Device for Division of a Non-Newtonian Liquid Flow ng through a Passage
DESCRI PTI'ON Technical Field [Para |I] 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 certain points, into which the nolten material supplied in one passage
s paiidedBE DAREIYRYT dwméﬁbﬁfﬂﬂiaaﬁ;ﬁéﬁmgpﬂ:%é? ArraBsdyeIgs are

predom nantly of T-shaped configuration. [Para 31 In the case of a

Newt oni an |'iquid flow ng throughpeserreEy passage, a parabolic flow
velocity distribution of the liquid, subdivided into i nmaginary concentric
hol I ow cylindrical |ayers sets In, the flow velocity being a maximumin the
center of the passage. In such a liquid, the shear between the severa

I mginary hollow cylindrical layers of the liquid is approxi mately equal.
(Pa : : ot her -hand, a non-Newtonian liquid, such as for exanple
(ho??cﬁﬁgﬂﬁaanﬁlastic, behaves differently. In this case, the viscosity is
dep on ' ' | : tf_Ci rcul ar
pasggagnghe fﬂé&é?ﬁ@fi\p%@@{é&%e?ﬁ%%@ea er‘)???geﬂskﬁgﬁé}élg%g Hraz‘sul t, the
Vi s Lt Vs ‘ ‘Mﬁé ' | ar passage Is at a m ninum The

Vi sg%yttbéla@ﬁng?g@t I O It%@"?hre]‘le?rgséag'ver 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 like a plug, with a flow velocity

Background of the Invention |

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

[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
holiow 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 ather hand, a non-Newtenian liquid, such as for example (hot) liquid
plastic, behaves differently, In this case, the viscosity is dependent on the shear, which is a
maximum near 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 a minimum, The

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

1




approxi mately i ndependent of the radial |ocation, whereas in the peripheral
region the nelt is nore fluid, owng to the greater shear, and flows nore
slowy. [Para 5] This behavior is illustrated in Figures 1 a - 1 c. Figure
1 a shows a circular passage through which a non-Newtonian liquid flows,
for ex | e, a plastic, nelt.
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diverted in a rectangul ar (T-shaped) branching Tl of the passa

di viappmeximagely irdepengdent ef ¥h%mlgﬁﬂcém- yglef%ésg" @@WP%TW“@F@J F%"’g?t"?ﬁaﬁ“t he
hi gh-vi scosity portion and the fluid portion of the liquid will be

di sts maredwidivawingiie tbe greater shearnand flows R BIgWY.The distribution over
the cross-section is shown in Figures 3a - 3c where _area HV represents the
| i qiParacs] hi gFhis bebader tsyillustrateddn Figirenilag be-chigute 1 ashewsf dr l'i quid
of low viscosity. On the coordinate systemdrawn in Figures 2 to 5, the

~ coorpmissagethroughavhich aaoneNeintoniaa tiquist flowe, fotrexampde ariga&twemeboféﬂlﬂ&t]sb z
runs perpendicular to the plane of the drawi ng. Thus, the high-viscosity
HV shoiwsothe afistribationroftbetffow eelotityi"dvet khe craisk secticuandafigues 1¢ shaws he

| ower portion (in the sense of the drawi ng) of the passage segnents 2a and
2b shatvof the $heginr The.regibin 9" icorresponds seea or essdo the afereswntionttplddy nel t)
supplied fromthe central region of the passage segnent 1 wll advance to
t he [E@f-d e 6 I1fa ridie-Nearonandiquid Ylokhefithecypeshewndd Figuretlhis diegrtedhitdar i ght
in the sense of Figure 2, as indicated by the arrows "a" in Figure 2, while

t he p@etandular T -shaptdy bramehkiing Th roftthe paesage@vdlividei into oio skpanades flays S
will be deflected at the very begi nning of the branching of the passage,
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showpqiia Wil gistibwved ofed tidosh e&on 6REHepdssabed The lidribution over the
cross—section is shown in Figures 3a - 3¢ where area HV represents the liquid of high
viscosity and the remaining area LV represents the liquid of low viscosity. On the
coordinaté 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-Newtonian liquid will collect substantialily in the lower
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 bottom 6 of the Tee, and only then be deflected to
the left and right in the sense of Figure 2, as indicated by the arrows "a” in Figure 2, while
the more fluid liguid flowing in the peripheral region of the passage 1 will be deflected at
the; very beginning of the branching of the passage, as indicated by the arrows "h".

