Device for Division of a Non-Newtonian Liquid Flow ng through a Passage
DESCRI PTION Technical Field [Para 1] The present invention relates to a
device for targeted division of a non- Newtonian liquid flow ng through a
passage. Background of the Invention [Para 2] In injection nolding, nolten
synthetic materials (such as thernoplastic materials) are passed, for
exanpl e, through a hot passage nmanifold systemin which there are branches

at certai [nts, into which the | t mat erjal  su [ j N one passage
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predom nantly of T-shaped confi gbr%tdiﬁrﬂ.r &R@ra 31 In the case of a

Newt oni an liquid flow ng through BTy assage, a parabolic flow
velocity distribution of the liquid, subdivided into i naginary concentric
hol I ow cylindrical layers sets In, the flow velocity being a maxi mumin the
center of the passage. In such a liquid, the shear between the several

i magi nary, hollow cylindrical layers of the liquid is approximately equal.
(Par deghnical kigld ot her hand, a non-Newt onian |iquid, such as for exanple
(hot iﬁ&lé‘i q‘ui d | astic, behaves differently. In this case, the_viscosity is
depefRmat!lon tHe aresant invandanirelages tena davice {errargated givisien of AW cul ar
passage. The less the viscosity, the greater the shear. As a result, the
vi sciemtenigadiquidSlavdny throuatea pRssager passage |s at a mininum The
viscosity distribution of the nmelt over the cross section resenbles a
sharply flattened 1 parabola. In a sinplified approximate view, this neans
that in the central region of the passage, the relatively viscous flow ng
melt behaves |ike a plug, with a flow velocity approxinately |Independent
of t Rackgiguad ofddgtinwentiQther eas in the peripheral region the nelt

[Para 2) In injection molding, molten synthetic materials (such as thermoplastic
materials) are passed, for example, through a hot passage manifold system in which there
are branches at certain points, into which the molten material supplied in one passage is
divided between two discharge passages. These branchings are predominantly of T-shaped
canfiguration. |

[Para 3] In the case of a Newtonian liquid flowing through a circular passage, a
parabolic flow velocity distribution of the liquid, subdivided into imaginary concentric
hollow cylindrical layers sets In, the flow velocity being a maximum in the center of the
passage. In such a liquid, the shear between the several imaginary hollow cylindrical layers
of the liquid is approximately equél.

[Para 4] On the other hand, a non-Newtonian liguid, such as for example (hot) liquid
plastic, behaves differently, In this case, the viscosity is dependent on the shear, which is a
maximum hear the wall of the circular passage. The less the viscosity, the greater the
shear. As a result, the viscosity near the wall of the ciréular passage Is at @ minimum, The

viscosity distribution of the melt over the cross section resembles a sharply flattened



Is nmore fluid, owing to the greater shear, and flows nore slowy. [Para 5]

This behavior is illustrated in Figures la - |Ic. Figure 1 a shows a
circular passage through which a non- New oni an quui d flows, for exarrpl e a
plastic nmelt. Figure 1 b shaows the dl%tl‘lbutlo he flo veIomgN

over Pafﬁél‘dﬁ-oé%as‘é'@i)hﬁﬁd agREEHIHGE &iew.thihgrans L €(GgRtra ée&'on ‘?egl on
"d" corresponds nore or less to the aforerrentloned Para 6] If a
non- Mestags, dhe Irelatively Mssaus ffloviag tryels behavas like Eindu eW'% hiadlow Yeloc®Y in a

rectangul ar (T-shaped) branching T1 of the ﬂassa ge and di VI ded into two
sepanppeXimanelySadeperties? of 4be sadinhldcatipngwherezts inibe Per@hrra) wegioscihe melt
portion and the fluid portion of the 1liquid will be distributed over the

cr os$s frreifuid pbwingetopdesreater Bheari artd flows inooressiewly. he  cross-section is
shown in Figures 3a - 3c where area HV represents the liquid of high

Vi scpdriysland THiE beavionindiustrated M Fignrestat-sl d. Mtigureqla dhows lactirautarcosi ty.
On the coordinate systemdrawn in Figures 2 to 5, the coordinates x and y

lie ipsédve Mranghafhitha nol-Nevitendiddie fivey, donakemply apdaspiermehdifigurarib o
t he pI ane of the drawing. Thus, the high-viscosity HV portion of the

non- %ﬁ&%&h@@léﬂr%'ti@n%ﬁ theCfRM 9@&3(:&&' gt avdr el afobnsédiior, anwerFigpar t ¢ shows n
the sense of the drawi ng) of the passage segnents 2a and 2b shown in Fi gure

