Filter Devicewith Filter Disks The invention relates to a filter device,
‘especially for filtering nelt-like fluids, such as polynmer nelts, having
at-l east one filter disk nade up of two filter disk halves which are
connected with one another along one edge and are fitted with a fabric or
"Cloth fabric filter material aligned on the exterior, which disk halves
are held at sone distance fromone another by means: of a support
arrangenment and which between them define a holl ow space having essentially
- open flow through passage and in the interior an outlet opening for the
melt-like fluid. From US 4,902,420 is known such a filter arrangenent
with a nulti-Iayer construcFitenDevibewithFiltdn®isisen t he fabric or cloth
fabric filter materials lying facing one another is inserted a drai nage

pl ate as support device, with longitudinal slots running fromthe exterior
to the interior, which define a hollow space of small vol ume between the
“fabric beeigventionirelgies ¢o ¢ filterdeviag: espeeinlly foridtering meltriikedluids, sudbas pelymex or

exanpl e polymer melt, in this application is_ subjected by this known
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friter east one skconsisting of two filter
di sk hal ves connected with one anot her, which between themlimt an
essentially open

From US 4,902,420 is known such a filter arrangement with a multi-layer construction, whereby
between the fabric or cloth fabric filter materials lying facing one another is inserted a drainage

plate as support device, with longitudinal slots running from the exterior to the interior, which

~ define a hollow space of small volume between the fabric or cloth fabric filter materials. The
medium to be filtered, for example a polymer melt, in this application is subjected by this known
solution to increased flow resistance, so th;at the filter capacity is correspondingly decreased.
Then, because of the complicated construction and the multiplicity of parts the manufacturing
costs are higher. Furthermore, the separation of the fluid streams in the filter disk occurring by
the separation into various longitudinal slots causes the so-called memory-effect, which, if for
instance there is subsequent formation of blowholes or such phenomena out of the polymer
melts, lead to undesired formations of strips or lamina.

From DE-AS 1,096,331 is known a filter device having at least one filter disk consisting of two
filter disk halves connected with one another, which between them limit an essentially open
passage allowing flow-through in the hollow space and which is provided with a fabric or cloth



passage allowi ng flowthrough in the hollow space and which is provided
‘Wth a fabric or cloth fabric filter material which is aligned on
the exterior, whereby the filter disk half consists of a nmetal disk with
.di scharge openings or is constructed of spoke-like fillets. Coiled ribs or
fins or fillets are used as support arrangenent in the case of this known
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2 | which also allows an increased filtering capacity during operation, whereby especially in

consideration of its use for the filtering of melt-like fluids, such as polymer melts, it can be
designed for use under high pressures. Such an object is attained by a filtering device with the
features disclosed in Claim 1.

Owing to the fact that the characterizing part o.f Claim 1 includes the support arrangement of
individual supporting cams with essentially identical exterior dimensions, which extend outward
from the discharge oﬁening, arranged in a plurality of groups and separated from one another
radially, and which are securely connected with at least one of the two filter disk halves and pass
through fhe hollow space in such a manner that each filter disk half is in contact with the other

. filter disk half, and the entire hollow space is available as an essentially open flow-through
passage, whereby the above-described drainage plates can be deleted in such a mannerastobe a

2



cost-saving arrangenent. Consequently the flow volune of the nelt-like
fluid to be filtered, such as polyner nelts, and consequently also the
fiktering capacity, are increased. As a result of having the plurality of
.supporting cans arranged in groups which extend between the two filter

di sk halves of a filter disk and support this disk assenbly, a high
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m xi ng of the nelt flow, which thus counters the nenory-effect. Wth one
preferred enbodi nent of the filter device according to the invention the
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an arrangement allows a high degree of support for the filter disk halves and accordingly such an
| arrangement has only a slightly negatively influence on the dimensions of the opening of the
~ bollow space for flow-through between the filter disk halves in the sense of causing only a slight
increase of flow resistance. Also, a favorable means of manufacturing the filter disk and

consequently the entire filter device can be attained in this manner.