[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




practice, however, the passage segnents are short, so that approximately
the distribution shown in Figures 3b and 3c woul d be preserved as far as
the next deflection in a Tee. [Para 81 If the liquid flowing in the
passage segnent 2a encounters the Tee T2, whose |engthwi se axis tuns in
y-direction, the distribution shown in Figure 4 establishes itself in the

di sqiracwe, howaese thdpassuhedegnidms wreshdres o itmt appfdximatiély ¢he distribatiome
di scharge passage in question, In the discharge passages, we see a marked

| neciibir i MEurdsSTPaNd 38vouildl behreodrvb@as fasaste naa defleetibrdn aJeenet ry of
these portions with respect to the centers of the passages. ' [Para 91 The

Tee F}gﬁr&: agluFi A ke ﬁﬂﬁﬁsﬁé\mg%%ﬁ@%%déw Yhderitolnddrs tHamead2, whose

\Rke]_r ar to the plane”of the drawing (in z-di rect}on). See Figure 2a,
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nozzl| connected to an injection nolding tool (nold) are supplied from
pass%ﬁ@'@‘?%sﬁﬂ?sch the quantity distribution of nelt conmponents of
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def eg},& ﬂ’é‘i"é{ pg(r:t?tlvjr{s' of the liquid as shown in Figures 5a and 5b result. In the discharge
passage 4b emerging upward from the plane of the drawing in Figure 2, the distribution
according to Figure 5cis est?..tbl_ished. and in the passage 4b entering the plane of the
" drawing in Figure 2, the distribﬁtion according ta Figure 5his established, the view being
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 melding
tool (mold) are supplied from passages in which the quantity distribution of melt
components of different viscosity is unequal (for example Figurés 4b and 4¢), and/or in
which the distribution of the mélt is no longer rotationally svmmetrical'.with respect to the
longitudinal axis of the passage (for example Figures 3b and 5h), 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 defacts may occur.




3 [Para 12] If the portion of the fluid melt fromthe nozzles in the outer
region of the plate is greater than fromthe nozzles in the inner rengion
of the plate then ,inner the instant pressure of the entering nelt, nore
melt will be forced into the injection tool (injection nold) in the outer
region of the plate than in the mddle region. This nmeans that the plate
wi I 1[Pars Epp! If oe portiomof therfluid melt froen thmhozzlesdn the olmer segion ofahé phatehan
in the inner region, with the result that the cast plate will conprise
unduf greatggthan from themasadad in, thadneer deoidrdofttet pla, thag addbntta egnt
injection mold in the inner region, then after cooling of the nelt, the

gr egressujeanftthe pntdringehieltp enoramielt wilk beifordetidntoier infictioh! tool GARction a
bul ging of the plate in the inner region. [Para 13] Simlar situations,

t hougbld)ds shé votdriregiomeof theipleithah e theehiidderejlRRS THis ‘n'i\ﬁns&ﬁ?ﬁ fHplate
segnents supplying the nozzle are distributed asymetrically. [Para 141 If,
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mani fold systeminjects a cup, then the unequal quantity
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[ Par@atkoin Yolay : the present invention is to devel op devices by which
t he ﬁasym@?r'ﬁ@%’?@h@'or unequal quantity distribution of Iiquid conponents
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passage segments supplying the nozzle are distributed asymmetrically.
[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
asymmetricai distribution of the melt components may lead 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 occurrence prevented.




4 [Para 161 To acconplish this object, a first enbodi ment of a device for
targeted division of a non-Newtonian liquid, for exanple a nolten
synthetic material flow ng through a passage (i) provided. The material has
viscostity decreasing outward in cross section in flow through a T- Shaped

passage branching (T) which deflecting and dividing the_I|iqui f,l ow. A
par [Rara 36l s TpasrempHsly this ablectoa Sisstgrmbedimant of a(%\ﬂ%fqmgmﬂg%ééﬂ%'%
liquid flowing counter fromthe supply passage segment (1) into two

hal ofa.nombewtenipaliqpissifer example asolie sntheic natgrial flomang tirpugh s o
setting adapted to the distribution of the differentially viscous
conmpassagesipfs prvwidedgiic inatdiied fea piacpsivadeagesibegwrrd ) crovs cpctigrein
invention, a division of the Iiquid between the discharge passages (2a,