2. ThitSof theSafdary 'Fh‘é%glcﬁi W%&*@p\ﬁh%@%@re“éﬁb@s torehd aforaprntioded rpdog.t he
central region of the passage segnent 1 will advance to the bottom 6 of
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Fi gure as i ndicat y the rows In Figure 2, while the nore fluid
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arr ous 49y . acl 5 Fr] Fibhré g @igﬁegﬁ‘ea% ﬁénﬁﬂﬂar?@tﬁ@ﬂmu pOritref the

were very Iong en gradl nat ur stribution shown in Figure 3a
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viscosity and the remaining area LV represents the liguid of low viscosity. On the
coordinate system drawn in Figures 2 to 5, the coordinates x and y lie in the plane of the
drawing and the coordinate z runs perpendicular to the plane of the drawing. Thus, the
high-viscosity HV portion of the non-Newtanian liquid will collect substantially in the jower
portion (in the sense of the drawing) of the passage segments 2a and 2b shown in Figure 2,
This is easily seen, since the viscous fluid (melt) supplied from the central region of the
passage segment 1 will advance to the battomn 6 of the Tee, and only then be defiected to
the left and right in the sense of Figure 2, as indicated by the arrows "a" in Figure 2, while
the more fluid liquid flowing in the peripheral region of the passage 1 will be deflected at
thg very beginning of the branching of the passage, as indicated by the arrows "b",

[Para 7} If the passage segments 2a and 2b shown in Figure 2 were very long, then

gradually the natural distribution shown in Figure 3a would gradually be reestablished. In



[Para 8] If the liquid flowng in the passage segnent 2a encounters the Tee
T2, whose |engthwise axis tuns in y-direction, the distribution shown in
Figure 4 establishes itself in the discharge passages 3a and 3b. The view
here is in flow direction of the discharge passage in question, in the
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(for ®PPAESEBSur es 4b and 4c), and/or in which the distribution of the
melt is nQ Iong,er rotationally symetric W th respect tarf{Ph
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|l ead to defects In the cast injection nolding nErOdUCtS [Para 11 J] I f we
assurﬁ,frpﬁafiw&'aﬂt&t@ﬂ.@anmpémearwnaém stdiEeqyion-aPre yidirerish 2Yhieh shows a top
di stributed over the area of the ate, the follow defects occur. 3
[ Par igw|ofithis pertiserof Hgues 2¢ mdten &f&cﬁéﬂti"ﬂhﬁrﬂ‘ Q%Ez.n@%zs%rwp% f YaeQs
region of the plate is greater than fromthe nozzles in the i nnei] regi on
of t randoflaicepokiinsns afriberiauid assbown in Figures Sa and 5b result, In the discharge

passage 4b emerging upward from the plane of the drawing in Figure 2, the distribution
according to Figure 5¢is esteblvished. and in the passage 4b entering the plane of the

" draWing in Figure 2, the distribution according to Figure Sh is established, the view beling
again defined by the Tee in flow direction of the discharge passage.
[Para 10}  In injection molding, if the injection nozzles connected to an injection maeiding
tool (mold) are supplied from passages in which the quantity distribution of melt
components of different viscosity is unequal (for example Figures 4b and 4¢), and/or in
which the distribution of the melt is no longer rotationally symmetrical with respect to the
longitudinal axis of the passage (for example Figures 3b and 5b), this may lead to defects in
the cast injection molding products.
[Para 11]  If we assume that a plate is injected by way of a plurality of nozzles distributed |

over the area of the plate, the following defects may occur.



pressure of the entering nelt, nore nelt will be forced Into the Injection
tool (injection nold) in the outer region of the plate than in the mddle
region. This neans that the plate wll be supplied with nore naterial per
unit area in the outer region than in the inner region, with the result

that tPasadabt M theepartion afdhp fiusd melt floar tledgeszies tn tifoBuRIrTellon 6PHR plate

fluid nelt is forced into the injection nold in the inner region, then

af t eriscyeRtardhan frdre thembtziet he tigs aatarreganst the whrd/Rhin PRHHRRE AkER | N

the Interior will lead to a bulging of the plate in the inner region.
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[Para 14] If, for example, each of the several injection nozzles of a hot passage manifold
system injects a cup, then the unequal quantity distribution of viscous and fluid melt among
various nozzles has the result that the cups will have different wall thicknesses, An
asymmetrical distribution of the melt components may {ead to that side of the cup which
contains preferentially fluid melt becoming thicker than the opposed side of the cup,

resulting in a bulged cup, and/or, where viscous melt enters into the mold, it does not get

to the bottom of the mold.

