
5 FILTER ELEMENT The invention relates to a filter element of sintered-
together plastics particles having substantially the 10    shape of a
narrow, hollow box with two large, zigzag or corrugated first side walls,
two narrow second side walls interconnecting the first side walls, a closed
bottom side and an opposite open side, with the peaks and valleys of the
first side walls extending in the 15    direction from the bottom side to
the open side and the filter element, at the open side, having a head for
attachment which is elongate and constitutes at least one flow passage. 20
DE 42 11 529 Al discloses such a filter element, with the head thereof also
consisting of sintered-together plastics particles. Such filter elements,
which are also referred to as filter pockets or lamella-type filter
elements, are suitable in general for separating par- 25    ticles from
liquid or gaseous media to be filtered. Par- ticularly preferred fields of
use are the separation of solid particles from gaseous media, such a flue
gas or air, and the separation of solid particles from liquids or liquid
droplets, such as water or oil. 30 Filter elements are usually employed in
filtering appa- ratus, and the medium to be filtered can flow from the
unfiltered gas side of the filtering apparatus through the side walls of
the filter elements into the hollow 35    interior  thereof,  and  from
there  through  the  flow    -2- passage of the head to the clean gas side
of the fil- tering apparatus. The unfiltered gas side and the clean gas
side of the filtering apparatus are separated by a 



partition disposed substantially transversely or hori- 5    zontally in the
filter apparatus,  such that the clean gas side is located above the
unfiltered gas side. The filter elements are mounted such that the head is
"sus- pended" on the partition. Usually, there are provided several filter
elements one after another such that the 10    large,  first side walls
thereof are disposed substan- tially parallel to each other with their
major plane of extension and with a certain spacing from each other. The
heads of the filter elements are provided with a 15    mounting and
reinforcing sheet metal member in order to give them sufficient strength
which permits mounting at the heads at all. Furthermore, in the region of
the bottom side of the filter elements, there is provided a support in the
filtering apparatus, which additionally 20    supports  the  filter
elements  by way of a foot  rail attached to the bottom side thereof. In
practical appli- cation, the foot rail is a solid reinforcing rail having
in its lower end a downwardly open U-section and being adhered at its upper
end into the bottom side of the 25    filter element. The mounting and
reinforcing sheet metal member at the head of the filter element and the
additional support of the filter element in downward direction in the fil-
30    tering apparatus are necessary for the filter element to withstand
the loads during operation. Especially in the region of the head, high
loads occur at the filter ele- ment which are due to the weight of the
filter element proper and caused during operation. The filter elements, 35
in specific time intervals or after a preset differen- tial pressure
through the filter element has been    -3- reached, are cleaned off by a
pressurized air blast 



opposite to the normal filter flow, with the result that particles
deposited on the unfiltered gas side of the filter are released from the
filter surface and fall 5    down in the filtering apparatus, from where
they can be removed. Such cleaning causes oscillations or additional loads
caused by the cleaning blast acting on the filter element. 10    With
filter elements of sintered-together plastics par- ticles, the impression
so far has been such that an in- tegral manufacture of the head with the
remainder of the filter element would lead to the most optimum results,
both for reasons of strength and with regard to parti- 15    cularly
efficient manufacture.  However,  there was the disadvantage left that
relatively complex shapes are necessary for manufacture, that additional
reinforcing parts are necessary on the filter element and that, in
particular with longer filter elements, an additional 20    support at the
foot of the filter elements is necessary in the filtering apparatus. The
object of the invention therefore consists in making available a filter
element that can be manufactured more 25    easily  and  does  not  require
additional  reinforcing members to be attached, while it nevertheless is of
suf- ficient strength. According to the invention, this is achieved in case
of 30    the known filter element in that the filter element com- prises
two unified halves each containing one of the first side walls, that a foot
of synthetic resin is cast on the bottom side, and in that the head
consists of synthetic resin and is cast on the first and second side 35
walls such that it surrounds with a first part of its height the first and
second side walls on the outside    -4- 