2b) flow threuglnaJagbapedipassagg kranching ('a)cwbithldeﬂaeting/imﬂoiividmgstmd?quidant
distribution of the differentially viscous conponents of the liquid. [Para
17] fidint. hAtplariitienrisopbsionedin theepdssugabrarching (Hawhick diidesathediquid dlowdhgn i n
the supply passage segnent of a preferably or substantially T-shaped

pasgegatdrfromhhagupplypassadd seqrrond ) irtotivodhdlfes. eThe ungulas positianefithe
rotationally symetrically distributed. Instead; in two discharge passage

segmantito®{l I)Memslﬂﬁgﬂstarmﬂhg&dafﬁw tor heddiéiributioh dffthe diffétentialiponent s of
different viscosity Is substantially equal. [Para 18] In a second

enbfcERs coRipdn@ats SMPRUIdUI IRtKESU RN PassyePscgmend1).owtthvhddnydrtion, lrow of

the material. [Para 19] In this second formof the device, in the supply

pas sIsionasT e ligeid Betvried thledfibohapge pHYSGRBYRA! 2B) oF tREFASShdRasRAERiINg (T)
branching, the quantity distribution of. the nelt conponents of different
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of the liquid. ‘
[Para 171  With this enibodiment of the invention, it is brought about that when in the
supply passage ségment of a preferably or substantially T-shaped passage branching, the
melt 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 two 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.




distribution is preserved and also the proportion of the nelt conponents of
different viscosity in the two di scharge passages is substantially equal
The distribution pattern in the discharge passage segnent is thus
essentially the same as that in the supply segnent. 5 [Para 201 The

di scharge passages may have the sane cross section as the supply passage, .
so tlPama 20e fThadischarge passagesimayl havhthegsame srsgasciion asdbe sdpply hal f;
alternatively, however, they may have snaller cross sections, so that the

f | ovpasedge isoythastHecBow viekucityin thedischargerpasebgss isaktucdd tehalPealteimatively, of
the Draw ngs [Para 21] In the followng, the invention will be illustrated

i n thowavenftheyint havetsmiller onss Hctions sy that ikl flowt vl datyols laskdsRarplya!
figures. (Para 221 Figures 1 a - 1 ¢ showthe flow situation of a
non-raide€dhornot agalj,d in a cylindrical passage. [Para 23] Figure 2 shows a
passage mani fol d system having three T-shaped passage branchings, [Para
24] Figure 2a shows a portion of Figure 2, in top view [Para 251 Figures
3a - 3 ¢ showthe distribution of the at first symetrical distribution of
the viscous and fluid liquid conponents behind a first channel branching

T1, Er@imsaﬁﬁtiﬁhwltﬁémmmgé ¢ show the distribution to which the nelt
continuing to flowon fromthe first passage branching Ti is subjected by

) : g | . : .
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previously passed, [Para 27] Figure sa - e correspondi _ _
di's twdyPeot &pi@R drd inl RS of aBbinonaPHBRRGUEN! Passage branching T8 |ying in

a pl ane perpendicular to e passage branching Ti previously passed,
{Para 22] Figures 1a ~ 1¢ show the flow situation of a non-Newtonian liquid in a
cylindrical passage,

[Para 23]  Figure 2 shows a passage manifold system having three T-shaped passage
branchings,
[Para 24]  Figure 2a shows a p_ortion of Figure 2, in top view.

[Para 25! Figures 3a-3 ¢ shc?.v the distribution of the at first symmetrical distribution of
thé viscous and ﬁuid liquid Eﬁﬁpcnents behind a first channel branchiﬁg T,

