PF 53993 NlXIﬂ% devi ce The present invention relates to a m xi ng device
‘mhlch*coin'sé 93 a shaft (1), afront ring (2), which is 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 from
the front ring, and a loose mxing ring (4), which is freely rotatable and
can be noved back and forth between 10 the front ring and the end ring.

Devi ces fo&1§£ﬁ%f&b&¥@eyner melts are known fromthe prior art. For

i nstance 00 00 938 discloses a mxing device in which 15 an assenbly

of mxing rings and dividing rings joined alternately one behind the other
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25 melt through the bores.

EP-A 48590 discloses an extruder mixer comprising a rotor and a
stator, both the rotor and the stator having rows of semicircular
cavities. The cavities of the rotor and stator do not lie one
30 over the other but are offset somewhat with respect to one
(’ another. As a result, the extruded material is not only sheared
- but also divided and rotated. This device too is structurally
complex and, furthermore, has the disadvantage that the mixing
effect is only sufficient for practical requirements with
35 relatively long stators. In addition, when these stators are used
in an injection-molding machine, a non-return valve must be
additionally fitted, since the mixing device itself is not
suitable for preventing the melt from flowing back.

40 EP-B1 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 gtator 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,

45 furthermore, are characterized by their angles of inclination.
This mixing device is disadvantageocus because, like the device



PF 53993 2 referred to in EP-A 48590, this device is expensive to produce
and it's ni xPRgS8PPéct depends on the length of the stator. JP 50-90117

discl oses a m xing device for injection-nolding 5 nmachi nes which operates in
‘the manner of a non-return valve. The miXxi ng device in this case conprises
two rings, one being screwed onto the2screw shaft and the other being
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devi ce 25 adequately good seal when it is used ag a non-return valve. In -
addition, the mixing effect 1s only at its optimum when the
mixing device has a certain minimum length. The minimum length is

~about twice the screw diameter 2D. Therefore, this mixing device

cannot be adapted to every extruder or every injection-molding

30 machine, but instead the machines must be specifically converted

(’ for this purpose, that is to say the s¢rew must be shortened.

- Since the mixing device must have a certain minimum length, the
melt volume that is constantly present in the mixing device is
also relatively great. This means that, for example when changing

35 colors, relatively congiderable time and material is required
before usable parts of the new color are obtained. On account of
the fact that the mixing ring is provided with holes, it also has
the disadvantage that it is mechanically weakened. The shorter
the ring, the more acute this disadvantage, making it highly

40 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
45 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



which is suitable for m xi ng purposes and use in screw nmachines, and which
does not hae# BBesdi sadvant ages of the known mi xing 45 devices. In
.particular, it should be easy to produce. Furthernore, it should be
‘designed in such a way that it is as immune as possible to nmal functions,
can Wi thstand | oading and PF 53993 3 yndergoes little wear. A further aim
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and also an adjoining third region (4bz), in which its inside

25 diameter is large enough for it to be able to overlap with the

region of smaller diameter of the end ring (3b;) 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.

30 On account of its little resistance of wear and low
C, susceptibility to malfunctions, such a mixing device allows a

screw machine to be operated with a long service life. If
desired, such a mixing device can be installed in various screw
machines in a simple manner.

35
Such a mixing 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-melded part to

40 be influenced. Preferred embodiments are specified in the
dependent subclaims.

The mixing device according to the invention is described in more
detail below.
45



colors. It also allows the color of an injection-nolded part to 40 be

i nfl uenced . PEr3¥28% ed enbodi nents are specified in the dependent subclains.
The m xi ng device according to the invention is described in nore detail

bel ow. 45 PF 53993 4 Shaft (1) The shaft (1) of the m xing device according
to the invention can in principle be 4reely selected and adapted to the
requi renentg,, 5 (gpch as the type of material or anpunt of naterial to be

