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(54) PRESSURE AND/OR VACUUM FILTER DEVICE

(57) Pressure and/or vacuum filter device 1, compris-
ing a filter drum 3, a filter medium 9 which is arranged
on an outer side 11 of the filter drum circumferential-wall
7, and a plurality of the fixation devices 13, by means of
which the filter medium 9 is fixedly attached to the filter
drum circumferential-wall 7, wherein the filter medium 9
comprises a plurality of filter medium pieces 9a which
are separate from each other and which each are made
of a filter cloth material und which each have filter medium
piece longitudinal-edges 15, which are arranged oppo-
site to each other and which are a seamless part of the

filter cloth material and which extend parallel to the filter
drum longitudinal-axis 5, wherein the plurality of fixation
devices comprises a plurality of elongated longitudi-
nal-edge receiving grooves 21 which are respectively
formed on both sides with a respective elongated under-
cut, wherein the respective filter medium piece longitu-
dinal-edge is provided with a filter medium longitudi-
nal-edge reinforcement, which is flat ribbon shaped, and
is arranged together with its flat ribbon shaped filter me-
dium longitudinal-edge reinforcement within the respec-
tively assigned undercut.
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Description

[0001] The present invention relates to a pressure
and/or vacuum filter device comprising a filter drum.
[0002] Such pressure and/or vacuum filter devices are
used, e.g., for filtering out a solid from a solid-liquid-sus-
pension, wherein the filter drum is provided on its outer
side with a filter medium, on which, during the filter proc-
ess, the solid to be filtered out, sticks, wherein liquid pass-
es therethrough.
[0003] The invention provides a pressure and/or vac-
uum filter device which allows an easy, quick and reliable
fixation of the filter medium on the filter drum.
[0004] To this end the invention provides a pressure
and/or vacuum filter device comprising a filter drum which
defines a filter drum longitudinal-axis and which compris-
es a filter drum circumferential-wall which extends
around the filter drum longitudinal-axis, a filter medium
(e.g., a filter cloth in form, e.g., of a plastic and/or metal
fabric) which is arranged on an outer side of the filter
drum circumferential-wall, and a plurality of fixation de-
vices, by means of which the filter medium is fixedly at-
tached to the filter drum circumferential-wall, wherein the
filter medium comprises a plurality of (e.g. elongated)
filter medium pieces which are separate from each other
and which each are made of a filter cloth material und
which each have filter medium piece longitudinal-edges,
which are arranged opposite to each other and which are
at least for the most part a non-patched (that is, e.g.,
seamless (such as, e.g., sutureless and glueless)) part
(e.g. component) of the filter cloth material, as well as
filter medium piece transverse-edges, which are ar-
ranged opposite to each other and which, e.g., are also
at least for the most part a non-patched (that is, e.g.,
seamless (such as, e.g., sutureless and glueless)) part
(e.g. component) of the filter cloth material (that is, the
filter medium piece longitudinal-edges and/or the filter
medium piece transverse-edges thus are also at least
for the most part a seamless (that is, e.g., one piece
seamless) part (e.g. component) of the corresponding
filter medium piece), and which (filter medium pieces)
extend with their filter medium piece longitudinal-edges
parallel to the filter drum longitudinal-axis as well as ad-
jacently to each other to thereby form an at least for the
most part (e.g., an at least substantially) complete (e.g.,
closed) filter medium surface, wherein the plurality of fix-
ation devices comprises a plurality of elongated longitu-
dinal-edge receiving grooves which each define a longi-
tudinal-edge receiving groove longitudinal-axis and each
have an elongated (e.g., at least for the most part or, e.g.,
substantially continuous) longitudinal-edge receiving
groove access opening, which extends along the longi-
tudinal-edge receiving groove longitudinal-axis, and
which are formed on the filter drum circumferential-wall
and extend with their longitudinal-edge receiving groove
longitudinal-axis parallel to the filter drum longitudinal-
axis as well as are spaced from each other in circumfer-
ential direction of the filter drum and into which two filter