[Para 26] Figures 4a - 4 ¢ show the distribution to which the melt 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] Figura 5a - 5¢ show'the corresponding distribution as in ngure 4ata
subs.equent 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

exampie 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 28] Figures 6a and 6b illustrate a first enbodi nent of the invention
by way of exanple.having in principle the structure of the first formof a
device. [Para 29] Figure 7 shows a practical exanple of the first type of
enbodi ment of a device according to Figure 6, built into a T-shaped

el R U ?@“@ﬁé&%ﬂ?ﬁ@ i erre R eBrRsERon, shOu T RARAEH Shonlaef 1 on
PLB%@G%ﬁbﬁ%ﬁﬁ%ﬁt 2Pafpfon. pluBmaloxng i Ve the "Sccond type of - embod ment

e cordlng to the inventjon, built into a T- shaped pas

br a n%ﬁ Tigtss sacndban q&tPQ*F@?ﬁt'V&rTQP%eﬂW% ﬁhewraepracpp%lreata et Pgures
10a ﬁnd 10b shOM/a practlcal exanpl e of an enbodi ment of the deflector in
Fi gthe sesenthipegif smbediment ofa daviee aeerdingtoshe dnventionobuidt inte 8 Tm
enl arged scal e, supplenmented by a fastening part. cLPara 33] Figure 11
shoﬁ@aBeQ@ﬁF%ﬁﬂedeaaéblbldlmgVQ seqtiansras right asiglesstioctachother.a Tee. Descr i ption
of t he Prefer[ed Enbodi nent s LPara 34] Figures 6a and 6b show an enbodi nent

y Bgrao32lex drigures H&a angl 10k shewraptagtical axample of iapl embadinentiof ghe t ype of
deV|ce according to the invention. In the passage branching, a partition

1 dleflggtardn Figuree Saand 9b iretwo viewsaati rightadrighet tohedchi dther Mbdeserlagetll ow of
nelt com ng fromthe supply passage segnent 1. Here, the partition 11 is
pl acsaleasuppiemented bpgl fastehingparti on that it parts the approaching nmelt, in
which the liquid conponents of different viscosity are not distributed
r ot dParand3]l y Egureet t shavs i déflecrrcording th Eigurendi dsidstaledaniasTed, t he
passage, in such manner that the two partial flows contain equal
quantities of liquid conmponents of different viscosity. [Para 35] If it is
assuned that in the absence of the partition 11, the nelt would

| Description of the Preferred Embadiments
[Para 34]  Figures 6a and 6b show an embodiment by way of example having the
structure, [n 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 parts 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
guantities of liquid 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" shown in
Figure 6a, then a partition 11 placed in the angular position shown in Figure 6b can part the
approaching meit in such manner that the same proportion of viscous and fluid fiquid 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.




distribute itself between the discharge passages in correspondence to the
line "t" shown in Figure 6a, then a partition 11 placed in the angul ar

position shown in Figure 6b can part the approaching nelt in such nanner
that the sanme proportion of viscous and fluid liquid Ils supplied to the

two ¢h ge T tktign 1 1 may be, arranged in the passage
branbir Bt - AFRS bkl b svee deyickeoeruad 55 thamensends Bhgundn
posSi i ractjcal enbodj nent of such a device according to
Phe. Flstles 7 2 ity of Réatabloc o Tguranh ssarting frag e bhotomitcor she T+ gure 7,
starg'%c{]égggth%l bottom 6 of the T- shaped_passage branching, a bore 12 is
made#" ade branching, abegs 12 iomagde jn the Teen Igodhis bore 12, whpartition plug
part:l'Qi on llgis ri.gidly attached, is pressed in as far as the mddle of the
di sch3tgaviyd é‘zﬂfé"g%r}édﬁ £igioly attaghed,Hs pees seddnpsfiar as ahe middle dfotheexanpl e
by nﬁana of a hexagonal socket 13, is rotated into the desired angul ar

posi BISEHAr9ePATAa0E Feqroents: 22n, B2b. Hilerer thespartilionoplagefar dxample by mearis 6f

bei ngggqlijgshed out under pressure in service, it Is fixed in Its axial

posi Mal gocketdd, fis tajated, intinthend esisedbanqudaepssition] 8s wae ilhetetdd bi,or

exanpl e by nmeans of a hexagonal socket 15. The plug 10 is preferably a

sol i Higys@Eb- nk/ preyentitheoplagsitfrorh beinggrished aut vindeP Pres3an irf SavRR! ftiki on
11, in which the partition 11 is rigidly fixed in any manner by its side
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position of the partition 11 is determned by the rotational position with

whi cBXameleday meensof pl haxagbnalssdckeel 5. ehieplida ohe e | ablyResdif ﬁé’% %vf}[%/
as a