Summary of the Invention
{Para 15]  An object of the present invention is to develop devices by which the
asymmetrical and/or unequal quantity distribution of liquid components of different

viscosity due to the deflections described are minimized or eliminated insofar as possible,

and/or their occuirence prevented,



passage (i) Is provided. Tile liiateriai L IlabDvlSCv51liy ucev,rCuSlng y
VHLH Hin '"rose seCt i. ,ne . in .. flowthrough a T-shaped passage
branchi ng m whi ch defl ect i ng and dividing the liquid flow A partitionis
positioned in the passage branching (1) which divides the liquid flow ng
counfRaraftéim tTeeasunompiishthés abjecsapfiesttengiigdihment df\eod dwvite Bor, tafdeded ndivisian
position of the partition (11) preferably has a setting adapted to the

di st of RuiomNawiohhum Ktidifl efoerdxantple a miokteduyndeatiomatdrial dlowing throyghda i n t he
supply passage segnent (1). Wth the invention, a division of the liquid
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Vi SCBFB"E%“ H%he two di scharge passages is substantial |y equal, The
di st g attern | n the discharge passage segnent is thus essentially

the s A rW‘Iti-n tRIS em oé‘RPerX ot ﬂm?nventﬁan it is brought about that when in the

supply passage segment of a preferably or substantially T~shaped passage hranching, the
meit components of different viscosity are not rotationally symmetrically distributed.
Instead, in two discharge passage segments of the passage branches, the proportion of the
melt components of different viscosity is substantially equal.

[Para 18] In a second embodiment of the invention, a deflector Is provided to divide the
flow of the material.

[Para 19] In this second form of the device, in the supply passage segment of a
preferably or substantially T-shaped passage branching, the quantity distribution of the
melt components of different viscosity is rotationally symmetrical. In the wo discharge
passage segments of the passage branching, essentially the rotationally symmetrical
distribution is preserved and also the proportion of the melt components of different
viscosity in the two discharge passages is substantially equal, The distribution pattern in

the discharge passage segment is thus essentially the same as that in the supply segment.



[ Para 201 The di scharge passages may have the sane cross section as the
supply passage, so that the flow velocity in the discharge passages is
reduced to half; alternatively, however, they may have snaller cross
sections, so that the flow velocity is |ess sharply reduced or not at all.

Bri ef[Pddas26] pt The dixchahye prsswgegmayRane thékahie &logs ketliiomusghe shpplynvention
Wil be illustrated in terns of enbodinents by way of exanple and in terns
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of a non-Newtonian liquid in a cylindrical passage, |Para Fi gure
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[ Para 24] Fi gure 2a shows a portion gure op View.

Fi gureducddd or AofaSipw the distribution of the at first synmetrical
di stri&gltjjtion o? tﬁg viscous and fluid liquid components behind a first

channel branching TI, [Para 261 Figures 4a - 4 ¢ show the distribution to
which the nelt continuing to flowon fromthe first passage branching Ti
is subjected by a passage branching T2 in the same plane as the passage

br a”‘BHEF@J&-EEriBf'SHioW@ébr&@ d, [Para 27] Figure 5a - Sc show the
correspondi ng CII stribution & in Figure 4 at a subsequent passage
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cylindrical passage,
[Para 23]  Figure 2 shows a passage manifold system having three T-shaped passage
branchings,
[Para 24]  Figure 2a shows a portion of Figure 2, in top view,
[Para 25] Figures 3a-3¢ sho;w the distribution of the at first symme:trical distribution of
the viscous and ﬁuid liquid Eérﬁﬁonents behind a first channel branchin:g T1,
[Para 26] Figures 4a - 4 ¢ show the distribution to which the malt continuing to flow on
from the first passage branching T1 is subjected by a passage branching T2 in the same
plane as the passage branching T1 previously passed,
[Para 27] Figure 5a - 5¢ show'tha corresponding distribution as in Figure 4 at a
subsequent passage branching T3 lying in a plane perpendicular to the passage branching
T1 previously passed,
[Para 28]  Figures 6a and 6b illustrate a first embodiment of the invention by way of
example having in principle the structure of the first form of a device,
[Para 29]  Figure 7 shows a practical example of the first type of embodiment of a device

according to Figure 6, built into a T-shaped passage branching.