and projects with a second part of its height beyond the first and second
side walls so as to cover the same at the ends thereof, and in that the
head forms in the second part of its height, in the at least one flow 5
passage,  an, in terms of flow, advantageous transition from the zigzag or
corrugated space confined between the two first side walls, to a
substantially rectangular cross-section of flow. 10    The  advantage  of
simple  manufacture  of  the  filter element according to the invention
becomes apparent here on the one hand by uniting two halves of sintered-to-
gether plastics particles, each containing one of the first side walls, to
form the filtering portion proper 15    of the filter element, with the
result that filter ele- ments of quite different dimensions can be
manufactured using one single sintering mould only. The halves just have to
be cut to the particular dimensions from a, roughly speaking, plate-shaped
configuration of sin- 20    tered-together plastics particles.
Surprisingly,  it has turned out that very stable filter elements can be
pro- duced from the unstable halves by unifying the same. The direct
casting-on of a head and a foot of synthetic resin to the two united halves
brings about additional 25    savings since the synthetic resin material is
of suf- ficient strength also without additional reinforcing elements. It
is known that synthetic resin is of higher strength 30    than  the  porous
sintered-together  plastics  material. However, what is decisive for good
strength of the entire filter element, in the light of the separate
manufacture of the head from the remainder of the filter element, is the
transition from the side walls to the 35    head. According to the
invention, the side walls in the upper portion thereof are enclosed from
the synthetic   



-5- resin of the head both from the outside and from their end side. This
provides an especially large connecting area between the two materials.
Synthetic resin material that has preferably entered the porous material at
the 5    connecting areas provides a gradual transition between synthetic
resin and sintering material, so that the high strength requirements are
fulfilled in particularly good manner. Moreover, the advantageous
transition in terms of flow, which is constituted by the zigzag or corru-
10    gated space confined between the two first side walls, to the
substantially rectangular cross-section of flow in the head, is in the
position of transferring the forces from the side walls to the head in all
portions of the first side walls in optimum manner, which has a 15
further positive effect on the strength. It has turned out that a support
in the foot region of filter elements according to the invention is not
abso- lutely necessary even in case these are relatively long. 20
Furthermore,  it has surprisingly turned out that the filter elements are
so stable that they may even be in- stalled in filtering apparatus whose
partition, dif- ferently from conventional filtering apparatus, is dis-
posed in the housing on edge instead of transversely. 25    The filter
elements then are in a mounting position in which, compared to the
suspended position, they are rotated by 90[err] with viewing direction to
one of the large first side walls. In this mounting position, too, the
filter elements are mounted at the head, with the 30    filter element
projecting freely into the unfiltered gas region of the filtering
apparatus. It is apparent that particularly high forces act here on the
filter element, since in addition to the conventional tensile forces, there
are also moment loads occurring. 35 



-6- Casting on of the head provides relatively high design freedom for the
head and permits manufacture of the head without any post-machining. Only
in this manner is it possible, e.g. already when casting the head, to
produce 5    a smooth sealing area requiring no post-machining, and it is
possible to cast on or in mounting means such as openings etc. for
attachment to the partition and/or a groove for a gasket during manufacture
of the head. It is also possible to provide between the substantially 10
parallel long side walls of the head transverse rein- forcing walls
following the first large side walls. In contrast thereto, the known filter
elements required post-machining of the head before attaching the mounting
and reinforcing sheet metal member. 15 Preferably, wall portions of the
first side walls are connected to each other between the second, narrow
side walls. Preferably, a connection will be made there where peaks or
waves of both first side walls are closer to 20    each other. A connection
can be made at some or all peaks or waves. The connection can be
established by way of connecting webs projecting from the first side walls.
Preferably, but not cogently, a connection between head and foot of the
filter element is continuous. This con- 25    nection between the large
side walls in the manner of a mutual support increases the stability of the
filter element considerably. This reduces specifically also the sensitivity
of the large side walls to oscillate during cleaning. In particular for
mounting in filtering appa- 30    ratus having a partition standing on
edge, i.e. for "la- teral" mounting, it has turned out especially advan-
tageous when the connections between the first side 