m xed and the deS| red throughput It may be round or have sone ot her shape,
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U- shaped? | {150 FEPEPEm MBS PRE AT 6t FAF CHEHER FERE® Liefiky We
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particul ar @anket h(skdesrHe0 ctvos fsdiehal shape of the circumferential
channel or of the circumferential channels is itself freely
25 selectable, with forms that are favorable for flow being
preferred. For instance, it may be V-shaped, U-shaped, annular or
rectangular. If more than one circumferential channel is used, it
is also conceivable for the circumferential channels to have
different cross-sectional shapes. It ig particularly preferred
30 for all the circumferential channels to be U-shaped. If more than
- one circumferential channel is used, they are preferabily
(= uniformly distributed over the surface of the shaft.

The mixing device according to the invention is preferably

35 connected on one or in particular on both sides to two further
devices. For this purpose, the shaft is generally shaped in =uch
a way that, at least on the side on which the front ring is
located, it has a means which makes it possible to connect the
mixing device according to the invention to a further device. The

40 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,

45 splining or interlocking. Examples which may be mentioned of
devices to which the mixing device according to the invention can
be connected are screw elements, such as the screw tip, kneading



devices. For this purpose, the shaft is generally shaped in such a way

t hat,- at | @8Fs$53883t he side on which the front ring is located, it has a

~ means which nakes it possible to connect the mxing device according to the
“i'nvention to a further device. The 40 shaft preferably also has on the side
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the front Plg is located to a pl asticizing screw and on the side on which
the end¥ing is located to a screwtip (5) 10 Front ring (2) and end ring
(3) Accordregntoridie (2nvenflieni rdankr oBf ring (2) and an end ring (3) are
connected positively and non-positively (fixedly) to the 15 shaft. The rings
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connect ed bolthd, shrrcedat sphinedl stiatesl ackedwrenchsetham. [n this casgse, the
di stance Athe fhendirsthaneadf tlemdde rhhghest Heocbhnefted to the shaft in

the same way or else in different ways. In this respect, it is
particularly preferred to brace the front ring to the shaft and
25 connect the end ring non-releasably to the shaft.

According to the invention, the front ring and the end ring are
connected to the shaft at the distance A from each other. In this
case, the distance A is the distance from the highest point of
30 the front ring to the highest point of the end ring, i.e. the
( point at which the shoulder 2s or 38, respectively, reaches the
greatest outside diameter of 2 or 3. The distance A can in
principle be freely selected, so that it is adapted toc the needs
of the individual case and intended application. For most
35 applications, it is expedient for 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-moclding 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
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al so concei waisise stokiomel chaprel sTt o sharetitiarlonpreéeoeed fuot pdbathe hapes.
It is particidmvely poeberu-ethaped. alle tdepthcbhntted shihanbes Wiahapgedon THige dept h
of the chanpelig;depgndsi ik ,t @ being advantageous that the stability of

25 the rings should not be impaired.

The front ring (2) and the end ring (3) in each case have at
least one region (2b; or 3b,) with a greater outside diameter and
a region (2b; or 3bs) with a smaller outside diameter. The two

30 regions 2b; and 2by; of the front ring or 3b; and 3b; of the end

(' ring may merge continuously one into the other and form a

shoulder. Alternatively, they may, however, also merge in a
stepped manner one into the other, so that between the region
with the smallest outside diameter and the region with the

35 greatest outside diameter there are regions which have an outside
diameter of a size in between. So there may be one or two or more
regions between the region with the smallest outside diameter and
the region with the greatest outside diameter. It is particularly
preferred for the two regions to merge continuously one into the

40 other and to form a shoulder. In particular, the shoulder has an
angle o of 0 to 45°. The size of the greatest outside diameter and
the size of the smallest outside diameter are generally
determined by the inside diameter of the screw (screw root
surface) and the ingide diameter of the mixing ring (4).