medium piece longitudinal-edges (of the filter medium
piece longitudinal-edges), which are adjacent to each
other, each (e.g., respectively) engage via the corre-
sponding longitudinal-edge receiving groove access
opening, wherein the respective longitudinal-edge re-
ceiving groove is formed, with respect to the longitudinal-
edge receiving groove longitudinal-axis, on both sides
with a respective elongated undercut, which (elongated
undercut) extends (e.g., at least for the most part contin-
uously) along the longitudinal-edge receiving groove lon-
gitudinal-axis and which is assigned to a respective filter
medium piece longitudinal-edge, wherein the respective
filter medium piece longitudinal-edge is at least for the
most part continuously provided with a filter medium lon-
gitudinal-edge reinforcement which is flat ribbon shaped
and which is arranged adjacently to a front face of the
filter medium piece longitudinal-edge and on the filter me-
dium piece longitudinal-edge and (which) is patched to
the filter medium piece longitudinal-edge (e.g., is fixed
thereto by means of suturing and/or gluing (e.g. by means
of a suture seam and/or a glue seam)), wherein the re-
spective (e.g., each) filter medium piece longitudinal-
edge together with its flat ribbon shaped filter medium
longitudinal-edge reinforcement is arranged within the
respectively assigned undercut, and wherein the plurality
of fixation devices further comprises a plurality of elon-
gated longitudinal-edge holding bodies, which each (e.g.,
respectively) define a longitudinal-edge holding body lon-
gitudinal-axis and which are received in a respectively
assigned longitudinal-edge receiving groove (of the lon-
gitudinal-edge receiving grooves) and which extend with
their longitudinal-edge holding body longitudinal-axis
parallel to the longitudinal-edge receiving groove longi-
tudinal-axis of the corresponding longitudinal-edge re-
ceiving groove and which each have a longitudinal-edge
holding body cross-sectional diameter which is larger
than a width of the longitudinal-edge receiving groove
access opening of the corresponding longitudinal-edge
receiving groove to thereby hold the respective filter me-
dium piece longitudinal-edge together with its flat ribbon
shaped filter medium piece longitudinal-edge reinforce-
ment within the respectively assigned undercut (e.g., in
at least a form-fit manner, or form-and-force-fit manner).
[0005] The filter cloth material of the respective (e.g.,
each) filter medium piece is, e.g., formed itself at least
for the most part (e.g., at least substantially) in a seam-
less (e.g., sutureless and glueless) (e.g., respectively
one piece seamless) manner, which, e.g., means that
the area (e.g. surface) of the filter cloth material of the
respective (e.g., each) filter medium piece is by more
than 50% (or at least 70%, or at least 80%) (= e.g., for
the most part), or e.g., by at least 90% (= e.g., substan-
tially)) made of a regular and uniform filter cloth material
(e.g., filter fabric cloth material), in which no additional
seams are present, which are different from the regular
filter cloth material (fabric) structure.
[0006] The pressure and/or vacuum filter device may
be provided with a basin (e.g., a pan), in which the solid
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liquid suspension is contained and into which a lower
portion of the filter drum engages. The filter drum is, e.g.,
rotatable about its filter drum longitudinal-axis so that, in
a continuous manner, the whole circumferential area
(e.g., circumferential surface) of the filter drum can be,
e.g., will be, successively immerged into the solid liquid
suspension which is present in the basin. The liquid can,
e.g., radially (with respect to the filter drum longitudinal-
axis) pass through the filter medium and the drum cir-
cumferential-wall from the outside and can get into con-
duits (e.g. tubes) of the pressure and/or vacuum filter
device, which (conduits) are arranged in the interior of
the filter drum (inner tubing) and via which conduits the
liquid is discharged from the filter drum in a controlled
manner (e.g., via a control head which is arranged on an
axial end portion of the filter drum and which, e.g, is pro-
vided in form of a control disk assembly). The conduits
can, e.g., be individually pressurized by means of a vac-
uum and/or pressure generating device of the pressure
and/or vacuum filter device in order to, e.g., effect and/or
control and/or amplify a filtration (e.g., via applying a vac-
uum to the conduits (= vacuum filtration), and/or in order
to, e.g., supply a pressure fluid via the conduits for blow-
ing off filter cake sticking on the outer circumferential area
(e.g. outer circumferential surface). Alternatively or ad-
ditionally to the vacuum application to the conduits, pres-
sure can be applied to the suspension which is present
in the basin (= pressure filtration) in order to thereby be
radially forced inwardly through the filter medium. To this
end, e.g., the filter drum and the basin may be arranged
in a sealed casing of the pressure and/or vacuum filter
device, within which, with respect to the conduits, a larger
pressure will be and/or can be established.
[0007] E.g., one or more intermediate pieces, e.g., one
or more filter cell insertion parts, may be arranged be-
tween the filter medium and the outer side of the filter
drum circumferential-wall, which leaves/leave intermedi-
ate spaces between the radial inner side of the filter me-
dium and the (radial) outer side of the filter drum circum-
ferential-wall, via which the liquid, which is separated
from the solid in connection with the filtering process, is
guided along the outer side of the filter drum circumfer-
ential-wall to conduits (e.g., tubes) which are attached to
the outer side of the filter drum (outer tubing). Such filter
cell insertion parts may also be used as a drainage device
in case of an inner tubing, via which (cell insertion parts)
the liquid is guided to the conduits.
[0008] The respective (e.g. each) longitudinal-edge re-
ceiving groove access opening and/or the respective
(e.g. each) transverse-edge receiving groove access
opening radially (with respect to the filter drum longitudi-
nal-axis) faces toward the outside and/or is radially open
towards the outside and/or is radially exposed towards
the outside and can thereby be accessed.
[0009] The filter drum circumferential-wall may be di-
vided in a plurality of filter cells, to which a respective
filter medium piece is respectively assigned. The filter
cells may be separated from each other in circumferential