walls are provided substantially at regular intervals and are spaced from
each other by a distance between 35    approx.  0.9 to 1.4 times the
thickness of the filter element (as measured at the head between the
outside of    - 7 - the first side walls) . The moment load arising in case
of lateral mounting of the filter element can thus be distributed in
particularly advantageous manner to indi- vidual, smaller filter portions
of rectangular cross- 5    section. It is also particularly preferred then
to pro- vide transverse reinforcing walls of the head at least for part of
the connections between the first side walls. Tensile and pressure forces
thus can be intro- duced into the filter head also in the region of a con-
10    nection. A filter element which, in cross-section between head and
foot, has in essence the shape of an elongate rectangle with a longitudinal
axis has turned out parti- 15    cularly preferred for lateral mounting,
in which the zigzag first side walls have first and second wall sections,
with the first wall sections extending sub- stantially at right angles to
the longitudinal direction and the  second walls  sections  extending  at
an acute 20    angle with respect to the first wall sections. In parti-
cular, the second wall sections extending at an acute angle to the first
wall sections may extend from the inner end portions of a first wall
section to the outer end portions of the next wall section. It is also 25
possible to provide between the first and second wall sections further,
additional wall sections, for example such wall sections extending
substantially at right angles to the first wall sections, i.e. parallel to
the longitudinal direction. For reasons of stability, it may 



30    be preferred to arrange the first wall sections in sub- stantially
evenly spaced manner from each other. Mounting of such a filter element can
also take place in suspended manner. However, this configuration, which in
cross-section has in essence the shape of a fir tree, 35    specifically
for lateral mounting provides particularly high strength due to the
relatively acute angles between    -8- the first and second wall sections
and by the first wall sections extending substantially at right angels to
the longitudinal axis. It is pointed out that this type of design of the
filter elements and related developments 5     as such, without the
features or just with part of the features of claim 1, is deemed inventive.
It has turned out that in case of the fir tree struc- ture, angles between
the first and second wall sections 10    between approx. 20[err] and
50[err], preferably between approx. 25[err] and 40[err], are particularly
advantageous. The invention will be elucidated in more detail herein- after
by way of an embodiment shown in the drawings 15    wherein: Fig. 1 shows a
filter element according to the in- vention, arranged on a partition
disposed on edge; 20 Fig. 2  shows a section through the filter element at
the position marked II-II in Fig. 1; and Fig. 3  shows a section through
the filter element at 25             the position marked III-III in Fig. 1.
Fig. 1 illustrates a filter element 1 having a foot 3 and a head 5, as seen
in viewing direction on one of two large first side walls 7 extending in
zigzag or corru- 30    gated fashion. Narrow,  second side walls 33
laterally 



join the first side walls 7 to each other so as to form a box-like
structure. Furthermore, a partition 9 can be seen that is part of a
filtering apparatus, not illustrated in more detail, which separates an
unfil- 35    tered gas side 11 of the filtering apparatus from a clean gas
side 13. Filter element 1 has its head 5    -9 - "laterally" mounted to
partition 9 disposed on edge, the illustration showing the so-called clean
gas side-type of installation of the filter element 1. With this type of
installation, the lateral surface of head 5, which 5    projects beyond
side walls 7, 33 and is directed towards the foot is mounted abutting the
clean gas side of par- tition 9, and filter element 1 projects through an
opening in partition 9. This permits replacement of the filter element 1
from the "clean or filtered" gas side 10    13.  As  an  alternative,  the
so-called unfiltered  gas side-type of installation of filter element 1 is
possible as well. With the latter, head 5 has its la- teral surface
opposite foot 3 attached in abutting manner on the unfiltered gas side 11
of partition 9. 15    Mounting and demounting in this case take place via
the unfiltered gas side. Filter element 1 can also be mounted in suspended
manner instead of laterally. Parti- tion 9 then is provided in the manner
of an intermediate floor in the filtering apparatus between an unfiltered
20    gas side 11 disposed, for example, at the bottom and a clean gas side
13 disposed at the top. With this sus- pended installation position of
filter element 1, mounting of the filter element either on the clean gas
side or on the unfiltered gas side is possible as well. 25    Often, there
is not much space left above the filtering apparatus, so that the clean gas
side-type of installa- 