45 According to the invention, the region {2bs) or (3by) with the
smaller outside diameter is respectively located on the side
facing the mixing ring. The configuration of the front ring and



design conditions, it being advantageous that the stability of 25 the rings
shoul'd not B® % ?1%% #red. The front ring (2) and the end ring (3) in each case
have at |east one region (2bl or 3bl) with a greater outside dianeter and
"a’'region (2b2 or 3b2) with a smaller outside dianeter. The two 30 regions
2bl and 2b2 of the front ring or 3bl amd 3b2 of the end ring nmay nerge

conti nuous| ghoOnR@d Rt Agthe 1alhal danthdidigMaday Shedth defe ikl &4 Natdevekyeonlpey
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regions to f@rdR ¢apbkhfllsly BARechiHLtdepdfi other, and henfydnavahoul der.
In particulgl,, tfﬂgtﬁQPUééiﬁ ha%h nfrcﬁ'pcglrgps gﬁdﬂcﬁoe%é JH{? ﬁad\é §c0f the

gr eat est OUtSI nmeter are

met er _and e _Siz

genor al |y TGN Rd by {3Fe 3 HEY et RV ePatr 1 i erait i e doam
sur f ace) 2&n?f 3%he THAY| wa.%@f’é? otlihdavexFhg FamR) si&p. 2a8 e d&cdi AfSto the
i nvention, sdnee rségbenaf@bP)ffer O08bP)imitiatt hbey saved ndrrout Sndertdidamet er i s
respecti vel y located on the side facing the mxing ring. The configuration
of the frong;LiR0-apd Ph 53993 7 the end ring on the side facing away from
the mxing ring1s only significant for the function of the m xing device
accordi ng to the invention to the extent .that it nust not _disturb this

fungti on: ?C%E]&FP'HI 50 The n&yShavePa Sepisird SHONUECOTRES Tedpsct i ve
averted sidwstipe ePnRslge®) aantxiny yicgexkpedi B |hpttehapediogsegendral in
such a way fihsdlvt retataby ohelvicel acaardisngh tloat hiec idawehei mswveahbabe

connect ed pogd tiotehy babfediPAHROSEELY 8 g hagacherddien-idgvi ce. The front ring
and the end ring may be configured in such a way that they have a different

shape ang 1Q size., The ., however have .t he . sane sj in fact
the  sa epé“la%&gdr¥?€3¥aﬁn|ayriaﬁ1%a@ By S ARBr rauds BaTER g
ring (4) 15 Fetoregionght 501 HeE itAvEAt Rl ttohévﬁi-”%ﬂhg“&é\/ltéé Bedi (g2t Pk he

i nvention compries aingxing ring (4). The latter is loose and freely
rotatable and is |ocated such that it can be noved back and forth between

the front ring andhhessNd of BHe mixing ring is adjoined by a region (4by)
25 in which the mixing ring has on its inner side at least cne
channel (4k) which runs axially parallel (axially), at an angle
in relation to the axis of the shaft, or helically, for example
spirally, particularly preferably axially parallel (axially}. In
this region, the mixing ring may, however, also have more than
30 one channel (4k). For example, it may have two or three or more
( channels (4k), for example up to 50. The number of channels (4k)
generally lies in the range from 4 to 20. It is particularly
preferred for at least one of the channels (4k) to run axially
parallel (axially}. In particular, it is preferred for all the
35 channels (4k) to run axially parallel (axially). According to one
of the particularly preferred embodiments, at least two of the
channels (4k) run axially parallel (axially) and are offset in
relation to each other. It is quite particularly preferred for
all the channels {(4k) to run axially and to be offset in relation
40 to one another in such a way that baffle areas are produced
between them. The channels generally have a U-shaped cross
gsecticon, but may also have some other cross-sectional shape and
be, for example, V-shaped, annular or rectangular. The channels
{4k} may differ from one another in their depth and width.
45



20 The mxing ring has a region (4bl) in which its inside dianeter is |arge
enough for PF 53992 able to overlap with the region (2b2) of the front
ring. The region (4bl) of the mxing ring is adjoined by a region (4b2) 25
“in which the mixing ring has on its inner side at |east one channel (4k)
which runs axially parall el (axiaIIy) gat an angle in relation to the axis
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may be of the same length. It is also possible for the two

25 reglons (4by) and (4b;) to be of different lengths. According to a
preferred embodiment, the twe regions (4b1) and (4b;) are of the
gsame length.