direction of the filter drum, e.g., by means of the longitu-
dinal-edge receiving grooves and may be limited in lon-
gitudinal direction of the filter drum (that is, along the filter
drum longitudinal-axis) by transverse-edge receiving
grooves which will be discussed in further detail below.
Alternatively, such a transverse-edge receiving groove
may only be formed at a respective longitudinal end of
the filter drum, whereby, e.g., a/the respective filter me-
dium piece continuously extends from one longitudinal
end portion of the filter drum to the opposite other longi-
tudinal end portion of the filter drum.
[0010] A respective filter cell insertion part may be ar-
ranged between the respective filter medium piece and
the filter drum circumferential-wall, which (filter cell inser-
tion part) is a part of the pressure and/or vacuum filter
device and which, e.g., is assigned to the respectively
assigned filter cell and on and/or by which the corre-
sponding filter medium piece is radially supported and
which itself is supported on the outer side of the filter
drum circumferential-wall. The respective (e.g. each) fil-
ter cell insertion part may be used and/or provided in a
manner as an above-described intermediate piece. The
respective (e.g. each) filter cell insertion part is radially
(with respect to the filter drum longitudinal-axis) liquid
permeable. The filter cell insertion parts may be connect-
ed to each other, e.g., via separation ledges which extend
along the filter drum longitudinal-direction, and/or via ring
ledges which extend in circumferential direction of the
filter drum around (e.g., completely around) the filter
drum, wherein the respective longitudinal-edge receiving
groove may be formed in a respectively assigned sepa-
ration ledge and/or wherein the respective transverse-
edge receiving groove may be formed in a respective
ring ledge. E.g., the separation ledges and/or the ring
ledges are part of the filter drum and/or are fixedly con-
nected to the filter drum.
[0011] One or more of the longitudinal-edge holding
bodies or the respective longitudinal-edge holding body
may be formed by a rigid cylindrical rod or by a flexible
string or a flexible round cord or by a cylindrical helix-
structure with a helix-structure cross-section transverse
to the longitudinal-edge holding body longitudinal-direc-
tion, which, with respect to the longitudinal-edge holding
body longitudinal-axis, is/are angular flexible and is/are
rigid in radial direction of its helix-structure cross-section.
[0012] The (said) plurality of fixation devices may fur-
ther comprise a plurality of elongated transverse-edge
receiving grooves which each (e.g., respectively) define
a transverse-edge receiving groove longitudinal-axis and
(each) have an elongated transverse-edge receiving
groove access opening, which extends along the trans-
verse-edge receiving groove longitudinal-axis, and which
are formed on the filter drum circumferential-wall and ex-
tend with their (respective) transverse-edge receiving
groove longitudinal-axis in (a) circumferential direction
of the filter drum as well as are spaced from each other
in longitudinal direction of the filter drum and into which
the filter medium piece transverse-edges engage via the
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correspondingly assigned transverse-edge receiving
groove access opening, wherein the respective trans-
verse-edge receiving groove is provided, with respect to
the transverse-edge receiving groove longitudinal-axis,
at both sides with a respective elongated undercut which
(e.g., at least for the most part continuously) extends
along the transverse-edge receiving groove longitudinal-
axis and which is assigned to a respective filter medium
piece transverse-edge, wherein the respective filter me-
dium piece transverse-edge is at least for the most part
continuously provided with a filter medium transverse
edge reinforcement which is flat ribbon shaped and which
is arranged adjacently to a front face of the filter medium
piece transverse-edge and on the filter medium piece
transverse-edge and which is patched to the filter medi-
um piece transverse-edge (e.g., by means of suturing
and/or gluing (e.g. is fixed thereto by means of a suture
seam and/or a glue seam)), wherein the respective filter
medium piece transverse-edge together with its flat rib-
bon shaped filter medium transverse-edge reinforcement
is arranged in the respectively assigned undercut, and
wherein the plurality of fixation devices further compris-
es/comprise a plurality of elongated transverse-edge
holding bodies which respectively (e.g., each) define a
transverse-edge holding body longitudinal-axis and
which are received in a respectively assigned transverse-
edge receiving groove and extend with their transverse-
edge holding body longitudinal-axis parallel to the trans-
verse-edge receiving groove longitudinal-axis of the cor-
responding transverse-edge receiving groove and which
respectively (e.g. each) have a transverse-edge holding
body cross-sectional diameter which is larger than the
width of the transverse-edge receiving groove access
opening of the corresponding transverse-edge receiving
groove to thereby hold the respective filter medium piece
transverse-edge together with its flat ribbon shaped filter
medium transverse-edge reinforcement in the respec-
tively assigned undercut (e.g., at least in a form-fit man-
ner or in a form-and-force-fit manner).
[0013] The respective (e.g., each) filter medium longi-
tudinal-edge reinforcement and/or the respective filter
medium transverse-edge reinforcement is, e.g., formed
as a (respective) elongated reinforcement flat ribbon
which defines a reinforcement flat ribbon longitudinal-
axis and which extends with its reinforcement flat ribbon
longitudinal-axis (at least substantially continuously) par-
allel to and/or along the corresponding filter medium
piece longitudinal-edge and/or the corresponding filter
medium piece transverse-edge.
[0014] One or more of the transverse-edge holding
bodies or the respective transverse-edge holding body
may, e.g., be formed by a flexible string or a flexible round
cord or may, e.g., also be formed by a (e.g., cylindrical)
helix-structure which has a helix-structure cross-section
transverse to the transverse-edge holding body longitu-
dinal-direction and which (helix-structure) is angular flex-
ible with respect to the transverse-edge holding body lon-
gitudinal-axis and is rigid in radial direction of its helix-