[ Para 301 Figures 8a and 8b, in perspective representation, show a
practical exanple of an enbodinent of the partition plug enployed in
Figure 7, [Para 31 ] Figures 9a and 9b, in perspective representation, show
a'prﬁctical exanpl e of the second type df enbodinment of a device according
to thRarandlnt i Hauresfa and $be imperspertiye renrasentgtionr shewianyactionliaxampdedfons
at right angles to each other. [Para 321 Figures I Oa and 10b show a
practahmb@g'ﬁmﬂl@fdheamrﬁtibodﬁmganmpibyemisn Figefe @ctor in Figures 9a and 9b
in two views at right angles to each other, to an enlarged scale,

suppl[Rerard dd igardsata amd 8@, fraperspkPavar@dhsénwtion, dlowhgracactd afaagilaof
according to Figure 10 as installed in a Tee. Description of the Preferred
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exanpl e having the structure, In principle, of a first type of device
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directed at the supply nelt is so installed t It divides the flow of
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pl aced at such "an angle of rotation that it parts the approaching nelt, in
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rotationally symmetrical wth respect to ongitu axi's

passagde, Elﬁbt?“éﬁfbd?@%%?ra farggém;@%gw\o partial flows contain equal

gquantities o I qui onponent different viscosity. [Para 35] If it is

assu t4mat | e - jyitd { l | stribute
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shown in Figure 6a, then a partition 1 1 placed in the angular position
shown in Figure 6b can part the approaching nelt in such nmanner that the

same proportion of viscous and fluid liquidis supplied to the two
di scDak&spRas SAIRS PrfafralAhbbdiPferks 1 MY be arranged in the passage

branching in suitable manner with tixedly adjusted or adjustable angul ar

POSI [P#R&-34]  Figures 6a and 6b show an embodiment by way of example having the
structure, In principle, of a first type of device according to the invention. In the passage
branching, a partition 11 directed at the supply melt is so installed that it divides the flow of
melt coming from the supply passage segment 1. Here, the partition 11 is placed at such
an angle of rotation that it pants the approaching melt, in which the liquid components of
different viscosity are not distributed rotationally symmetrical with respect to the
longitudinal axis of the passage, in such manner that the two partial flows contain equal
quantities of iiquidl components of different viscosity.
[Para 35]  If it is assumed that in the absence of the partition 11, the melt would
distribute itself between the discharge passages in correspondence to the line "t" shawn in
Figure 6a, then a partition 11 placed in the angular position shown in Figure 6b can part the
approaching melt in such manner that the same proportion of viscous and fluid liquid is
supplied to the two discharge passages. The partition 11 may be arranged in the passage

branching in suitable manner with fixedly adjusted or adjustable angular position.
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[ Para 36] A practical enbodi ment of such a device according to the
I nvention is shown in Figures 7 and 8, by way of exanple. In Figure 7,
starting fromthe bottom6 of the T- shaped passage branching, a bore 12 is
made hp t%% Teg. Into this bore 12, a partition plug 10 to which a
par t i KFaER 3B1 1 Asprachrali gmhedimerns o suchp devieri aceording to thesinvaation dsiskowh in
the discharge passage segnents 22a, 22b. Here, the partition plug, for
exanphi@UFSS ABRRsS.ofY Way RéRxgowmde. bobigere 73startng Gramatie ibotiom Heofikri T-ed
angul ar position, as was illustrated by Figure 6b. To prevent the plug 10
f r om BHRAS pRrsRge bsanchingea bpreddus endde inethei Tez. into khis BorsaQ, iapartRionplal
position by a screw plug 14, which may be screwed into the bore 12 for
exanpl @ toywhithagpartition Hdxiagtgidly steadhed, iSpraEbed ph 4e fiad therRd@eadf thea
solid body, having: a done-shaped recess 16 at its end near the partition
11, idisoharge passagasegmients 24a,| 224.1 Beed, the idar@toh HIEGYroRRRARTILY 'rréar?é 8fa
facing away fromthe supply passage segnent 1. The reqU|S|t£ angu ar
posi thexagunal becksans, id patatedLirits tH@H%E%@%ﬁ?Ebértbﬂb‘%id&gaés;W%hlu@?ﬁ%‘téd gp with
e bore 1Z. Th o]