The mixing device according to the invention is preferably used

30 in a screw machine, in this respect preferably in single-screw

( machines. According to one embodiment, the mixing ring terminates
with the end ring with a positive connection. This embodiment is
particularly preferred whenever the mixing device according to
the invention is used as the mixing element in an extruder.

35 According to another embodiment, the mixing ring is displaced
axially between the front ring and the end ring. This embodiment
is particularly preferred whenever the device according to the
invention is used in the mamner of a non-return valve, in
particular for injection-molding machines.

40
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.

45 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.



15 of the two rin (2) or (3), the other of the two rings (2) or C (3)
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channel s (4kjoddssddne m xing ring being arranged offset in relation to one

anot her. PF 53993 9 The mi xing effect of the m xing devi ce according to the

i nvent i ogy Aéc&sdgcngasg DYpd rerg Eﬂ&,edmen@ X0 I.ag@%i D DS adng
Tafi

constant “si ze encl ose m.Xxi,ng zones arl a Sl ze.
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be easily céeared oppatvoerd, cfucht Ae sthseneeacfydewddridnesopolymers
(SAN), acrylonitrile-butadiene-styrene copolymers (ABS) or

25 acrvlonitrile-acrylate-styrene copolymers (ASA) with additives,
in particular colorantg. In particular, the mixing device is used
for this purpose in connection with a screw tip in the manner of
a non-return valve with a mixing effect in an injection-molding
machine. '

30
In the case in which the mixing device according to the invention

N

ies operated in the manner of a non-return wvalve in an
injection-molding machine, during the injecting operation the
mixing ring {(4) initially bears against the front ring (2) with a

35 positive connection and a rearwardly sealing effect, so that
flowing back of the melt is prevented. After the beginning of the
plasticizing operation, the mixing ring moves toward the end ring
(3) under the pressure of the melt arriving, which is conveyed by
the screw and in which the colorant is still insufficiently

40 distributed. The rotational speed of the mixing ring remains at
zero until the mixing ring bears against the end ring with a
pogitive comnection. Since the bearing surface, .which may for
example be the shoulder of the end ring, is generally small, the
rotational speed of the mixing ring is generally much lower than

45 the rotatiocnal speed with which the injection-molding machine is
operated. The melt conveyed by the screw is divided by the front
ring into the number of channels (2k) during the plasticizing



I n- particul g,‘g, %?ﬁ%m xi ng device according to the inventionis 10 also
suitable fofth Iy sensitive viscous materials. Viscous naterials my
_be understood as neaning thernoplastic polynmers, the nelt of which can be
processed in a screw machine. Apart from these, however, other viscous
materials also cone into consideratidf for exanple those in the area of
bui | di ng 15opeatzariical STE i thd hdxangar 0fy hebus ahgsitst aheesrostictings (Bpod, or
in the aregief ampdcetivd Sombstanees. thEhe\ewp@tﬁwhsaapanalﬂfdédﬂ@lradﬁlmi ves
depend of COW & INnENE HSRAUEY é‘:{:!r@s Waboh S £he e« Y 9G88Sethe 20