this angular position 1is achieved in any conventional manner, suc

pr es8 doMme-shapey reqess dBratritsaett] hemmdve pagtitibAle in WhidH QR M iR 2
37] Expediently, after the plug as prepvi ously descri bed haasr§i ggn1 1i ?)r%srt[étlﬁmd
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t he Festylsite amgulaepasition ofahe gartass $1 is determined by the rotational position with
which the partition plug 10 is inserted in the bore 12, The retention of this angular position
is acnieved n any conventianal manner, such as by a press ftit, or by any other addifional
suitable rotatlonal security. ‘
[Para 37] Expediently, after the plug as previously described has been installed in the
passage branching, the partition plug 10 starting from the discharge passages 22a anci 22b
is bored to the diameter of the discharge passages in the region of the dome-shaped recess
16, forming the (in projection) semicircular flow openings 17. Of course, these flow.
openings might instead be provided prior to installation on the partition plug.
[Para 38] In Figure 7, for clarity, the partition 11 is represented in an angular position
perpendicular to the plana of the drawing, and the openings 17 formed by the boring are
rgpresented as lyihg 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




16, formng the (in projection) semcircular flow openings 17. O course,
these flow. openings mght instead be provided prior to installation on the
partition plug. [Para 38] In Figure 7, for clarity, the partition 11 is
represented in an angul ar position perpendicular to the plane of the

dr awhRdi i ' oLJ x e | yi ng
i gelrHeieldtArYRRRIoRD the ol RSP Y aralingrds Sy FFloffé BEEREe o,
flo s | £ i he angul] ar position of th
b ShE BERHBGor O NG n ol BE dirfersE vREAINAIR B8 SubbBremspbRd  of ¢ he
dr awyNd, 5 @S In, B gur ted to,the distribution of the |iquid
comibatead® AR tire 7. 1€ YpBols & 18 barsdck hyanshipads shewn with Bay 501 1
Figure.7, the ttom6 of th ssage branching is shown with a
re? bBrdtoeidfe 18: TH & feouiied et 5 comeneratt bomar ShEWaNAs 2 B9t ¢ he wal |
of a _hot &as"sfa mapi,fol d block in which the fl ow passages are worked has
an iPAS3AYS IAB Pﬁfb'f)ﬁ &k whigh the flow passagesmrg warked hasan insufEistentiytbick
persp?ctive representations of the previously described exanple of the
sol i"ﬂ”partition plug 10 with partition 11. Figure 8a shows the plug 10
befj e ?{?ri n%the done- shaped recess 16, with indication of the rear
hexdERA0] sdiwes B3 and 86 sbogiwerprispestivepiepresentatianseofitbe aweviously
expedi e%lal made after installation and the resulting flow openings 17.
[ Pardesgribed gxamplacohdecsatidaartition grlug 10ewitk partition 81 nFiguret8asshovesthet
invention, the aim pursued is so to divide and deflect a flow of liquid
wi t Plug hPcheipraiboting the dotrieoshared recess i uwith dodicatiem D thd redirffeamgonal
vi scosj ty accordi ng to Figure 3a in a passage branching that this
di stsprket 1 dn Figure gbsshomsi thiel plug miterhechbries to he ekpediantlyanpds afiges of t he
passage branching. (Para 42] If in Figure 9b it is assuned that the liquid
| n- tingalation wnd dke sepalteg flowt oEmings 17, |
[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 liquid with symmetrical distribution of the
liquid components of different viscasity according to Figure 3a in a passage branching that
this distribution is spbstantially_presewed in the discharge passages of the passage

branching.

{Para 42] If in Figure 9b it is assumed that the liguid in the supply passage segrﬁent 21 is
distributed accarding 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 s easily seen that the
viscous liguid component forced aside in Figﬁre 9b into the passages 22a and 22b would be

shifted by the supposed additional liquid flow towards the center of the passages 22a and
22b.