In another preferred embodiment of the filter device according to the invention, the two filter
disk halves of a ﬁlte;' disk are provided with supporting cams of identical dimensions on their
adjacent and facing sides, which either engage along a longitudinal separation line of the filter
disk halves where they abut one another and/or, with contact with the relevant other filter disk
half, they engage in the free spaces between the supporting cams of each relevant facing filter
disk half. With such described arrangements, to save on outlay, the filter disk can be composed
of identically constructed filter disk halves.



of identically constructed filter disk hal ves.

‘3 The outlay for the manufacture can be further decreased insofar
as:the supporting canms are connected tightly with the relevant filter disk
hal ves by nmeans of weld points produced by a projection-weld nethod.

W th anot her preferred enbodi nrent of the filter device according to the
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devi ce according to the invention the supporting cans formfillet-1like
solid box section profiles, which in turn can be nounted on the filter disk
“hal ves | Withubther prefered ehibatinidi vf thedittet Hevich sebrlinptodheinvegtion the twefilted t er
disk halves. As a result of the use of the solid box section profiles, the
fabri c odisichalvés ralpatatiell tolone enothércandalefine a disk+shapedtholide sphcet dfddéntioalf i | t er

di sk halves of a filter disk can be securely supported and are not drawn

i nt o t hedilnersions: tIt bas een Shdven that & fevorabbpilow-thrgughofithe weltelikefluid is dttained in
exanpl e be the case if these woul d be shaped out of the filter disk halves
by a decibismaniengvithouhingreasing the walk sheariag orthrush strassss whestit epmesitethe flew ar e.
enbodied as fillet-liKe, they can be used bepeficially in the internediate
spaces bepiwaese Wik theflow afthe meltthrqughdhe filtendiska| f | wherein they do not have
the capacity to negatively influence the open flowthrough through these
-di'scharge openi ngs. The arrangenent can especially-avoid the generation of

flow sh aﬂfi}ﬁs dneseislgecc‘laallty%?etgi S Qnanfagdelmcégte &i thefilter device according to the invention the
supporting cams form fillet-like solid box section profiles, which in turn can be mounted on the
filter disk halves in such a manner that they free the discharge openings in the filter disk halves.

As a result of the use of the solid box secti_on profiles, the fabric or cloth fabric filter materials on
the outside of the two filter disk halves of a filter disk can be securely supported and are not
drawn into the box section profile of the supporting cams, which would for mple be the case
if these would be shaped out of the filter disk halves by a deep-drawing method or the like.

Since the box section profiles are embodied as fillet-like, they can be used beneficially in the
intermediate spaces between the 6p_enings of a filter disk half, wherein they do not have the
capacity to negatively influence the open flow-through through these discharge openings. The
arrangement can especially avoid the generation of flow shadows, since the discharge openings

are grouped without any side spacing directly around the supporting cams and are left free.

With another especially preferred embodiment of the filter device according to the invention the
discharge openings are formed in the filter disk halves by means of circular cutouts, which in
groups of different magnitudes extend along concentric circles around the outlet opening. By a
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are grouped wi thout any side spacing directly around the supporting cans
‘and are left:free. Wth anot her especially preferred enbodi nent of the
filter device according to the invention the discharge openings are forned
inthe filter disk halves by neans of circular cutouts, which in groups of
di fferent magnitudes extend al ong concentric circles around the outl et

openi ng.
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the top and bottomof the filter disk, especially in the ‘peripheral side
“border dlvid Inbefacad spacihy cirs adiadlangel otfthe EprandBaRem! cTdheMiltér didks espeoiallpin by
a border welding joint, then in a cost-saving manner the traditional
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serve to hold the filter disks inside the assenbly at sonme spacing from one
anot her .boftler weldingjnint/then in acost-saviigemanradrithremiaditfonnab sorealtefl sphcer sapbe deletedns
arranged directly on the filter disks. Hereinafter the filter device
accor di rwhiclowith ghe knpsm fillter deice wopld sexysi taholddhe filtgr disksdnside theiassendilyat ve t o
one enbodi ment. The representations of the draw ngs  show in principal: Fig.
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a plan view of a fjlter disk half, fornmed of a netal disk wth discharge
.openi ng§PmFP§'§1?g°§ Gﬂ!ﬂonthe%ﬁlsfkﬁ-ed representations of the inage sections
shown in Fig. 1 with "X and "Y". A filter disk 10
Is shown in |longitudinal sectionin Fig. 1. Filter disk 10 is nmade up of
two filter disk hakves, 12 14 ich,can be connected wi th one anqgther...
wh ch pARTEBAAE e R eYics sforiaio HRyp 5 captaiieh o EeE 084 Riagve,
open flc}%"h@&ﬁﬂ ﬁ§sage' and which are each provided with a fabric or
cloth fabric TiTter rmaterial 18 of predeterm ned nmesh or pore dinensions,