Accordi ng to a R ef %ge&ennq%geg%e f?ll te%amﬁne %gsdew cga?gford rﬁgnc 8%%123 -

i nvention IS USG or m XJ] Ng

particul a? W%F&ngn Vil i2gpgPBe u
st yr ene- acrijdoima rithg kol ywrspgged swﬁ\ﬁ)setaenyr@rﬁqm éobm@onrm@egt yFene
copol yner s (fBS)staraidd acs yicedt tnl thaaiygiayezeiay dae) copatthmar s (ASA) with

addi tives, gid&P¥utkteaubaFoud Qh@nézsemlﬂgspa%g)clan@r pakBea i pHN@ndeyt Cend s
used for thi ﬁ%fspQﬁS% Qn%%”QeﬁH%r F’?F; LW i %Jzne Japperof  a
g

t t h 30
I he oaBatSTE v aivifled et goabi e e 4 B U arip g™

oper at ed i nTf H&EHHeRI of Ing HONEF et MAry &bGecnth BRI i Aj BEXIHh-SR5KCEI A

machi ne, duismyadweeidnpettdany thpefatitorinbheandi thinguiking o i Mitisal | y bears
agai nst t hepédédmds NeRget 29 WhehmavaherPOSIft EHe LOORRCEIAG pRskaedseanwar dl y

Eeal i ng efff@ﬁ% hsa'i’r% ?:Qﬁ’:té {10 Wi RGIn b g &f (taia WEd dn Ilsieersam@rg thtéf teaadtthﬁ
eglnn|n (0] (S plL.astl cl.zl N 0 n ves owar e

end,ri nggs(ﬁ "Urigé 3 tﬁﬁ mlxm s%r egg#&%%me% ftﬂ?f%% n%gl V\g %ng{s gres% Bd by

t hel_screw affe? ﬁ%?&ﬁl?%e“d’(? BPERE FEITEE Fh‘?n%‘lﬁ f“Bfgeﬁ?] YU @ stri but ed.
The rot at i opetisipeedophethicony Xpnghts mpscenthasnelt whdeb Leavdes tthe ni xi ng
ring bears agaiinsgis t{he,enith Khegmikidy ainposs tdine dednaeesédtan: iSitbBCeoldse

bearing sur{aggerdthivgheABYcHLhe18xamp) & henthenghawder of the end ring, is
general | ygsmall, the rotational speed of the mixing ring is generally nuch

| ower than 5the r,0 atlonal th n ion | din machlne
is operated’ Fhe et coRY gp gl? h"gllcg]gﬁ?‘gs %}V’ h‘?ﬁb?t g ring
into the nu%%rflﬁ?ntcﬁﬁﬂﬁ%l"san(iﬁ)uﬁ%‘iil%?g WReSpFAStT & zi ng PF 53993 10
operation. If the mxing ring bears against the front ring (2)

The mixing device according to the invention has the particular
25 advantage that its mixing effect iz substantially independent of
the length of the device. Its mixing effect can be influenced in
particular by the number and cross-sectional shape of the
channels. In general, the mixing device according to the
invention has a length which does not exceed 1.8 D, but is
30 preferably not longer than up to 1.5 D, in particular up to 1.2
( D, D being defined as the diameter of the screw.

An exemplary embodiment of the mixing device according to the
invention is schematically explained in more detail in the
35 drawings, in which:

Figure 1:

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



wi.th a positive connection, the nelt streans are divided directly into

vol ume el e®At33®3Y3 openings (4ol) in the mixing ring. The nelt streans then
i npi nge for exanple against baffles (4p) of the 5 mixing ring, which are

" produced by the channels (4k) of the mxing ring being arranged offset in
relation to one another. The nelt strigans are mxed in the nixing zones
(4m, furthes éi{cﬁltlelebut e hrquahsihe Q‘R@Q’e@g§n(§%)coagﬂe 313{16 end of
t he openlngd dn gj a LurtEer Hleng space ( o Fr8n1t ere fhehlo
melt is di ed _once_a y .the channe of the e ri If the
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bet ween theh$rdﬁP“FEh§Péﬁ%3Fhémﬁlwﬂﬁﬁn9|%ﬁ?g This becones |arger as the
novenent ®f4p hebafifdieng ring proceeds. At the sane tinme, the m xi ng space
(3m which lies between the end 15 ring and the m xing ring becones snaller
and is no l@Qngen RteseMie gvhen the mxing ring bears against the end ring
(3) with a positive connection. In this case, the nmelt which |eaves the
openings (402) in_the mxing ring is divided directly into volune elenents
by the charél"(3k) of the end ring. 20 In principle, any screw tip which
allows th& nelt to leave into the front space can be used as the screw tip.
The m xi ng siewisce atewrali rgmieitdeddniventiconrdasy thoe thar ineatltdion 2b the
advant age txﬁaeinért & £Mh xhAg-efchest vhibys WRst agt i Iprdsrdepensdenipohribhe | ength
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nunber and cross sectlona Shape™ o annels. 1 n general, 1 ng
devi ce according to the |nvent|on has a |l ength which does not exceed 1.8 D,
but is 3b5pkef ettty not longer than up to 1.5 D, in particular up to 1.2