structure cross-section.
[0015] The helix-structure of the respective trans-
verse-edge holding body and/or of the respective longi-
tudinal-edge holding body may, e.g., be made of a metal
material (e.g., a steel material) or of a plastic material,
such as, e.g., of a metal or plastic wire which is bend
and/or extends around the transverse-edge holding body
longitudinal-axis and/or around the longitudinal-edge
holding body longitudinal-axis, respectively, in a helical
manner (wherein it keeps a (substantially) equal (e.g.
same) helix-structure cross-sectional diameter). The ra-
dial rigidity of the respective helix-structure is, e.g., (de-
termined) such that the helix-structure cannot automati-
cally (via radial deformation) get out of the corresponding
longitudinal-edge receiving groove and/or out of the cor-
responding transverse-edge receiving groove via the re-
spective longitudinal-edge receiving groove access
opening and/or via the respective transverse-edge re-
ceiving groove access opening, respectively.
[0016] The respective elongated longitudinal-edge
holding body may, e.g., be axially (in direction of the filter
drum longitudinal-axis and/or along the corresponding
longitudinal-edge receiving groove longitudinal-axis) in-
serted (e.g., in a sliding manner) into the respectively
assigned longitudinal-edge receiving groove, for which,
e.g., a respectively assigned longitudinal-edge holding
body insertion opening is formed and/or is provided at a
front face of the filter drum. Also, the respective elongated
transverse-edge holding body may be, e.g., axially,
(along the corresponding transverse-edge receiving
groove longitudinal-axis) inserted (e.g., in a sliding man-
ner) into the respectively assigned transverse-edge re-
ceiving groove, for which, e.g., the transverse-edge re-
ceiving groove is enlarged in width at a determined loca-
tion to thereby form a transverse-edge holding body in-
sertion opening.
[0017] At least one or more of the filter medium longi-
tudinal-edge reinforcements or the respective filter me-
dium longitudinal-edge reinforcement and/or at least one
or more of the filter medium transverse-edge reinforce-
ments or the respective filter medium transverse-edge
reinforcement are/is, e.g., formed by the filter cloth ma-
terial of the corresponding filter medium piece and
formed as (a respective) hem (e.g., tuck) which is formed
by one-time or multiple-times inwardly folding of the filter
cloth material (of the corresponding filter medium piece)
along the (corresponding) filter medium piece longitudi-
nal-edge and/or along the (corresponding) filter medium
piece transverse-edge. Hence, in this arrangement, be-
fore patching (e.g., suturing and/or gluing) the hem to the
filter medium piece longitudinal edge and/or to the filter
medium piece transverse edge, the hem is connected to
the filter medium piece longitudinal-edge and/or to the
filter medium piece transverse edge, respectively, in a
non-patched manner (that is, in a seamless (e.g., suture-
less and glueless) manner), whereby, e.g., with excep-
tion of a sewing thread and/or a glue seam (or another
fixation means, such as, e.g., also a rivet), which is re-
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quired to suture/glue(/rivet) the folded hem onto the filter
medium piece longitudinal-edge and/or onto the filter me-
dium piece transverse-edge, respectively, additional re-
inforcement material can be omitted.
[0018] But it is also possible that at least one or more
filter medium longitudinal-edge reinforcements or the re-
spective filter medium longitudinal-edge reinforcement
and/or at least one or more of the filter medium trans-
verse-edge reinforcements or the respective filter medi-
um transverse-edge reinforcement is/are formed by a re-
inforcement material which is separate from the filter
cloth material, wherein optionally the reinforcement ma-
terial is made of a cloth material which corresponds to
(is same as) the filter cloth material and/or is made of a
PTFE material.
[0019] The respective filter medium longitudinal-edge
reinforcement is, e.g., arranged on a radial inner side,
with respect to the filter drum longitudinal-axis, of the
corresponding filter medium piece, and/or the respective
filter medium transverse-edge reinforcement is, e.g., ar-
ranged on a radial inner side, with respect to the filter
drum longitudinal-axis, of the corresponding filter medi-
um piece. Thereby, e.g., the filter medium longitudinal-
edge reinforcement and/or the filter medium transverse-
edge reinforcement may be more easily get into the cor-
responding undercut, whereby the corresponding filter
medium piece can be and/or is more reliably fixed to the
filter drum.
[0020] In this application, the term "for the most part"
means, e.g., at least more than 50% or at least 70% or
at least 80% or at least 90% or at least 95%, and the term
"substantially" means, e.g., at least 90% or at least 95%
or 100% minus regular tolerances.
[0021] In the following, the invention will be explained
by means of exemplary embodiments with reference to
the drawings. In the drawings:

Figure 1 schematically shows a pressure and/or vac-
uum filter device according to an embodiment of the
invention in a longitudinal section,

Figure 2 schematically shows a perspective view of
a filter drum of the pressure and/or vacuum filter de-
vice according to an embodiment of the invention in
a partially cut-off manner,

Figures 3 and 4 respectively show a cross-section
of a filter cell of the filter drum of the pressure and/or
vacuum filter device according to embodiments of
the invention transverse to the filter drum longitudi-
nal-axis,

Figure 5 schematically shows a perspective view of
a separation ledge of the pressure and/or vacuum
filter device according to an embodiment of the in-
vention, having a longitudinal-edge receiving groove
and with a longitudinal-edge holding body received
therein,

Figure 6 shows a cross-section of the separation
ledge of

Figure 5 transverse to the longitudinal-edge receiv-
ing groove longitudinal-axis, with, in addition, filter
medium piece longitudinal-edges inserted in the lon-
gitudinal-edge receiving groove according to an em-
bodiment of the invention.

Figures 7a-7d show cross-sections of longitudinal-
edge reinforcements which are ribbon shaped ac-
cording to diverse embodiments of the invention, and

Figures 8 and 9 show a longitudinal-edge holding
body and a transverse edge holding body, respec-
tively, of a fixation device of the pressure and/or vac-
uum device according to an embodiment of the in-
vention.