which the partition plug 10 is inserted in e retention’of
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press tit, or by any other additional e rot securi
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in the passage branching, the partition plug
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passages I n the region of nme- shape
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m ght instead be provided prior to installation
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angu!ar position perpen |cular . :
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is achieved n any conventionhal manner, such as by a press fit, or by any other addifiona!
suitable rotatlonal security. ‘
{Para 37] Expediently, after the plug as previously described has been installed inthe
passage branching, the partition plug 10 starting from the discharge passages 22a and 22b
is bored to the diameter of the discharge passages in the region of the dome-shaped recess
16, farming the (in projection) semicircular flow openings 17. Of course, these flow.
openings might instead be provided prior 1o installation on the partition plug.
[Para 38] In Figure 7, for clarity, the partition 11 is represented in an angular paosition
perpendicular to the plane of the drawing, and the openings 17 formed by the boring are

re.presented as lying in the plane of the drawing. It will be understood that in reality these

flow openings 17 lie rotated 90%, while the angular position of the partition 11 assumes an



angul ar position in relation to the plane of the drawing, as shown in
Figure 6b, adapted to the distribution of the |iquid conponents of

di fferent viscosity in the supply passage 1. [Para 391 In Figure 7, the
bottom 6, of the passage branchlng is showmn with a reinforcenent 18. This
isr éaaﬁl%fcp%“mm it ator bnbhs bladie ofdde drawing asashovei inaFigure 6paadapfed to
mani fol d bl ock in which the fl ow passages are worked has an Insufficiently
t hi cithe déstributipared thejigridyoempodantsnof Giffestntyis vasitydndhbe suipply passage 1.
representations of the previously described exanple of the solid partition
pl ug [Adravddlh darfigareod, the. bdttgurteoBehespassagt hranghing id @howhavieh hori ng t he
dome-shaped recess 16, with Indication of the rear hexagonal socket 13.
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installation and the resulting flow openings 17. [Para 41] In a second
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is so to divide and deflect a flow of liquid with symetrical distribution

of thau. !iquid conmponents of different viscosity according to Figure 3a in
a passage br anchi ng that this distribution is substantially preserved in

the ¢b 23 RSad 8b%o@@ﬁ§ﬁ§%rsﬁcﬁ9@rﬂé&%seﬁlpﬁ*oﬁsdo%]thgfr{eﬂcﬁ.jslgur e 9b

It |s assurred that the liquid in passage se

di st Hberibel ags@pY agtﬁ@scﬁtcggéﬁltféﬁw ygeespon dﬁ'éﬁ:ift be'?lbé{;@ gl g Sar ge

passage segnents 22a and 22 ures C W t'hout

by, (R QBeERELUTRG the COHRE Kool reciTin il 0 B B

dr avispaceansl A s BB AR p8Fbd o 44 ok daRblsgegGpat Lhe

vi scous |1 qui d conponent forc asi d € passages 22a

and %?s@al%r?a@ﬁthé?éﬂiﬁﬁ%%y gge@g@ggs;ed add| t lonal liquid flow towards

the center € passage
[Para 41]  In a second embodiment of a device according to the present invention, the aim

pursued is so to divide and deflect a flow of liquld with symmetrical distribution of the
liquid components of different viscosity according to Figure 3a in a passage branching that
this distribution is substantially preserved in the discharge passages of the passage
branching. |

[Para 42]  If in Figure 9b it is assumed that the liquid in the supply passage segment 21 is
distributed according to Figure 3a, then the distribution in the discharge passage segments
22a and 22b will correspond to Figures 3b and 3¢ without more. But If one were to supply
an equal flow of liquid to that supplied by the pipe 21 to the passage branching from above
in the sense of the drawing, and additionally from below as well, it Is easily seen that the
viscous liquid component forced aside In Figﬁre 8b into the passages 22a and 22b would be
shifted by the suppaosed additional liquid flow towards the center of the passages 22a and

22b.