di stributed according to Figure 3a, then the distribution in the discharge
passage segnents 22a and 22b will correspond to Figures 3b and 3c w t hout
nmore. 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

dr awh.Nng.4and [ || v fr o] | |40t I's _easily seen that the
v oS 4310 BRERRR redlias ) S SRORT YR ot dbie Srciiing e B ntefRlons o
and _22b ul.d be shifted th upposeq additional] liquid flow towards
£ he it BrYatfansiabe bianchind, (o e 3500 avng pha Seuise 2efotcling Fothe (<
reali zed. by t he second type of device accqording to the inyention wth an
ordiim'%a&%&écwsdﬁ%‘ﬂfjr{f}mnqmm Og’éfég)ﬂbﬁleﬁ%'%%"fOfaﬁ'ﬁeiHﬁPXY BR%$%988i ng to the
I nvention, =.:‘D=?.=,}/i4’SC°H§k| [ qui.d conmponent flowing In the center of the supply
pasSEHE S [T AERamPES taf &va SeMRareats Trefirflectae epteagh subgtantialviagne
angl es at Ehe egt'rances of the discharge passage segnents, their_direction
of fidhk angies afthe eplanrese’ B discharge Passage segmerdndihein direction offlow at
I ongﬁl_t udi nal direction of the discharge passages. [Para 44] To acconplish
t hi $nisiencoHBteyyheing esiantialvipetpendicuar o thedengitudioal dizection of thendisehsdgenat
It enters into the supply passage segnent 21 with a bl ade 24, and
essPaFP9Sy splits the viscous liquid component flowing in the center of
t he gassaﬂe segnent 21 into two conponents, one continuing to flow on the
| ef fParadt4lhe Tor accomplishtdis, iigbhe passagebranching thidreds ardefRctoftiz}esoconponent s
are deflected so they nmeet each other insofar as possible at right angles
at tfashipted Ymidhenters intotthe supplyeassaghsegment 2 withf a bhaelep; sagleedsearially ng.
[ Para 45] -The web 27 on whose sides the two conponents of the viscous
conpplitsthe vigtousdiquid wemponient flowinginctherdeasdr aftthe gassade sdgrhérr 2iefritact or
23 in the passage branch. -

two components, one continuing to flow on the left and the other on the right side of the

deflector 23. These components are deflected so they meet each other insofar as possible

at right angles at the bottom end 7, in the sense of the drawing, of the passage branching.

[Para 45]  The wéb 27 on whose sides the two components of the viscous component

impinge serves only for mechanical attachment of the deflactor 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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For the effect according to the invention, it is not required. The actual
deflector 23 preferably touches the passage segnent 21 nowhere on its
entire periphery. [Para 461 Figures | Ga and 1 Ob show a practical

enbodi mrent of the deflector 23. The said web 27 is adjoined by a
cylindrical segnent 31 which may continue in a cylindrical segnment 32 of
en! Rape 48l aive dleflemart2 Lwith waky22 and3ylindrieal segmeot 31 may banade gut oba- as
the position shown in Figures 9a and 9b and sealingly fastened, through a
bor eohtinudes cylimdrical bddy, proRded ay s anderion ergl withahe blade 24 apdiatdispl e, any
kind of fastening of the deflector 23 in the passage branching wl]l

suf posweriok endexithiml@nbiricdeaferming the web 27sbywRotchesvon dmith sitldsp oppgsedt®a,

al though this mght be difficult with passages of small dianeters. 10

[ Paracht BtheFranddgdrhkelttorthd bladd P4 WTihedprasdd Gidesr2l ofthe defiroeort praferably le
made out of a continuous cylindrical body, provided at its anterior end

Wi t BntdhecultirBder AfmiRre dirvdd Surfi@steateding TEormithe biadeo?d te tied web Z70amd ng t he
web 27 by notches on both sides, opposed to each other and parallel to the
bl a%u&ﬁ? a RREhIPOO RS stirfiRes aPtiY ofimaliefilmiet a1, preferably lie on
circularTy or simlarly curved surfaces extending fromthe blade 24 to the
web jFafaai PRl Pshidw & kiRl RIFQis Wi PeeRylie 1 Nas Grdgiiadls 6 bR 31.
[rara 4y] figure | | shows a deflector of the type of Figure 11 as