[0022] In the figures the same reference signs will be
used for the same parts.
[0023] With reference to figures 1-9, a pressure and/or
vacuum filter device 1 according to an embodiment of
the invention comprises: a filter drum 3, which defines a
filter drum longitudinal-axis 5 (defining a filter drum lon-
gitudinal-direction) and which comprises a filter drum cir-
cumferential-wall 7 which extends around the filter drum
longitudinal-axis 5, a filter medium 9, which is arranged
on an outer side 11 of the filter drum circumferential-wall
7, and a plurality of fixation devices 13 (see, e.g., Fig. 3),
by means of which the filter medium 9 is fixedly attached
to the filter drum circumferential-wall 7, wherein the filter
medium 9 comprises a plurality of filter medium pieces
9 which are separate from each other and which respec-
tively (e.g. each) are made (e.g., at least for the most
part seamless) of a filter cloth material und which respec-
tively (e.g., each) have filter medium piece longitudinal-
edges 15, which are arranged opposite (in direction
transverse to the filter drum longitudinal-axis 5) to each
other and which are at least for the most part a non-
patched and/or seamless part of the (corresponding) filter
cloth material and/or of the (corresponding) filter medium
piece 9, as well as filter medium piece transverse-edges
17 which are arranged opposite (in filter drum longitudi-
nal-direction) to each other and which at least for the
most part are a non-patched and/or seamless component
of the (corresponding) filter cloth material and/or filter me-
dium-piece 9, and which (filter medium pieces 9) extend
with their filter medium piece longitudinal-edges 15 par-
allel to the filter drum longitudinal axis 5 as well as in a
manner to be adjacent to each other, thereby forming an
at least for the most part complete (e.g., closed) filter
medium surface 19, wherein the plurality of fixation de-
vices 13 comprises/comprise a plurality (which, e.g., cor-
responds to the plurality of fixation devices 13) of elon-
gated longitudinal-edge receiving grooves 21 (see also
Figures 5 and 6) which respectively (e.g., each) define a
longitudinal-edge receiving groove longitudinal-axis 23
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and have an elongated longitudinal-edge receiving
groove access opening 25, which extends along the lon-
gitudinal-edge receiving groove longitudinal-axis 23, and
which are formed on the filter drum circumferential-wall
7 and which extend with their longitudinal-edge receiving
groove longitudinal-axis 23 parallel to the filter drum lon-
gitudinal-axis 5 as well as are spaced from each other in
circumferential direction 27 of the filter drum 3 and into
which respectively two (respective) filter medium piece
longitudinal edges 15, which are adjacent to each other,
engage via the corresponding longitudinal-edge receiv-
ing groove access opening 25, wherein the respective
longitudinal-edge receiving groove 21 is formed, with re-
spect to the longitudinal-edge receiving groove longitu-
dinal-axis 23, on both sides with a respective elongate
undercut 29a, 29b which extends along the longitudinal-
edge receiving groove longitudinal-axis 23 und which is
assigned to a respective filter medium piece longitudinal-
edge 15, wherein the respective filter medium piece lon-
gitudinal-edge 15 is provided, at least for the most part
in a continuous manner, with a filter medium longitudinal-
edge reinforcement 31 which is flat ribbon shaped and
which is arranged adjacently to a front face 33 of the filter
medium piece longitudinal-edge 15 and on the filter me-
dium piece longitudinal-edge 15 and which is patched to
the filter medium piece longitudinal-edge 15, in this case,
e.g., is fixed to the filter medium piece longitudinal-edge
15 by means of suturing (and/or by means of a suture
seam (or a plurality of seams) 35) (cf., e.g., Figs. 7a-7d),
wherein the respective filter medium piece longitudinal-
edge 15 together with its flat ribbon shaped filter medium
longitudinal-edge reinforcement 31 is arranged in the re-
spectively assigned undercut 29a, 29b, and wherein the
plurality of fixation devices 13 further comprises/com-
prise a plurality of elongated longitudinal-edge holding
bodies 37 which respectively define a longitudinal-edge
holding body longitudinal-axis 39 and which are received
in a respectively assigned longitudinal-edge receiving
groove 21 (of the longitudinal-edge receiving grooves 21)
and which extend with their longitudinal-edge holding
body longitudinal-axis 39 parallel to the longitudinal-edge
receiving groove longitudinal-axis 23 of the correspond-
ing longitudinal-edge receiving groove 21 and which re-
spectively (e.g., each) have a longitudinal-edge holding
body cross-sectional diameter d which is larger than a
width of the longitudinal-edge receiving groove access
opening 25 of the corresponding longitudinal-edge re-
ceiving groove 21 to thereby hold the respective filter
medium piece longitudinal edge 15 together with its flat
ribbon shaped filter medium longitudinal-edge reinforce-
ment 31 in the respectively assigned undercut 29a, 29b.
[0024] The (said) plurality of fixation devices 13, e.g.,
further comprises a plurality of elongated transverse-
edge receiving grooves 41 (see the references, put in
parentheses, in Fig. 5) (wherein, e.g., the plurality of lon-
gitudinal-edge receiving grooves 21 plus the plurality of
transverse-edge receiving grooves 41 corresponds to
(the number of) the plurality of fixation devices 13), which

