﬂléﬁg ¥ing, and

diameter of the front ring (2b2), has an adj oi ning
thegMeHi G TMEchas he finsitngegiony (ds) oin iisidhnner sndele
ddemkeestinierghammelgh 4y whih Heuablaxtaldvepapakl €l the
regxbal b )smalabr adi andlee bR 1l atign H?né h?z@’f' Shgé dhe

ash8ihi 41]%§Jlbﬁairlxywh1c@1th§| R & e§gg9\f n 1ts 1Préerlbeslde
¥1 R

A S 1 nsi
en%%g Pax{ln %’h 4‘}(& ghf(&hm 351 ar{é-lllleégl(%alIY) ,
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e, ors
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Preferred errbod.l ments are specified in the dependent
Sucihd Filpgng device also allows, for example, a rapid exchange

of the melt to be ensured, to be able to minimize as much as
possible the wastage that occurs, for example, when changing
colors. It also allows the color of an injection-molded part to
be influenced. Preferred embodiments are specified in the
dependent subclaims.

The mixing device according to the invention is described in more
detail below.



The m xi ng device according to the invention is
described in nore detail below 45 WO 2004/ 035282
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m xi ng device according to the invention can in
principle be freely selectedtand adapted to the
ISegdicr €éhents, 5 such as the type of material or
amount of material to be m xed and the desired

I . r.ound or have sane ot her shape,
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Mf%%ir\éébllgog qrnsttgg gl ricum T nt\l/'Ejl aC N Shaped g ular or
different cross-secttonal "SKap8s’ 1t "ggrf]i‘%%ﬁdar.lai?n :
prefery %rsof‘?&"rsl Fratheng e afraferritinlchbamedls isoused, it
e ahsehaprerivablgpfer ttun cignemterauniar ehtnrdl € hanhele

dif fgsedt ¢hmas-mreet powilersmabys . unt fiy !ﬁaﬁt@bﬁiéﬁl@ltﬁgferred
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shaped in such a way that, at |east on the-side on

Thei Bhcine davdse eferrding kocabedinventhas Bs meaERrabigh
conkested gomiebbe i reoAeGlat hen BHck Bgdé@yﬂd:%wo further
daoteedi bt @htiBeph AYENY, | @Rt On 2 Urt Bgﬁeg§l\/llyc%ha-lp-gg in such
a way that, at least on the -side on which the front ring 1is
located, it has a means which makes it possible to connect the
mixing device according to the invention to a further device. The
shaft preferably also has on the side on which the end ring is
located a means with which the mixing device according to the
invention can be connected to an adjacent device. The connection
is preferably achieved by means of a thread. It is possible,
however, to establish the connection by welding, shrink-fitting,
splining or interlocking. Examples which may be mentiocned of
devices to which the mixing device according to the invention can
be connected are screw elements, such as the screw tip, kneading



40 shaft preferably also has on the side on which the

end ring is |ocated a neans with which the m xing
waelewioss28zcording to the invention can be conPETERIOS/G11371

an adj acent device. The connection is preferably

achi eved by neans of a thregd. It is possible,
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FHdik kSnhocat echd ena pl@gtizgi zing screw and on the
side on which the end ring is located to a screwtip

é Jord]io F ontt_herI ;1 egg% and %nd (:I n%1 )Zénéﬁgrdl ne?u}; ring (3)

e 1 nv 1 on, ron r|
A% %ﬁﬁ@E?%cP%ﬂf’F%l %P%ﬁl&nnaﬂsb@s\fw\/éﬁzx %Lgxaedaoy)the
15 shafithe Ths shrde . (2Thend| hys M@2) iandhiB)cagaybe ncqtiested

osisadadlgoanecired el petasisalloy the slonEt.elleasabilsd @ohheivable
ghafdne bE t8e aluwe0 rg¢agsety ald @onhottNec0babiBl Whd one to be
éér[}ge%ttea h&n con %‘aﬁg r@g eéh%a hé{fg”dnml% BQVQ&ageous and

connhect to .t
£ eSag'%%E‘ R DR 08 BRE L thE R BREY 1¥héeand
20 xR P Lyi ﬁ%m%‘%?tﬁé 50 ?léér 94| yTROMHEgEeBaY CYEIuently be
lsdrﬂaietd Phaced ngplimgdcoisepleonkkd dre prgsbeddon briacédis case,
S ifedr Frhherdrackad ofid priegsedyobe ddhnkbtsdcasehe thaft in

fHOMarfel wgya&d diRe eAdsi NG PRYwhEs connest edriddie it is
?{RI culgrl esf%q?eﬁﬁtyo Okgra% S%hienfpérm %&SBtt e slhgft and
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egsfzn_er thlendigta?iuce(:@s@s m@ ﬂls%faﬁesefx%xﬁ %hbhﬁlgmég@%gnt of
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35 éﬂHl%Q%%%ﬁQP'i@%i Qﬁpeg’ﬂgntﬂ%& the distance A to be relatively
short, whereby the device according to the invention is
particularly well suited as the tip of a screw or can be used as
a non-return valve in an injection-molding machine. For example,
it may be recommendable to select a small distance A, if as

40 little material as possible is to be located in the mixing device
at any time. According to one of the preferred embodiments, the
distance A lies in the range from 10 mm to 200 mm, particularly
preferably in the range from 15 mm to 150 mm, in particular in
the range from 20 mm to 80 mm.