al i gned 'ﬁi&&ﬁi@s&ﬁﬂ%ﬁé Bf the drawings show in principal :

Fig. 1 _ -a longitudinal section through a filter disk;

Fig. 2 a plan view of a filter disk half, formed of a metal disk with discharge
openings,

Figs. 3 and 4 magnified representations of the image sections shown in Fig. 1 with “X”
and “Y™.

A filter disk 10 is shown in longitudinal section in Fig. 1. Filter disk 10 is made up of two filter
disk halves 12, 14 which can be connected with one another, which between them limit a
cylindrical hollow space 16 having essentially open flow-through passage and which are each
prdvided with a fabric or cloth fabric filter material 18 of prédetermined mésh or pore
dimensions, aligned on the exterior. .



As shown particularly in Fig. 2, filter disk halves 12, 14 are each forned
of a metal ‘disk 20 with di scharge openings, of identical construction,
preferably of top-grade steel. In turn the nmetal disk 20 has a plurality
of di scharge openings 22, through which can flowthe nelt-1ike fluid,
especially the polyner nelts. Discharge openings 22, especially in the form
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chanber 44 in turn represents a .

In some detail, on the interior of metal disk 20 with discharge openings as shown in Fig. 2,
projecting ribs or fins or web-like ﬁ}lets forming supporting cams 32 run along defined
concentric circles aligned outward, formed into groups 34, 36, 38, 40, 42, whereby the supporting
cams 32 of innermost group 34, 12 as seen in the aﬁgnment of Fig. 2 has supporting cams 32, the
subsequent group 36, 10 has supporting cams 32, the subsequent group 38, 16 has supporting
cams 32 and the following grou]i 40, 20 and finally the last group 42, 24 each have supporting
cams 32. Tn some detail, filter disk halves 12, 14 in the form of the metal disk 20 with discharge
openings in the interior defines a circular outlet chamber 44. The cited supporting cams are thus
parts of a supporting arrangement 46 which holds the filter disk halves 12, 14 at a certain,
defined distance from one another and pressure-stable. dutlet chamber 44 in turn represents a
circular outlet opening, through which the melt-like filtered fluid is discharged from the filter

device.



circular outlet opening, through which the nelt-like filtered fluid is

“di scHarged fromthe filter device.

6 - The two filter disk halves 12, 14 of filter disk 10 are provided
W th supporting cans 32 of identical height and identical dinmensions on
their sides facing one another. Supporting cans 32 can thus be arranged,
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di sk halfilter disk halvesl 12, 14y antithe Roll®w gk i tuyn isdirnitedsby thie bthesl fitsér disknhdlf) eithere
however is when the supporting cam arrangenent 32 is arranged as is
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. disk halves 12, 14, identical wth one another, then need only be pivoted
\ around disgribution@f suptionting ¢ams 32ande aprngad appropdiateky fmﬂmﬁltqsdxsidngaes kolded
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| arrangement 32 is arranged as is repreéented for the two filter disk halves 12, 14 in Fig. 2. The

filter disk halves 12, 14, identical with one another, then need only bé pivoted around the
longitudinal niidline 48 of filter disk 10 and be superimposed one on the othér, in order to obtain

 the disk assembly as in Fig, 1. At this point let it also be repeated that the filter disk 10 is to be
referred to in technical terminology as ‘disk’ or “filter disk’.