I ns paks sk brarkhits TRBEkar R3IRE 9SfePERARCAIMErald MSKIGaFe P chiesp@iEtetifsse in
nunerals in Figure 11 correspond to those in Figures 9 and 10, they

desiFgdlies 941 10 hepiedfdriut@thd Sarh8 @bfects ﬁb‘!ir?&osk:?lﬁtigeﬁm Further details,

benefits and featurés of” the present invention w econe available from

;:‘gvlmﬁénﬂg!smf?&h@?%%fdim beRefYE SMdiRERIFet BF IR PRSEIPIMVENTIBN Wi bReem@Panyi ng
available from the following description when taken in connection with the accompanying

drawings.
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What is clained is: [Clalmll A dewce for di vi di ng a non- Newt oni an |IC]UId
material flow ng through a passage (1), the material having a

fl ow conditioned viscosity decreasing outward in cross- section in flow
through a substantially T-shaped passage branching M deflecting and

dividing the liquid flow, co ] tion (11) positioned adjacent
the end of the supply passag}gﬂlt?]is?ﬁeﬂpass?aége branchi ng M whi ch di vi des t he

I t
nar JELaird Y 20 S5 RUACE ot 6 ind A% RBoRERTIARY RRRERA Noihg Blduch

dapt ed d LE is t ' f th
f‘.h Z‘Pmaﬁszéfd ﬁﬂ%ﬁwaﬁﬁé@ﬁ@@ﬁ%%&ﬂ?ftf%@?%éf&%d#heiaﬁ*’*%aﬁ@*’fﬁ?@%%&fniﬁ ’

e sai | assages.. ot have substantia ri 0 e
i 1 FERuoR M1y iGeslE SEBRRaHERe T- et its dk Piteht @f‘ ﬁwﬁg 489 ce
o s e ow, el e ""”'uézlzﬁ»&s&%qued'tﬁé‘%“ib LS Eﬁe
tit 11 t d th b

par tshpbméﬂsaéehri@i’e°3éssh§2&aéq%nqjgﬁt»%ﬁ€%gﬁmé theshaud denbe Bpniegren o
bore (12) in the passage hranchi ngh [Claim41l The ‘device accqrding to
cl aithe sURRlRassage sedRres (1) drtotyvp) algeq@@beﬂnsw@a popitiontef haPaadEonibhchi ng
(T) by means of a partition plug.(10) to which the partition (11}7ﬁ
at t dEing dpyetiing adapied o thy q!rLsyrlbuthmef thesdiffgeantialiy oy Goys pononents efithene
device according to claim3, wherein the partition plug (10) at a first end
adj dispd in the sugRly pap@ggmm@mﬂvmymﬁ@g liguirh Aewinmjrda the salddicahmraen
which the partition (11) is fastened. [Claim 61 The device according to
cl aipassagesedeesnnethavecabstantiiab distribuders of 1l differemdallyvisgsais domponents of

direction of the discharge passages (2a, Zb)
the liquid.

[Claim 2] The device according te claim 1, wherein the partition (11) is adjustable in
its angular position.

[Claim 3] The device according to claim 1 wherein the partition (-1_-1) 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).

[Claim 4] The device according to claim 2 wherein the partition (11) is positioned in
the passage branching (T) by means of a partition plug (10) te which the partition (11) is
attached by way of a bore (12) in the passage branching (T).

[Claim 5] The device according to claim 3, wherein the partition p!ug (10) at a first end
adjacent the supply passage segment (1) has a dome-shaped recess (16) in which the ,
partition (11) is fastened. |

[Clalm 6] The device according to claim 5 wherein said dome-shaped recess (16) is

bored open in the direction 6f the discharge passages (2a, 2h).

12




12 [Caim 71 The device according to clains 3 wherein to secure the

| engt hwi se position of the partition plug (10), a screw plug (14) is
screwable into the bore (12) at the back of the partition plug. [Caim8l
The device according to claim4 wherein to secure the | engthw se position

of ' titi . a.screw plu 14) is scr ble.into the bore
(12)[€:I<';'fI rit??g bac o&éﬁﬁ%sclﬁﬁﬂaﬁoo%ﬁmqﬁg.“ﬁ'[e&f’aitﬁlsg]:“l@ ﬁ&ﬁﬁﬁthﬁﬂﬂie Begitignng a
non- ' | [, qui terial ,flow.ng through a passage (21), the liquid
e 2 1% BRBlon b5 ol Srame L sersurate inde ae bore (b abherbask of Foe s
sectp'é@ﬁi' yﬁgw t hrough a substantially T-shaped passage branching (T)

def | ‘?{8" dividing the flow of liquid, conprising a deflector (23)
posikiqned,in i d passage branching (T) for dividing the central