respectively (e.g., each) define a transverse-edge receiv-
ing groove longitudinal-axis 43 and have an elongated
transverse-edge receiving groove access opening 45,
which extends along the transverse-edge receiving
groove longitudinal-axis 43, and which are formed on the
filter drum circumferential wall 7 and extend with their
transverse-edge receiving groove longitudinal-axis 41 in
(a) circumferential direction 27 of the filter drum 3 as well
are spaced from each other in longitudinal direction (in
direction of the filter drum longitudinal-axis 5) of the filter
drum 3 and into which the filter medium piece transverse-
edges 17 engage via the corresponding transverse-edge
receiving groove access opening 45.
[0025] The respective transverse-edge receiving
groove 45 may be formed correspondingly to the (respec-
tive) longitudinal-edge receiving groove (so that in this
regard, it is referred to Figs. 5-7d, in which the features
of the transverse-edge receiving groove 45 are identified
by references signs which are put in parentheses) and
may therefore be formed, with respect to the transverse-
edge receiving groove longitudinal axis 45, on both sides
with a respective elongated undercut 47a, 47n which ex-
tends along the transverse-edge receiving groove longi-
tudinal-axis 43 and which is assigned to a respective filter
medium piece transverse-edge 17, wherein the respec-
tive filter medium piece transverse-edge 17 is, at least
for the most part continuously, provided with a filter me-
dium transverse-edge reinforcement 49 which is flat rib-
bon shaped and which is arranged adjacently to a front
face 51 of the filter medium piece transverse-edge 17
and on the filter medium piece transverse edge 17 and
is patched to the filter medium piece transverse edge 17,
in this case, e.g., is fixed to the filter medium piece trans-
verse-edge 17 by means of suturing, wherein the respec-
tive filter medium piece transverse-edge 17 together with
its flat ribbon shaped filter medium transverse-edge re-
inforcement 49 is arranged in the respectively assigned
undercut 47a, 47b, and wherein the plurality of fixation
devices 13 further comprise/comprises a plurality of elon-
gated transverse-edge holding bodies 53 (see reference
signs, put in parentheses, in Figs. 3, 5 and 6), which
respectively (e.g., each) define a transverse-edge hold-
ing body longitudinal axis 55 and which are received in
a respectively assigned transverse-edge receiving
groove 41 and extend with their transverse-edge holding
body longitudinal-axis 55 parallel to the transverse-edge
receiving groove longitudinal-axis 43 of the correspond-
ing transverse-edge receiving groove 41 and which re-
spectively (e.g., each) have a transverse-edge receiving
body cross-sectional diameter d which is larger than a
width b of the transverse-edge receiving groove access
opening 45 of the corresponding transverse-edge receiv-
ing groove 41 to thereby hold the respective filter medium
piece transverse-edge 17 together with its flat ribbon
shaped filter medium transverse-edge reinforcement 49
in the respectively assigned undercut 47a, 47b.
[0026] Figs. 8 and 9 show a holding body which can
be used as longitudinal-edge holding body 37 or (as well
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as) as transverse-edge holding body 53 und which is
formed by a helix-structure 61 of, e.g., a wire, which (helix
structure 61) has a helix-structure cross-section trans-
verse to the longitudinal-edge/transverse-edge holding
body longitudinal-axis 37, 43 and which helix-structure
61 is angular flexible with respect to the longitudinal-
edge/transverse-edge holding body longitudinal-axis 39,
43 and is rigid in radial direction of its helix-structure
cross-section.
[0027] Thus, the helix-structure 61 can be longitudinal-
ly inserted into the transverse-edge receiving groove 45,
which extends in circumferential direction of the filter
drum 3, and can, because of its angular flexibility, easily
follow the curvature of the transverse-edge receiving
groove 45 (cf. Fig. 9), wherein, however, because of its
rigid cross-section and/or because of the radial rigidity
of the individual turns, e.g. individual coils or loops, of
the helix structure 61, the helix structure 61 and/or, e.g.,
the longitudinal-edge holding body 37 or the transverse-
edge holding body 53 formed by the helix structure 61,
cannot get out of the corresponding longitudinal-edge
receiving groove 21 or of the transverse-edge receiving
groove 41, respectively, via the longitudinal-edge receiv-
ing groove access opening 25 or the transverse-edge
access opening 45, respectively.
[0028] Figures 7a to 7d respectively show, in a cross-
section, filter medium longitudinal-edge reinforcements
33 and/or filter medium transverse-edge reinforcements
41 according to diverse embodiments of the invention.
[0029] In the embodiments of Figs. 7a and 7, there are
one or more of the filter medium longitudinal-edge rein-
forcements 31 or is the respective filter medium longitu-
dinal-edge reinforcement 31 and/or are one or more of
the filter medium transverse-edge reinforcements 49 or
is the respective filter medium transverse-edge reinforce-
ment 49 formed by the filter cloth material of the corre-
sponding filter medium piece 9a and formed as a hem
(e.g. tuck) which is formed by one-time (Fig. 7a) or by
multiple-times (Fig. 7b) inwardly folding of the filter cloth
material along the corresponding filter medium piece lon-
gitudinal-edge 16 or along the corresponding filter medi-
um piece transverse-edge 17, respectively.
[0030] In the embodiments of Fig. 7c and 7d, there are
one or more of the filter medium longitudinal reinforce-
ments 31 or is the respective filter medium longitudinal-
edge reinforcement 31 and/or are one or more of the filter
medium transverse-edge reinforcements 49 or is the re-
spective filter medium transverse-edge reinforcement 49
formed by a reinforcement material which is separate
from the filter cloth material, wherein, optionally, the re-
inforcement material is made of a cloth material, which
corresponds to the filter cloth material, or is made of a
PTFE-material, and wherein the reinforcement material
is, e.g., one-time (Fig. 7c) or multiple-times folded along
the filter medium piece longitudinal-edge 16 and/or along
the corresponding filter piece medium piece transverse-
edge 17, wherein, e.g., regarding one-time folding and/or
reverting, the folding legs face away from the front face

33(51) of the corresponding filter medium piece longitu-
dinal-edge 15 or the corresponding filer medium piece
transverse-edge 17, respectively, in an inward direction
(see Fig. 7c).
[0031] According to Fig. 7d, the filter medium longitu-
dinal-edge reinforcement 31 and/or the filter medium
transverse-edge reinforcement 49 is/are, e.g., formed as
a non-folded reinforcement ribbon.
[0032] In all embodiments (e.g., according to Figs. 7a-
7d), the respective ribbon-shaped filter medium longitu-
dinal-edge reinforcement 31 and/or the respective filter
medium transverse-edge reinforcement 49 is elongated
and extends with its longitudinal-axis along the respec-
tively assigned filter medium longitudinal edge receiving
groove 21 and/or filter medium transverse-edge receiv-
ing groove 41, respectively.
[0033] As can be seen from Fig. 6, the respective filter
medium longitudinal-edge reinforcement 31 and/or the
respective filter medium transverse-edge reinforcement
49 is arranged, with respect to the filter drum longitudinal-
axis 5, on a radial inner side 71 of the corresponding filter
medium piece 9a.
[0034] The longitudinal-edge receiving grooves 21 are,
e.g., formed in respectively assigned separation ledges
73 which are formed and/or are arranged on the outer
side 11 of the filter drum 3 (and on the filter drum 3) and
which extend along and/or parallel to the filter drum lon-
gitudinal-axis 5.
[0035] The transverse-edge receiving grooves 41 are,
e.g., formed in respectively assigned ring ledges 75
which extend around the outer circumference of the filter
drum 3 in an encircling manner and which, e.g., are ar-
ranged at a respective axial end portion of the filter drum
3 (see, e.g., Figs. 1 and 2). The cross-section of the re-
spective ring ledge 75 may, e.g., be formed in the same
shape as the cross-cross section of the separation ledge
73 or may be formed similar thereto (cf., e.g., separation
ledge cross-sections of Figs. 3-6).
[0036] In the embodiment of Fig. 2, an additional ring
ledge 77 is provided on the filter drum 3, in which, how-
ever, no transverse-edge receiving groove is formed, but
which is, without interruption and/or continuously, super-
posed (along the filter drum longitudinal-axis 5) by a re-
spective filter medium piece 9a.
[0037] The separation ledges 73 are spaced, e.g. by
regular distances, from each other in circumferential di-
rection 27 of the filter drum 3, and the ring ledges 75 are
spaced from each other in filter drum longitudinal-direc-
tion (along the filter drum longitudinal-axis 5).
[0038] The separation ledges 73 and the ring ledges
75, e.g., delimit respective filter cells 79 which, e.g., re-
spectively (e.g. each) comprise a respectively assigned
filter cell insertion part 81 which is arranged between the
outer side 11 of the filter drum 3 and the respectively
assigned filter medium piece 9a and which forms a drain-
age space for the liquid separated from the suspension
in connection with the filtering process, and a funnel-
shaped collecting portion 83, to which a conduit (e.g. a