D, (D bei ng def ictetinad rhentharetendothe lhaderew. C An exenpl ary embodi nent
of the mxing demiee a2peesdidigidea Fhent iniv@Nbhanmisischengtically expl ai ned
in more detad | dih i@ -35: H5A0¢gs, fk&nv%necf}eglgh%et% tB00MG; 3V hey Of a
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conjunct?gn with a SCfEM/tIp 2 front ring 2k channel inthe front ring for
di stributingia¥e Aelt 45 3 end ring 3k channel in the end ring for
distributing the nelt

shows a plan view of a screw tip which can be connected to the
device according to the invention —

25
Figure 4:

shows a view of individual parts of a mixing device according to
the invention

30
top:

E /““\_\

view of a shaft with screw tip

35 1 shaft
1k channel running around the shaft
1h 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



3m m Xxi ng ]_?ace between end ring and mXxing ring PF 53993 11 3s shoul der,
transition ¥¥ otd¥h® region 3b2 to the region 3bl 4 mxing ring 4k channel
inthe mxing ring for distributing the nmelt 4m m xing space in the m xing
‘ring 5 4p baffle Detail x: angle a Figure 2: 10 shows a view of a mxing
device according to the invention in til2e manner of a non-return val ve
during the glasti 6i zing operation (i.e. in the conveying position) in
conjunction with a screwtip 15 1 shaft 1k channel runni ng around t he shaft
2m m Xi ng space between fror(%tf rin andrmnm r| g sVlew Iy tflanSItl on
fromthe re&gids 2b3 o eé’“rrelon A'di st ance 8etweenthe FPoRt®ring and
the end ri a@@e¢§96]§903 %ﬁSﬁgn% ‘iﬁ%ﬁ‘\??%%‘ﬂ?a]a sH8P8W tip which can be
connectedéto the device according to the invention 25 Figure 4: shows a

vi ew of i ndiiyuadeak parts of a m xing device according to the invention 30
top: view of a shaft with screwtip 35 1 shaft 1k channel runni ng around

the shaft Oéﬁ%w@og H;ﬂ&lad&va ¢eof be A4 oc%nr L% 13 %a@ld f %{ée%&sg ‘gﬁo screw

tip) 40 b seC|ont rou m. Xi LN om r|
section t hFRRIGH 811 PomtE ATGoPF 2R 4 co PP,

10 invention (mixing rlng is bearlng against front ring, i.e.

vite
injection operation)

2 front ring
2k channel in the front ring
7 15 4k channel in the mixing ring
( dm mixing zone
-- 4q1 opening
497 oOpening
4p baffle
20 3 end ring
3k channel in the end ring
3m mixing space