As is shown further in Figs. 1 and 3, the metal disk 20 incorporating discharge openings opens to
the exterior through a supporting i'ing 50, which is offset from the longitudinal midline of metal
disk 20 and terminates on the longitudinal midline 48 of filter disk 10. As is shown particularly
by the enlarged depiction of Fig. 3, the adjacent, facing supporting rings 50 of a filter disk 10 are
superposed one over the other and are connected tightly with one another around the exterior
periphery by means of a circumferential welding joint 52. Likewise by means of an annular
welding joint 54 the fabric or cloth fabric filter material disks.18 are connected tightly on the
exterior periphery with the exterior peripheral edge of metal disk 20 having discharge openings.

Possible fluid flow directions are shown in Figs. 3 and 4 with arrows. The melt-like medium or
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di sk 20 and term-nates on the longitudinal mdline 48 of filter disk 10. As
“I's shown particularly by the enlarged depiction of Fig. 3, the adjacent,
faci ng supporting rings 50 of a filter disk 10 are superposed one over the
.other and are connected tightly with one another around the exterior

peri phery by means of a circunferential welding joint 52. Likew se by neans
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di m ni shed, and the flow velocity of the mediumthrough the filter device
and consemmensurstelylinereased. filtrati on capacity are comensurately

i ncreased. The sectional enlargenent indicated with "Y' fromFig. 1 and

shown in Fig. 4 shows the possible flowdirection of filter disk 10 to
outl et opening 44 with arrows. The rel evant di scharge chanber or the

r el evanilhe seqtienaleplangevacnt indigatedwith 11V fiooy Figf 1 aad¢hownl in&iig. i shews thej possible

limted by an i,nteﬂ__ﬂg& suploorti ng ring 56 on each filter disk half 12, 14,
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o opposite and adjacent to one another are held at a predetermined distance from one another by
* meansofa spacing disk or washer 58, especially in the form of a type of flow gasket. The fabric

or cloth fabric filter material 18 is then tightly connected by means of an interior welding joint 60

with the associated interior supporting ring 56. Especially the outward-projecting part of

supporting ring 56 forms a contact surface for the interior edge of the fabric or cloth fabric filter

material 18 to be supported. | '

The individual supporﬁng cams 32 are tightly connected with the relevant filter disk halves 12
and/or 14 by welding points 62 produced by means of a projection weld method. By means of
other welding points 64 produced by a projection weld method, then, the interior of metal disk 20
facing and adjacent to outlet opening 44 is tightly welded with the already cited interior
supporting rings 56. On the top 66 and bottom 68 of each filter disk 10, spacing cams 70 are
then arranged in uniform, radial spacings around the exterior periphery spaced from one another

8



wi th the associat-ed interior supporting ring 56. Especially the

-out war d-proj ecting part of supporting ring 56 forms a contact surface for
the interior edge of the fabric or cloth fabric filter naterial 18 to be
.support ed. The individual supporting cans 32 are tightly connected with
the relevant filter disk halves 12 and/or 14 by wel di ng points 62 produced
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securely ans profection ints 72 and undertake the function
“of a spacer for individual filter dISkS 10. Such spacing cans 70, as al so
shown in Fig. 1, could be distributed over the filter disk top surface, or

especi al A pheslity ¢f Aterdislan@atranped tife dvetl tHeotifsr @igen provdethercohiplete fifterf devicer
di sks 10 arranged one over the other then provide the conplete filter :

devi ce arangedinch housinglwotshown completehy vWithahertebdvaht/filteridisk 10)e comsiderably

filter disk 10, a considerably |ower pressure is required for overcom ng
interi orlowelsplssm requited folchvierconzing interioe resistarice,candraddigionaitysthe mangfacturing
considerably | owered by the sinplified construction. Considering that the

i ndi vi dueeists assggmeiderably lowereddy the simplified conseniction. t Genisideripg thaé theandinidyal
circular sealing off, the flow behavior for the nelt-like fluid which is to

‘be filt efupporting pﬂm 39 ax¢ teqminatad atibeis operbensts pﬁgﬂmalmg@fﬁ the flawhishavior

supporti cam 3 limted b ch group of . six._circul ar sch
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accessi b refe VLJ:(l)trsuppé)rg.ng SB Ht%ﬂe&l ﬂ} each group of six circular discharge openings 22, the

discharge openings 22 are not covered and are completely accessible for input of the medium.