tion of filter element 1 and, thus, changing from the clean gas side cannot
be realized. Lateral mounting in connection with clean gas side-type of
installation of 30    filter element 1 permits mounting of the filter
element 1 from the clean gas side 13, since as a rule there is room
available laterally beside filtering apparatus. Between head 5 of filter
element 1 and partition 9, a gasket 15 can be seen as sealing means between
unfil- 35    tered gas side 11 and clean gas side 13.    - 10 - During
operation of the apparatus, the medium to be fil- tered is sucked in
through an opening, not shown, and flows from the unfiltered gas side 11
through porous side walls 7, 33 into the hollow interior of filter ele- 5
ment 1, and from there is sucked through a flow passage 19 in head 5 to the
clean gas side. 13. From there, it is discharged again through an opening,
not shown, to outside of the apparatus. The solid particles to be se-
parated from the medium to be filtered are retained by a 10
fine-porosity layer on the surface of filter element 1 and partly adhere
thereto. This layer of adhering solid particles is blast off at regular
intervals by cleaning e.g. by means of a blast of pressurized air opposite
to the direction of flow, and drops down on the unfiltered 15    gas side
11 of the apparatus. Furthermore, it can easily be recognized in Fig. 1
which forces act on filter element 1 with the illustrated la- teral type of
mounting. Differently from the conventio- 20    nal "suspended" type of
mounting of filter element 1 in the filtering apparatus, in which mainly
tensile forces are exerted on the transition between head 5 and filter
element 1, the projecting arrangement of filter element 1 in case of
lateral mounting leads to the application 



25    of moment  loads,  and thus  of both  tensile  and com- pressive
forces at those locations. For example, in the upper region of the
transition in Fig. 1 there are mainly tensile forces acting on the
transition, whereas in the lower portion there are pressure forces arising
30    at the transition.  Especially harmful  load peaks may arise during
cleaning off, where in addition to the sta- tionary loads there are dynamic
loads arising due to the blast of pressurized air, which may cause the
system to oscillate and may cause damage in particular at the 35
transition.    Fig. 2 depicts space 17 confined in zigzag or corrugated
fashion between the two first side walls 7, which con- tinues in flow
passage 19 and extends through head 5 to clean gas side 13. Depicted is the
clean gas side-type 5    of installation. In addition thereto, it is
possible to see between partition 9 and head 5 the gasket 15 re- ceived in
a groove 21 cast in head 5. The side walls of filter element 1 are porous
structures 10    consisting  substantially  exclusively  of  sintered  to-
gether plastics particles, for example of polyethylene. They may also be
mixtures of various plastics particles, in particular mixtures of
ultra-high-molecular and high- molecular plastics particles. In the
sintering process, 15    the particles in the mould are just melted to such
an extent that they may connect to each other at their points of contact.
The pore size can be controlled by way of the particle size and the process
parameters during manufacture of the structures. In addition there- 20
to, on the afflux side of the filter elements there may be applied a
finer-porosity coating for example of finer-grain polytetrafluoroethylene
particles or fibers or a mixture of particles and fibers, whereby the sur- 



face filtration properties can be controlled particu- 25    larly well and
can be matched particularly well to the substances to be filtered. It can
easily be seen that with this sintered-together structure of the filter
ele- ment from particles that are each joined together at their edge
portions only, no particularly high capabili- 30    ty to withstand loads
is present.  This holds all the more at those locations where loads occur
in locally concentrated manner. In the transition shown in Fig. 2, side
walls 7 are sur- 35    rounded on the outside by head 5 with a first part
23 of its height, whereas a second part 25 of the height of    -12 - head 5
extends upwardly beyond side walls 7 and covers the same at the upper ends
27 thereof. The connecting area between side walls 7 and head 5 thus
becomes parti- cularly large. For providing a particularly intimate 5
connection between head 5 and side walls 7, the viscosi- ty of the liquid
synthetic resin may be chosen such that said resin, due to capillary
effect, penetrates to a certain distance into the side walls 7 of coarse
porosi- ty. Due to the fact that this capillary effect occurs in 10
different extent depending on the local conditions of the structure, the
synthetic resin penetrates the struc- ture to different depths, which leads
to a gradual tran- sition between head 5 and the porous structure of side
walls 7. This transition range is schematically indi- 15    cated on the
left-hand side of Fig. 2 at reference nu- meral 28. Fig. 2 basically shows
a section through filter element 1 at a location of filter element 1 where
the zigzag 20    first side walls 7 approach each other.  However,  the
right-hand side of the figure, in hatched manner, also 