[Para 43] This effect is realized by the second type of device according to
the invention wth an ordinary passage branching. In the second type of a

device according to the invention, the viscous liquid conmponent flow ng in
the center of the supply passage i d '.J d the e..... conponents are

def | fRarach 3o rfHds effacthissehlized byuthé seeand typletofaduyiesaaording terthedneerdiosf

t he di scharge passage segnents, their direction of flow at this encounter

bei ngigssentdinkhypesapeiduaaciiag. te thigetambivpedfatedice actoradngto the
di scharge passages. [Para 44] To acconplish this, in the passage branching

t her tentngd efhé eigtols AguidS@mbasdhtfi@dinghatthe tceﬂféraff&hlerswplwﬁamgal y
passage segnent 21 with a bl ade 24, and essentially splits the viscous

| qui&yeempanantiddd, aptingei ol AmEONdAE 04 dbNecRaI9aBSLARAThZdnt i T WO
conponents, one caontinuing to flow on the left and the other on the right

si deyight tahglesdeﬁfthé(éh%ag%t@s of e ais‘éﬁwﬁg@@@%ﬁﬁhtg%eﬁ cﬁﬁec&myofmthﬁ.g agach

ot her “insofar as possible at right angles at the bottomend 7, in

Se“S&iQTeﬁcbsnﬁérad@iﬁ@ esé’é‘nrfahgtd;éﬁ(ﬁ)?ﬁxt%uf&?i‘&% h itddgﬁéeiﬁqi@tsoﬁh&f #RYiZhHhe

whose sides the two conpone he vi scous comp | MpI nge serves
only Eﬂﬁg¥$phanical attachnment of the deflector 23 in the passage branch.
For P e ect according to the invention, it is not required. The actual

It
gm ;ncfrl C;? s'?agme'ra]:t \0% V\:hi @E‘ n-Bf,’l cﬁar‘]s[ i ﬁugtepﬁ%g fé]l\?'ﬁﬁﬁ @é’ﬁ? fégér?enefss?'}n%lg‘;
(he- A s g EPE‘ﬂ&rfesﬁSE'EE’i%g ﬁit%?gffggﬁfﬂf it s se%r@é? 'itﬁzlf'oaﬁ{anﬁ
i naF poriRlt We orbHiufe S PR BB HE M ng 30EERheHgn i gk Sl 8
o e a AR PR a0F PRt TPl B0
at right angles at the bottom end 7, in the sense of the drawing, of the passage branching.
[Para 45] The web 27 on whose sides the two components of the viscous component

impinge serves only for mechanical attachment of the deflector 23 in the passage branch.

For the effect according to the invention, it is not required. The actual deflector 23
preferably touches the passage segment 21 nowhere on its entire periphery.
[Para 46]  Figures 10a and 10b show a practical embodiment of the deflector 23, The

. sald web 27 is adjoined by a cylindrical segment 31 which may continue in a cylindrical ‘
segment 32 of enlarged diameter. With said segment 31, the deflector is thrust as far as
the position shown in Figures 9a and 9b and sealingly fastened, through a bore in the
bottom of the passage branching.
{Para 47]  In principle, any kind of fastening of the deflector 23 in the passage branching

will suffice, for example by means of the struts 28 shown dotted in Figure 9a, although this

might be difficult with passages of small diameters.
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10 (Para 48] The deflector 23 with web 27 and cylindrical segnment 31 may be
made out of a continuous cylindrical body, provided at its anterior end

with the blade 24 and at its posterior end with a constriction formng the
web 27 by notches on both sides, opposed to each other and parallel to the

bl adpzp4.48The TmpesRstisi desviBbweh Zhendellindiical spgafeat a1l may ibe made out of a

circularly or simlarly curved surfaces extending fromthe blade 24 to the

web  ddnaadoudTeiintgtical bbapswdviubd & 105 ahfe‘rﬁfr%doivithhnewm palandydtiinder 31.
(Tara 4Yl Yigure i 1 5hoWs leriectul ul LimLy.e vi Fiyuic i i ab