45



35 applications, it is expedient for the distance Ato
be relatively short, whereby the device according to

w0 b@4josseent i on is particularly well suited asp¢heEP100p011371
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{4k) may differ from one another in their depth and width.



spirally, particularly preferably axially parallel
(axially). In this region, the mxing ring may,
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The mixing device according to the invention is suitable for
mixing viscous material with additives. By means of the device
according to the invention, viscous materials can be mixed by
dividing them up into small volume units in the axial direction.
The mixing device according to the invention preferably comprises
baffles, which are produced for example by the channels (4k) of -
the mixing ring being arranged offset in relation to one another.
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viscous materials. Viscous naterials may be

under stood as neani ng thernopl astic polyners, the
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shows a view of a mixing device according to the invention in the
40 manner of a non-return valve during the injection operation (i.e.
in the closed position) in conjunction with a screw tip

2 front ring

2k channel in the front ring for distributing the melt
45 3 end ring

3k channel in the end ring for distributing the melt

3m mixing space between end ring and mixing ring
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25 region 3bl 4 nmixing ring 4k channel in the nmixing
Fiowgre dr: distributing the nelt 4m m xing space in the
mxing ring 5 4p baffle Detail x: angle a Figure 2:
;ﬂbﬁéﬂ%W%i@wafVKAHid%dﬁhf'égké%egkcg §§§§25d529i28 ggg%rding to
LAYSN/LQRs LA the

30

top:
view of a shaft with screw tip

351 shaft
1k channel running around the shaft
lh mounting device for front ring
3 end ring (connected to screw tip)

40 bottom left:
section through a mixing ring (4)
bottom right:

45
section through a front ring



manner of a non-return valve during the plasticizing
operation (i.e. in the conveying position) in

WwW@oovsosez on wWith a screwtip 15 1 shaft 1k chemmaei003/011371
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runni ng around the shaft 2m m xi ng space between front
ring and mxing ring 2s sholiPder, transition fromthe
Fégldeh 2b2 to the region 2bl A distance between the
front ring and the end ring 20 Figure 3. shows a plan
\“hews 0 plasCkewntod iichngari e «qBRset £d £i0hNeynich nas
dedhae, 2806E BIFL O IIE L BYEN AN o FLAKE, 40 showe a
view of individual parts of a mXxing device according

to the invention 30 top: view of a shaft with screw
fiur85° 1 shaft |k channel running around the shaft

I h mounting device for front ring 3 end ring
@Eo‘mmgltsﬁﬂletnat:SG rmpﬂészziaéggbaiﬂ eRel g\{ﬁdﬁ@:bifoehe viscous
bBEeHa &smiXi Pesdd NG HiAligh DOLLAMAET BBL: -5 S8CHE QD ) the
bh0opeib:A (hiRdhg g 10 2804] 035280 BCTIERAS05 51%21.

12, Figure 5 shows & plan Vi ew o6r a mr xing 1 i-Agoa

CPATT A" VPEWS S WHi ch has channel s 4k of different
cross-sectional shapes 5 Figure 6 shows a schematic

2epr ésemt atingn of the dividing of the viscous

oRt echahnds it tpassesnd iaggh a m xi ng devi ce

akCOERAMLT Qnt Rie AfidyeRbLon (MXxing ring is bearing
agai g iiﬁifyyhef'ﬂg' i.e. injection operation) 2 front
ring 2k channeél in the front ring 15 4k channel in

fhe BPXFHY ring  4m mixing zone

492 opening

4p Dbaffle

3 end ring

3k channel in the end ring

3m mixing space



401 opening 402 opening 4p baffle 20 3 end ring 3k
channel in the end ring 3mm xing space 25 30 35
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1. A mxing device conprising a shaft (1), a front
ring (2), 5 which is positi®ely and non-positively
connected to this shaft, an end ring (3), which is
pestiiMely and non-positively connected to the shaft
at a distance Afrom the front ring, and a | oose