Patent Claims _
1. Filter device, especia}ly f01; the filtering of melt-like fluids, such as polymer melts, having
ét least one ﬁlfer disk (10), which has two filter disk halves (12, 14) connected with one
another along one edge, which are provided with a fabric or cloth fabric filter material
(18) aligned on the_exteribr, which are held at some distance from one another by a
support arrangement (46), and which between them define a hollow space (16) having
essentially open flow-through passage and in the interior limit a outlet opening (44) for
the melt-like filtered fluid, characterized in that the supporting arrangement (46)
includes individual supporting cams (32) with essentially identical exterior dimensions,
which, arranged in a plurality of groups (34, 36, 38, 40, 42) and separated from one
another, extend radially outward to the exterior from the outlet opening (44) and are
tightly connected with at least one of the two filter disk halves (12, 14) and pass through
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Patent C ainms 1. Filter device, especially for the filtering of
mel.t-1ike fluids, such as polyner nelts, having at least one filter
disk (10), which has two filter disk halves (12, 14) connected wi th one
anot her al ong one edge, which are provided with a fabric or cloth fabric
fitter material (18) aligned on the exterior, which are held at
some di somfilter disloh9,ovherehydsheserelaments are likewise mauptadtseeurekyrhyanesns of pjectiond
whi ch between them define a hol|ow space (16) havi essentially

open 11 oweldmoiats 72 snd sndstale the;fanetion af arspages for Individval Slien disks J0orSush Sparing
f l[t-11ik il flui i i th th
L ompor t | PRSI & A ShawR. i 1, conld bedlpiiliued Piieh the e Sk BTERRG Bars (32)

with essenti.ally identical .exterigor. di nensions, whi ch, arranged in
a pl ur al F¥§° yé‘?‘ﬁ%gga’@%"d%, emiddlered o) ang’ separated from one

anot her, extend radially outward to the exterior fromthe outlet opening

(44) and are tightly connected with at | east one of the two filter
di sk hal . .
o "% Khuraity of s 81Ky RO RalgRHAHP Guse th ot o provide e opmplets it devi

cont act y&% &!IS? ' r ' Iafdi : , :
Filter devi gagl‘galhn %?E%é%{o?@hcgﬁngé?tglilz\)g ?f\erf g&tﬁkgﬁgﬁéfﬁﬁﬂ%ﬁ%ﬂ S
(34, 36, [odfr pfidsuré 29 required for o¥rcStiitigQhictibfresRtiicd, 28d aédiﬁoﬂdll(éﬂﬂ@ thaRbifacturing
different radial distances fromthe outlet opening - (44) along
concent I pdstsare ebidersitsly fslvdréd by ﬂié%ﬁmfa;ﬂﬁed construction! (VnsiderheE thattheiinditidaaim |
or 2, characterized in that the two Tilter disk halves (12, 14) of
a filter supeitingkins32 drénnirtitedesn their ot chacincitoitara abieflowbehavior
provided wth supporting cans (32) of identical dinmensions, which
abut onefoartie mmelt-likie tfluid whichrigteebe filtered is impeayietiu Furthérmnmorg aonsidening tharthé 48)
between the filter disk halves (12, 14) and/or when in

relevant supporting cam 32 is limited by each group of six circular discharge openings 22, the

discharge openings 22 are not covered and are completely accessible for input of the medium.

Patent Claims

1. Filter device, espec_ial_lj for the'ﬁlteﬁng of melt-lﬂce fluids, such as polymer melts, having
at least one filter disk (10), which has two filter disk halves (12, 14) connected with one
another along one edge, which are provided with a fabric or cloth fabric filter material
(18) aligned on the exterior, which are held at some distance from one another bya
support arrangement (46), and which between them define a hollow space (16) having |
essentially open flow-through passage and in the interior limit a outlet opening (44) for
the melt-like filtered fluid, characterized in that the supporting arrangement (46)
includes individual supporting cams (32) with essentially identical exterior dimensions,
which, arranged in a plurality of groups (34, 36, 38, 40, 42) and separated from one
'another, extend radially outward to the exterior from the outlet opening (44) and are
tightly connected with at least one of the two filter disk halves (12, 14) and pass through
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contact with the relevant other filter disk half (14, 12) engage in the