11 12 



EP 3 263 204 A1

8

5

10

15

20

25

30

35

40

45

50

55

tube) 85 is connected for discharging the separated liquid
out of the filter cell 79 as well as out of the filter drum 3.
[0039] In the embodiment of Fig. 1, the conduits 85 are
guided within the interior of the filter drum 3 to the front
end of the filter drum 3 to a control head 87 which is
arranged on said front end of the filter drum 3, via which
(control head 87) the conduits 85 are connected to sche-
matically shown discharge lines 89. The filter drum 3 is
further connected to a central drive shaft 91 of the pres-
sure and/or vacuum filter device 1, which (drive shaft 91)
is itself connected to a drive motor M for rotationally driv-
ing the filter drum 3 about its filter drum longitudinal-axis
5.

List of Reference Signs

[0040]

1 pressure and/or vacuum filter device
3 filer drum
5 filter drum longitudinal-axis
7 filter drum circumferential-wall
9 filter medium
9a filter medium piece
11 outer side of filter drum
13 fixation device
15 filter medium piece longitudinal-edge
17 filter medium piece transverse-edge
19 filter medium surface
21 longitudinal-edge receiving groove
23 longitudinal-edge receiving groove longitu-

dinal-axis
25 longitudinal-edge receiving groove access

opening
27 circumferential direction of the filter drum
29a, 29b undercut of the longitudinal-edge receiving

groove
31 filter medium longitudinal-edge reinforce-

ment
33 front face of the filter medium piece longitu-

dinal-edge
35 seam
37 longitudinal-edge holding body
39 longitudinal-edge holding body longitudinal-

axis
41 transverse-edge receiving groove
43 transverse-edge receiving groove longitudi-

nal-axis
45 transverse-edge receiving groove access

opening
47a/47b undercut of the transverse-edge receiving

groove
49 filter medium transverse-edge reinforce-

ment
51 front face of the filter medium piece trans-

verse-edge
53 transverse-edge holding body
55 transverse-edge holding body longitudinal-

axis
61 helix-structure
71 radially inner side of the filter medium piece
73 separation ledge
75 ring ledge
77 additional ring ledge
79 filter cell
81 filter cell insertion part
83 collecting portion
85 conduit
87 control head
89 discharge line
91 drive shaft

Claims

1. Pressure and/or vacuum filter device (1), comprising

- a filter drum (3) which defines a filter drum lon-
gitudinal-axis (5) and which comprises a filter
drum circumferential-wall (7) which extends
around the filter drum longitudinal-axis (5),
- a filter medium (9) which is arranged on an
outer side (11) of the filter drum circumferential-
wall (7), and
- a plurality of the fixation devices (13), by means
of which the filter medium (9) is fixedly attached
to the filter drum circumferential-wall (7), where-
in
- the filter medium (9) comprises a plurality of
filter medium pieces (9a) which are separate
from each other and which each are made of a
filter cloth material und which each have filter
medium piece longitudinal-edges (15), which
are arranged opposite to each other and which
are at least for the most part a non-patched part
of the filter cloth material, as well as filter medium
piece transverse-edges (17), which are ar-
ranged opposite to each other, and which extend
with their filter medium piece longitudinal-edges
(15) parallel to the filter drum longitudinal-axis
(5) as well as adjacently to each other to thereby
form an at least for the most part complete filter
medium surface (19), wherein
- the plurality of fixation devices (13) comprises
a plurality of elongated longitudinal-edge receiv-
ing grooves (21) which each define a longitudi-
nal-edge receiving groove longitudinal-axis (23)
and each have an elongated longitudinal-edge
receiving groove access opening (25), which ex-
tends along the longitudinal-edge receiving
groove longitudinal-axis (23), and which are
formed on the filter drum circumferential-wall (7)
and extend with their longitudinal-edge receiv-
ing groove longitudinal-axis (23) parallel to the
filter drum longitudinal-axis (5) as well as are
spaced from each other in circumferential direc-
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tion (27) of the filter drum (3) and into which two
filter medium piece longitudinal-edges (15),
which are adjacent to each other, respectively
engage via the corresponding longitudinal-edge
receiving groove access opening (25), wherein
- the respective longitudinal-edge receiving
groove (21) is formed, with respect to the longi-
tudinal-edge receiving groove longitudinal-axis
(23), on both sides with a respective elongated
undercut (29a, 29b), which extends along the
longitudinal-edge receiving groove longitudinal-
axis (23) and which is assigned to a respective
filter medium piece longitudinal-edge (15),
wherein
- the respective filter medium piece longitudinal-
edge (15) is at least for the most part continu-
ously provided with a filter medium longitudinal-
edge reinforcement (31) which is flat ribbon
shaped and which is arranged adjacently to a
front face (33) of the filter medium piece longi-
tudinal-edge (15) and on the filter medium piece
longitudinal-edge (15) and which is patched to
the filter medium piece longitudinal-edge (15),
- wherein the respective filter medium piece lon-
gitudinal-edge (15) together with its flat ribbon
shaped filter medium longitudinal-edge rein-
forcement (31) is arranged within the respec-
tively assigned undercut (29a, 29b), and where-
in
- the plurality of fixation devices (13) further com-
prises a plurality of elongated longitudinal-edge
holding bodies (37), which each define a longi-
tudinal-edge holding body longitudinal-axis (39)
and which are received in a respectively as-
signed longitudinal-edge receiving groove (21)
and which extend with their longitudinal-edge
holding body longitudinal-axis (39) parallel to the
longitudinal-edge receiving groove longitudinal-
axis (23) of the corresponding longitudinal-edge
receiving groove (21) and which each have a
longitudinal-edge holding body cross-sectional
diameter (d) which is larger than a width (b) of
the longitudinal-edge receiving groove access
opening (25) of the corresponding longitudinal-
edge receiving groove (21) to thereby hold the
respective filter medium piece longitudinal-edge
(15) together with its flat ribbon shaped filter me-
dium piece longitudinal-edge reinforcement (31)
within the respectively assigned undercut (29a,
29b).