u55i ?bFﬁe‘hdr'énNntﬁ%@tﬂEﬁéﬁ Jhpamemém?'wm&he@antmh lsRiea @Bﬁ@sed to

nume sin Figure 1 correspon o those in" Figures 9 and

desi goed SehdiamPpRrARI GF R BadkD4 NPRE obbAlEd Sidet 8 é@dm&&e req@saw Re

bene n res e prese ntron wl econe avai ab e from

E:I?:vmgﬁgé% O St iV SO P ey Bl h ARG R 17 BT 7 R RRBTA A0
ot o PR 20t 00 i EiRs %hﬁa #@%@L&M@Haﬂa;_22:?:’:‘3%33@&“.en' e

or anbiithai) Ml aapre R S T n D ERT yT fo SiRARRE, RE 38R
BZQEQ@%%E&%%CE&S% RO AR e b?%ﬂ@ﬁﬁ{é’fs R StrkePodded Bosedh ng
and FiRTsE ﬁ?ffffﬁﬁof@s%%i% g SioebiRRE Ak h?ﬁé'f{giﬁ%ﬂfﬁﬂai 1) "has an
CompleALEl e Rl BehRrisrn bhabligd YRe ipanh ivendor %“ Batdbing.

o st PR YR SoliR e ferap T X s s ER ot sl ¥cqhgmARg |

drawings.
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and wherein the partition (11) is positioned in the passage branching (T)
by neans of a partition plug (10) to which the partition (11) is attached
by way of a bore (12) in the passage branching (T); and the partition plug
(10) at a first end adjacent the passage (1) has a done-shaped recess (16)
in which the partition (11) is fastened. [Caim 2] The device according to
claim1 wherein said done-shaped yaafss clal@bdiis bored open in the
direction of the first and the second di scharge passages (2a, 2b). [Caim
3] The device according to clains 1 wherein to secure a | engthw se position

of the plﬁﬂéamt‘l]on ph%vké@éndnﬁdtﬁ@fa%nmlél&oﬁ:%ﬂ)hqb@ n%éu@é@@@%ﬁag'tﬁﬁo@gﬁ he bore
(12) at t back of the partition plu Claim4] A device for dividing a

non- Newt oPfiS3A%9¢ [ Huihg "Hﬁ‘?é?zi‘tﬁ‘['a'fhl%wg r?d'%?‘&ﬂ‘fb‘ﬁmﬁd vissesilygiecrersing quiardiiqui d

material &ayd- @@ouanm mq@wgtﬂhﬂﬂ@@ A FRRFHBN ﬂ%ﬁé;%%sdé%gaé%lbr‘%ﬁﬁing @) Cross
section i n fl ow, owi ng. t hrough substantially T-shaped passage branch| ng

(T) whicHi 'a%fﬂﬁfé%fﬁ%a%éw?w&ésq%@w ISSWPHEINB] qui d, conprising: a deflector

(23) positioned in 4bgartipassAgpobitismsdhad)Scdnt Ihel d &htwé géd%ggé(geﬂweal
(viscous) conponent of the liquid material fromt passage (21) prior to

its def| RASEBYE PRNGNING (b HGmRsASHRIR Branghiy i(-F})tQ‘b"'%eq‘ 'ihﬁé'ﬂu'ﬁlﬂé‘t"ﬁ‘cﬁr iR b sage
(22a) andydshgg®theito iid Ralfes FHB r'lr(*;lo a@ir§t¢&?§dhg%eﬁﬁa%§§@@arﬁd?%)othérh@toté"éécond

conmponent el ng defl ected |n t he regi on upstreamof the passa

before c EhRaSaee thepariion {1 13#?68@ﬁ@ng@%ww@w&rﬁéﬁmgﬁg@g 'or(@f’za

22b), 12 abigeRinallyngsdousdbMpbhaiitg Bgthbmesdtlﬁlﬂlefddsﬁég@ﬂq the second discharge
passages (22a, 2Zb) does n t .have subst ant % ymetrical distribution

of differentially vWeeshdhe WHH@H‘Qé”@f*h? ﬂ’@t 13” Wecf‘ec%'i‘ﬂj RFATEE R239REeS hape
of the defdegtlioPhave?SibsRINOSIERSELIICABS < HiffbreesIyRiRBLE 86mponents of the liquid;

and

wherein the partition (11) is positioned in the passage branching (T) by
means of a partition plug (10) to which the partition (11) is attached by way of a bore (12) in
the passage branching (T); and the partition plug (10) at a first end adjacent the passage (1)
has a dome-shaped recess (16) in which the partition (11) is fastened.