free ‘spaces between the supporting cams (32) of these filter disk
halves (12, 14). 4. Filter device as in one of the Clains 1 to 3,
.characterized in that the two filter disk hal ves (12, 14) of a

filter dISk (10) with their supportlng cams (32) are identical to one

anot her. EBilter d I N oneo e O ai r cterized

T that " the. SppEIY Ripet L0 S B o Markief it egch Bty Rnlebtith S rele R aihc) a1 g

‘poi nts (62) oj ection weld rret hod with the rel evant

filter disk. ha%?u%%whfl% Filter deV| ce as in one of the dains 1

to 5, charact !'}’]ﬁ" 1

are arr?ﬁged ]ﬂmm ng pawﬁm#ﬁfo one ano er an \ﬂﬁ?%ov.g:s(%,ﬁdk%@#g“ﬁ

space of st ¥ g@&ﬁ%ﬁ@&nt&mmsanbése&orﬂ%&m dnfihgone
0 6, characterize

of the Claims 1 n that the supporting cans (3

“are construct(gd)asnggtddceﬁmbbifaegzmbuﬁu on profiles, which can be
of fset on the filter di sk halves (12, 14) in. such a manner that
they freée thdFilerdeliveges irnGhimigs 2( Eﬁb)ractenieﬂﬁthatthe twoffillet @isk Halvés (12] 19of
(12, 14). 8. Filter device as in C-aim7, characterized in that the
rel evant di scifBiteyeliski20) orgtheir 2i2les tumed facing one tothériare both grovidddawises (12,
14) are formed of circular cutouts, which, arranged in groups (24,
26, 28, 30) cupportingcams (32 ghidentient dnnensmquﬁlnglyabtsmempthﬂmy oREMtric

circles

zci]round t he od?%ﬁ“%ﬁﬁ%“@@@e 4y betweep,tlflq lﬁkefd’é?}@é;’eﬁsgz 44%‘@/%‘?‘7"13%“
1 8
T4y and the Sopeh viG s é%ergﬁtsr&af (s TS agneabs ek pces pptween

Filter devic asm one of i c r terized in that spacin
cans (70) ar (555 &e'Hi dlsﬁhgl‘vesaa i P g

4. Filter device as in one of the Claims 1 to 3, characterized in that the two filter disk halves

(12, 14) of a filter disk (10) with their supporting cams (32) are identical to one another.

5. Filter device as in one of the Claims 1 to 4, characterized in that the supporting cams (32)
are connected by means of welding points (62) produced by a projection weld method
with the relevant filter disk half (12, 14).

6. Filter device as in one of the Claims 1 to 5, characterized in that the two filter disk halves
(12, 14) are arranged running parallel to one another and limit a disk-like hollow spabe
(16) of identical dimensions.

7. Filter device as in.one of the Claims 1 to 6, characterized in that the supporting cams (32)
are constructed as fillet-like solid box section profiles, which can be offset on the filter
disk halves (12, 14) in such a manner that they free the discharge openings (22) in the
filter disk halves (12, 14).

8. Filter device as in Claim 7, characterized in that the relevant discharge openings (22) in
fhe filter disk halves (12, 14) are formed of circular cutouts, which, arranged in groups
(24, 26, 28, 30) of different magnitudes of frequency, extend along concentric circles
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arranged' on the top (66) and the bottom (68) of the filter di sk (10),

-éspecially in the exterior border area, where the filter disk
‘halves (12, 14) are connected with one another by neans of a border
melding joint (52).
11

around the outlet opening (44).

9. Filter device as in one of the Claims 1 to 8, characterized in that the filter disk halves (12,
14) and the swpoﬁng cams (32) are formed of top-grade steel.

10.  Filter device as in one of the Claims 1 to 9, characterized in that spacing cams (70) are
arranged on the top (66) and the bottom (68) of the filter disk (10), especially in the
exterior border area, where the filter disk halves (12, 14) are connected with one another

by means of a border welding joint (52).
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