25

30

35

40

45



channel s ferent cross-sectional shapes 5 Figure 6 shows a schenmatic
epresentation of the dividing of the viscous material as it passes through
a mxing device according to the 10 invention (mxing ring is bearing
against front ring, i.e. injection &ﬁeratlon) 2 front ring 2k channel in
the front ring 15 4k channel in the mxing ring 4mm xing zone 401 openi ng
402 openi mg cdpibaffle 20 3 end ring 3k channel in the end ring 3m m Xing
space 25 30 C 35 40 45 PF 53993 13 W claim 1. A mxing device

conpr i sing 2 shakkidd)aeAde! Q%pfiﬁglg(%)sﬁggt 813N aCBEokd N3 pg0mRECt €d to
t he shafg at %ndls ance ergmnngc t’a%t er dﬁ(': hogsg. m a{(l ng ,ri (4),
which is freely ot at'abl '€ can be m)ve% and_for rbeetween he front
ring and the &3d rPFn}rje mﬁé’tdeﬁn 995% AE-HPENTIRY nandhifR EhdEsey i n each
case have at [e&stabbpearshannebe (PRjechbacBkind rienpicbeiedsn tlisi Ehortins
axially paraliel, aad @ @ndgl eing, rdleateiion to the axis of the shaft or
helically, and has in each case at |east two regions of different outside

di anet efg, of \hi gh, dﬁ@q»mg 588 wlé m&mlﬁg fﬁreéelc%r cgggslagﬁe d;arfsgg{e i s

. AFigure 5 |l an view of a mxing ring 4 (partial view), which has
foniine S HEBA
;

respecti veI y | ocat 0 facin n m Xi ng
ring has a fi8f F 91:1 PEh(gf]f)s' |r 88‘31"'315" Wniehl %y axial

parallel at an angle in relation to the axis of the shaft or
helically, and has in each case at least two regions of
different outside diameters, of which the region with the
) 15 smaller outside diameter ig respectively located on the side
7 facing the mixing ring, and

the mixing ring has a first region in which its inside
diameter is large enough for it to be able to overlap with

20 the region of smaller diameter of the front ring, has an
adjoining second region, and also an adjoining third region,
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 and the mixing ring is so long that, in its

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

characterized in that

30 the mixing ring has on its inner side of the second region at
) least two channels (4k) which run axially parallel and are
arranged offget in relation to each other.

2. The device as claimed in c¢laim 1, wherein the shaft has a
35 smooth surface on the section between the front ring and the
end ring.

3. The device as claimed in at least one of claims 1 to 2,
wherein the shaft has at least one cilrcumferential channel
40 {1k} on the section between the front ring and the end ring.

4. The device as claimed in at least one of claims 1 to 3,
wherein the device can be connected on both sides to an
adjacent device.

45



. di amet er T $Qgg3enough for it to be able to overlap with 20 the region of
smal | er dlane er of the front ring, has an adjoining second region, and al so

*an adjoining third region, in which its inside dianeter is |arge enough for
it to be able to overlap with the re on of smaller dianeter of the end
ring and the mxing ring is so long t inits 25 respective end

posi tions, 5t heTlt here of the dswiae) n950¥é§mQ§'in(3y tespecrevefyclsingadt i al |y
over | apped, chasattsy iazadxity tdizinedd then rHodergmathithdas on its inner side
of the second region at |east two channel s (4k) mhich run axi ally parallel
and are agranggd IPJef $¢t 0 é 1%' 9? Lo Reh 5 glt PeLim gnQSé/& idn @S
clainmed in claim.1,” wherei &s t has a snoot sur ace on the
section Bet weelthé F°5RY gf%g ﬁnd the end ring. 3. The device as cl ai ned
in at least one of clains 1 to 2, wherein the shaft has at |east one
circunferenti ak %haﬂnahchﬂQE(kam@ﬁS@h@Eﬁedﬁb@n be¢ wkernicehesf ebmimad g and
the end ring. 4t Tdmstdevikcer asladm@i aetoisn. at | east one of clains 1 to 3,
wherein the device can be connected on both sides to an adjacent device. 45
PF 53993,14 5. The use of the device as clainmed in at |east one of clains 1
to 4 as"a mxing elenent in a screw machine. 6. The use of the device as
claimed in claim5 in connection 5 with a screwtip (5). 7. A screw

machi ne, conprising at |east one device as clainmed in at |east one of
clains 1 to 4. 10 15 20 25 30 35 40 45
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