(Vi g%lilg'? %éorrpiﬂb'-‘n‘ﬂg‘{!?e aq?r@rqumooplwm 4 wharein tonsackee theplengthwias pagitionegirent
(21)t gri or.to its deflection into the discharge passages (22a, 22b) into

t wo the BADBIAEPYG (3 8), @ sarewdtup 6hris Scresvabie intbithe bete (12)tdiehe bgcloof thead of
t he di scharge passages (22a, 22b) and preferably flowi ng dianetraily

t owBAHEHULRW ot her wherein the liquid flowing into.the di scharge passages
(223" 22b) ~does not have substantially asymmetrical distribution of the

di f 1€ldm 94 | y Afevisefordiviting atrmmeNemheniandiguid mdtéHal flovidh thisudgleyi ce
according to claim9, wherein the flow directions of the two conponents

fl o@ﬂ?&jﬁed%)-dbeémm mﬂgﬁalrmi@bﬂbmtbﬂﬂﬂtwnpérvm&ditﬁdbgfeagmgtm“[ard In

| ongi tudi nal axes of the discharge passages (22a, 22b). [CQaim1l 1] The
dev CEassaestipniim fonothrbughrasybatantial(p T-bleasief poxshgs bi27ohing ?i‘)&féflfeci:imtgchﬁd‘e
end of the supply Fassage (21) and beginning fromthe bl ade (24), af first
wi déiddingehp dtaw ofiliquid, comipeisirag 4 defletdr (2B paratic SN PassadeihéRingTne

devi ce according to claim10, wherein the deflector (23) projécts into
(D for dividing the central (viscous) compoenent of the liquid material from the supply
passage segment (21) prior to its defiection into the discharge passages (22a, 22b) into two
campanents, said two components being deflected in the region ahead of the discharge
-passages (22a, 22b) and preferably flowing diametrally tovards each other wherein the o
liquid flowing into the discharge passages (223, 22b) does not have substantially
asymmetrical distribution of the differentially viscous components of the liquid.
[Claim 10]  The device according to claim 9, wherein the flow directions of the two
components flowing towards each other run substantially perpendicular to the fongitudinal
axes of the discharge passages (22a, 22b).
[Claim 11]  The device according to claim 9, wherein the deflector (23) projects into the
end of the supply passage (21) and beginning from the blade (24), at first widens
perpendicular to the latter and then narrows again.

[Claim 12]  The device according to claim 10, wherein the deflector (23) projects into

the end of the supply passage (21) and beginning from the blade (24), at first widens

perpendicular to the latter and then narrows again.

13




the end of the supply passage (21) and beginning fromthe bl ade (24), at
first widens perpendicular to the latter and then narrows again. 13 [Claim
131 The device according to claim11l, wherein the deflector (23) is
p03|t|oned to not contact the wall of the supply passage segnent (21).

gtfﬁd Hh 31he ARV4GASS F&’ihﬁ%tc‘??% ¥ ”M‘léren‘{"ﬂfg@ ﬁe&@?@ﬁfig ﬁSE%né&%}l l)\?v

sec t he passage pranc res ] tS I'n

O 6t Lo epﬁ*“?f’éﬂ)g’ ¥ supoly pRE e degRign ) stizgzrﬁlzﬁcﬁt’ng' 0 by & web
o SeRE % 2T @&]Jé‘fbe%‘#%}‘vﬁgstﬁc%%@ P RbEiR Fag B reqtont P Sdumdor om o
! k@%ﬁ%%@“ﬂaﬁﬁ%m S W D et at ltsdh o dipagiansBestenar ebdnar | of
oyl 1P 38T, o e les sccprifhortod ynﬁé%wm??@héhgte gt @31 Bosetpest tasthe

i nsertabl e and fas abl e in_the bottom of the ssage branching (T) from
wi t R85t hi3nghing ({R)Bté 2wl (%) e sahatvsriadlow difection posterior end.

[Claim 16]  The device according claim 9 wherein the shape of the deflector (23)
proceeds from a cylinder provided with the said blade (24) at its anterior end, behindrthis a
constriction emanating from two sides (25) running essentially parallel to the blade, forming
the said web (27), and then continuing as a cylindrical segment (31) with the aid of which

the deflector (23) is insertable and fastenable in the bottom of the passage branching (T)

from without through a bore in the bottom thereof,
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