[Claim 2] The device according to claim 1 wherein said dome-shaped recess (16) is

bored open in the direction of the first and the second discharge passages (2a, 2b).

[Claim 3] The device according to claims 1 wherein to secure a lengthwise position of
the partition plug (10), a screw plug (14) is screwable into the bore (12) at the back of the
partition plug.

[Claim 4] A device for dividing a non-Newtonian liguid material flowing through a
passage (21), the liquid material having a flow-conditioned viscosity decreasing outward in
cross section in flow, flowing through a substantially T-shaped passage branching (T)
which deflects and divides the flow of liquid, comprising:

a deflector (23) positioned in the passage branching (T) for dividing a central
(viscous) component of the liquid material from the passage (21) prior to its deflection into
two components, one into a first discharge passage (22a) and the other into a second
discharge passage (22b), the two components being deflected in the region upstream of
the passage (21), before commencement of the first and the second discharge passages
(22a, 22b),
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with a blade (24) at its anterior end, behind this a constriction enmanating
fromtw sides (25) running essentially parallel to the blade (24),
formng a web (27), and then continuing as a cylindrical segnent (31) with
the aid of which the deflector (23) is insertable and fastenable in the
bottom of the passage branching (T) through a bore in the bottomthereof.

[Claim 5] The devi C%?@%Ptﬁgiligid%@g%@ﬁﬂe fiﬁ%rﬁﬁé’ir{% ddasnd B@E‘héﬂg%?‘é&ée@% of

the two conponents W owar each ot ~run substantially
per pendi ciflar 23ty dppe neidiyetsubistaatially agwamstriceheistribptian efritiffareetiade yisaers

di schar ge%@ﬁﬁ‘?ﬁ%%f(*@@?ﬂz“}, ,?a*ﬁ)j- [Claim6] The device according to claim4,

wherein t ector (. projects into the end of the passage (21) and
begi nni ng from t he whegs the shapeef the defleaiprd@nspraneedstfentn ampalinasnpsravidest | ve

to the | i j I4F: W tae; . 1y LM G i
accordi ngptﬂso_é ? fggi@?nb%)?ét\;\tﬁgme?ﬁr ?'ﬁ\% %@%‘n Pgﬁrt%%?&P %gsul%r} éﬁg@%@g i filotn:c')-%g@géeﬁ%) of
t he passagening Bpsemialibegiehelita e bliodn (240 foizide a(veeb) (27 hend ithast captineing agrd
then nar : i ; i i i i~an; ).
[ ai m 3] IR EL R (3 AP B CEE CHERG! 29 s oo PR R
posi t i ondd thepboliyt otibatrassageHangiing of) thraegipaderye thebgtton) Beseeh 9] The
devi ce according to claim6, wherein the deflector (23) is secured to the
passage branching (T) by the web (27) present at its in flow direction

post eri orlC&a.51[ O al'te doficerreotting toeclaitcbrvdiongn the davapiedionmet eiwehe
def | ect orcgndBheht f}@lﬁ/gi\#tggial;o% 4R otfﬂb?‘%r‘?‘g@oé?érﬂi%ﬁ)h%%Qeﬁ&f%ui?xytottﬂ@ldﬁﬁﬁuéi%ﬁ)

present at its in Irection posterior en
axes of the first and the second discharge passages (22a, 22b).

[Claim 6] The device according to claim 4, wherein the deflector (23) projects into the
end of the passage (21) and beginning from the blade (24), at first widens and then

narrows relative to the longitudinal direction of the passage (21).
(Claim 7] The device according to claim 5, wherein the deflector (23) projects into the
end of the passage (21) and beginning from the blade (24), at first widens and then

narrows relative to the longifudinal direction of the passage (21).

[Claim 8] The device according to claim 6, wherein the deflector (23) is positioned to
not contact the wall of the passage (21).

[Claim 9] The device according to claim 6, wherein the deflector (23) is secured to the
passage branching (T) by the web (27) present at its in flow direction posterior end.

[Claim 10] The device according to claim 8 wherein the deflector (23) is secured to the
passage branching (T) by the web (27) present at its in flow direction posterior end.
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