2. Pressure and/or vacuum filter device (1) according
to claim 1, wherein one or the respective longitudinal-
edge holding body (37) is formed by a rigid cylindrical
rod or by a flexible string or a flexible round cord or
by a cylindrical helix-structure (61) which has a helix-
structure cross-section transverse to the longitudi-
nal-edge holding body longitudinal-axis (39) and

which, with respect to the longitudinal-edge holding
body longitudinal-axis (39), is angular flexible and is
rigid in radial direction of its helix-structure cross-
section.

3. Pressure and/or vacuum filter device (1) according
to one of claims 1 to 2, wherein the plurality of fixation
devices (13) further comprises a plurality of elongat-
ed transverse-edge receiving grooves (41) which
each define a transverse-edge receiving groove lon-
gitudinal-axis (43) and each have an elongated
transverse-edge receiving groove access opening
(45), which extends along the transverse-edge re-
ceiving groove longitudinal-axis (43), and which are
formed on the filter drum circumferential-wall (7) and
extend with their respective transverse-edge receiv-
ing groove longitudinal-axis (43) in a circumferential
direction (27) of the filter drum (3) as well as are
spaced from each other in longitudinal direction of
the filter drum (3) and into which the filter medium
piece transverse-edges (17) engage via the corre-
sponding transverse-edge receiving groove access
opening (45), wherein

- the respective transverse-edge receiving
groove (41) is provided, with respect to the trans-
verse-edge receiving groove longitudinal-axis
(43), at both sides with a respective elongated
undercut (47a, 47b) which extends along the
transverse-edge receiving groove longitudinal-
axis (43) and which is assigned to a respective
filter medium piece transverse edge (17),
wherein
- the respective filter medium piece transverse
edge (17) is at least for the most part continu-
ously provided with a filter medium transverse-
edge reinforcement (49) which is flat ribbon
shaped and which is arranged adjacent to a front
face (51) of the filter medium piece transverse-
edge (17) on the filter medium piece transverse-
edge and which is patched to the filter medium
piece transverse-edge (17), wherein
- the respective filter medium piece transverse-
edge (17) together with its flat ribbon shaped
filter medium transverse-edge reinforcement
(49) is arranged in the respectively assigned un-
dercut (47a, 47b), and wherein
- the plurality of fixation devices (13) further com-
prises a plurality of elongated transverse-edge
holding bodies (53) which respectively define a
transverse-edge holding body longitudinal-axis
(55) and which are received in a respectively
assigned transverse-edge receiving groove (41)
and extend with their transverse-edge holding
body longitudinal-axis (55) parallel to the trans-
verse-edge receiving groove longitudinal-axis
(43) of the corresponding transverse-edge re-
ceiving groove (41) and which respectively have
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a transverse-edge holding body cross-sectional
diameter (d) which is larger than a width (b) of
the transverse-edge receiving groove access
opening (45) of the corresponding transverse-
edge receiving groove (41) to thereby hold the
respective filter medium piece transverse-edge
(17) together with its flat ribbon shaped filter me-
dium transverse-edge reinforcement (49) in the
respectively assigned undercut (47a, 47b).

4. Pressure and/or vacuum filter device (1) according
to claim 3, wherein one or the respective transverse-
edge holding body (53) is formed by a flexible string
or a flexible round cord or by a helix-structure (61)
which has a helix-structure cross-section transverse
to the transverse-edge holding body longitudinal-ax-
is (43) and which is angular flexible with respect to
the transverse-edge holding body longitudinal-axis
(43) and is rigid in radial direction of its helix-structure
cross-section.

5. Pressure and/or vacuum filter device (1) according
to one of claims 1 to 4, wherein at least one or the
respective filter medium longitudinal-edge reinforce-
ment (31) and/or wherein at least one or the respec-
tive filter medium transverse-edge reinforcement
(49) is formed by the filter cloth material of the cor-
responding filter medium piece (9a) and is formed
as a hem which is formed by one-time or multiple-
times inwardly folding of the filter cloth material along
the corresponding filter medium piece longitudinal-
edge (15) and/or along the corresponding filter me-
dium piece transverse-edge (17), respectively.

6. Pressure and/or vacuum filter device (1) according
to one of claims 1 to 5, wherein at least one or the
respective filter medium longitudinal-edge reinforce-
ment (31) and/or wherein at least one or the respec-
tive filter medium transverse-edge reinforcement
(49) is formed by a reinforcement material which is
separate from the filter cloth material, wherein op-
tionally the reinforcement material is made of a cloth
material which corresponds to the filter cloth material
and/or is made of a PTFE material.

7. Pressure and/or vacuum filter device (1) according
to one of claims 1 to 6, wherein the respective filter
medium longitudinal-edge reinforcement (31) is ar-
ranged, with respect to the filter drum longitudinal-
axis (5), on a radial inner side of the corresponding
filter medium piece (9a),

8. Pressure and/or vacuum filter device (1) according
to one of claims 1 to 7 in combination with claim 3,
wherein the respective filter medium transverse-
edge reinforcement (49) is arranged, with respect to
the filter drum longitudinal-axis (5), on a radial inner
side of the corresponding filter medium piece (9a).
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