ixing ring (4), which is freely rotatable and can be

ve§ B%‘tﬁ{glandde)\fﬁﬁft FOPRFieBA e ahtordtd) - 18 Fiony asge (2),
t he ¥RUR |y ParAéivehy tand pporRositriyedrdcohredred thnghis
i n eabadfcasm kaderatg | €ast whbae ichaoseki¢aky wo1d (3Kk),
resp&m_*ﬂ—y@i:}tivm'beoﬁrwlﬂ:eax:t@' the dparkal hela Blst@Rce A from
ang! €ht nffcﬁltatﬂiﬂa, tond he 1a¥ks IQifxitnlgger%H?f ¥4)OII‘ w:l"g..ch is freely
hel'%@Lé%ﬁ an%ngag |qf§ache§ se at Iegs ﬁ? regions
(2b1”and lEbezt)h\ﬁ?.r Bpt Akd g’%}%fan i fPEFRMeOiFES; Fee front
di anBtRY SP%ERhPRR Ti%e PBEFRM with the smal | er
out si de dianeter (2b2) or (3b2) is respectively
| ocatke Drprttheisgdend atiengné heimd Xinngath Nghscam@vd0at heeast
M Xi Bfe rdMGIRAS (2kf 1 8:5t (eI PR ARI el P, WHER ilfs axially

i nsi Qrafjl!&r,mta%raf.lsarlgﬁreg%nep ofno(: I Ehé oaxt:ltes al%l Eh(te oshaft or
over quyhhh thg regi.on of. smaller élaneter of” t he :
fronfSH Y 22T WAE Taf28l 5 ARG F8YF bt 4B EpiPRs (2b: and

whi cBPPhETmRPh@d A§2haf SAffesent myvesidpdeiametegast of which

one tharmssliof4k} tivhiheh smahtermxiwalsliie 281 gestadd glb, AtorAN3b,) is

angl eesgedtalelliyoNod-ddhenakhs éﬂaetﬁﬁcﬁﬂgfﬁhé”hixing ring, and

helically, and also an adjoining third region (4b3),

in j o s LNsi di_anpeter is.lar naugh_for it | |

to be S FY PSR TS bl Ofodf SnHnr e 1s tnetae

di angiaé?et&? tie 2 RYIR (B2)itakl PReAisiteg OV pRERR with

so | BiRy na9drn PR shal lessgienetar 30 the Powit irdng, (2w, has

ot hean gfdjcheihgworedings (@B)) dm (B)chrespedidingl ¥in$ has on its

par tisldry sader happatt 3ne TheaHRYI ¢ekASyCIH PRlsi Bxially

C!a'ﬁﬁfﬁlﬂ@h?rgtnaﬁ'H%gquiﬁg%é%élgoﬁa o Ok 148 BPefhe shaft or

Sldeh5¥i45§§§€ QH& é?g%nggla f%%nfﬁg'% igé”¥%gion (4b3), in which
its inside diameter is large enough for it to be able to

overlap with the region of smaller diameter of the end ring
(3bz) and the mixing ring is so long that, in its respective

end positions, the other of the two rings (2) or (3)
respectively is partially overlapped.

2. The device as claimed in claim 1, wherein the mixing ring has
on its inner side at least one channel (4k) which runs
axially parallel. '

3. The device as claimed in at least one of claims 1 and 2,
wherein the mixing ring has on its inner side at least two
channels (4k) which run axially parallel and are arranged
offset in relation to each other.

4. The device as claimed in at least one of claims 1 to 3,

wherein the shaft has a smooth surface on the section between
the front ring and the end ring.



35 axially parallel. 3. The device as clained in at
| east one of clains 1 and 2, wherein the mxing ring
wham4085281 S | nner side at |east two channel s $dkEP2003/011371
whi ch run axially parall el and are arranged 40 offset
in relation to each other. 4% The device as claimed in
at - | edd§ GiVdCBf 2% ehamer do 3t lasiser enm ¢helshabt 1has 4,
a snOPRer sy theeslaft essect 1@ theneeenr ke bhent ] channel

ring ard tdmetkadséddign $5:tWQ2004/ 335282 4 th
PCT/ EP2003/ 011371 14 5 The device as Cﬁéﬂg 3% Rhgend Ting.

| past I erein the shaft has at
sliastTﬁgegaEg er en 8 mhaam&“t RS Yn dhdmsetttorr
bot weliTHAHE Fro e‘f%‘“ﬁgcaﬂdb? W@n@ﬁ&teﬁr@l Bty sTes to an

devi Igseptafeekrs.n at | east one of clains 1 to 5,
wherein the device can be connected on both sides to

an ajeacest oM Revlce THE - R . 4
10 ¢l ai ned ¢ Bk &fsa%lg 0RE Ok Cé'%gngg%if e;ai%aéi if tohfec1 "

m xi ng el ement in Screw nmac
q§V|c as cIa med |n claim?7 |n connectlon wth a

scre BSfS? T devacecrewliappfing: deripr 7simgeatnection
Ieasﬂ”éﬁead%@#%@ta@ é¢hainmed in at | east one of clains
1to6. 20 25 30 35 40 45

15 9. A screw machine, comprising at least one device as claimed in
at least one of claims 1 to 6.
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