shows the outermost wall portion of the pattern located therebehind. It can
also be seen how the flow passage 19 merges in a manner advantageous in
terms of flow, from a 25    substantially rectangular cross-section of flow
in the upper region of head 5 to the interior of filter element 1. The
transition takes place from the innermost wall portions obliquely upwardly
and outwardly in funnel- shaped manner, whereas it extends from the
outermost 30    wall  portions  in substantially  rectilinear manner  or
with slight inclination only (cf. numeral 31). Basically any synthetic
resin is suitable for casting head 5 and foot 3 to the side walls 7 of the
filter ele- 35    ment. However, for accelerating manufacture, it is pre-
ferred to use fast-curing synthetic resins or also such    -13 - synthetic
resins with which curing can be accelerated considerably by supply of heat.
The sectional view of Fig. 3 partly illustrates two 5     first side walls
7 and a narrow,  second side wall 33. Furthermore, it can be seen that
filter element 1 con- sists of two halves 37 and 39 united along their
longi- tudinal axis 35. The two halves 37 and 39 may be united by adhering,
sintering, welding or different manner. 10    With the aspect of the
invention in which the "fir tree- like" shape of filter element 1 is in the
foreground, integral manufacture of the filter element 1 is possible as
well. 15    The two halves 37 and 39,  in addition to the second narrow
side walls 33, are also connected to each other along wall portions 41 and
43, preferably from head 5 to foot 3. This provides a subdivision into
smaller box- like elements or cells, thereby increasing the strength 20
of the entire  filter element  1 since  the  individual 



cells   themselves   already   display   relatively  high strength. The
first side walls 7 extend in substantially zigzag 25    pattern and are
composed of successive first and second wall sections 45, 47 following each
other. First wall sections 45 extend substantially in equally spaced manner
at right angles to the longitudinal direction 35, and second wall sections
47 extend from the inner end 30    portion 49 of a first wall section 45 to
the outer end portion 51 of the next first wall section 45. Filter element
1 in cross-section thus has a substantially fir- tree-like configuration.
The first wall sections 45 ex- tending at right angles to the longitudinal
axis provide 35    for particularly high rigidity of the first side walls 7
at right angles to longitudinal axis 35, which in parti-    -14 - cular
with lateral mounting of the filter element 1 can effectively prevent
buckling or bulging of the first large side walls 7. The second wall
sections together with the first wall sections form a relatively acute 5
angle preferably  in the range of approx.  30[err],  which further enhances
rigidity. In the preferred installation position with lateral mounting, the
second wall sections 47, in the sectional 10    view of Fig.  3, extend
from the inside outwardly and downwardly, so that particles are not so
easily de- posited thereon during filter operation. Also during cleaning
off, the flow component is substantially at right angles to the second wall
sections 47, so that the 15    particles  are  blown  away  from
longitudinal  axis  35 towards the outside during cleaning off. In addition
thereto, the preferred flow direction in case of lateral mounting is from
the top towards the 



20    bottom along the filter element 1, so that the oblique arrangement of
the second wall sections 47 yields parti- cularly good afflux conditions to
these second wall sections 47.    - 15 - Patent Claims 5    1.  A filter
element  (1) of sintered-together plastics particles having substantially
the shape of a narrow, hollow box with two large, zigzag or corru- gated
first side walls (7), two narrow second side walls (33) interconnecting the
first side walls (7), 10         a closed bottom side and an opposite open
side, with the peaks and valleys of the first side walls (7) extending in
the direction from the bottom side to the open side and the bottom side
being further pro- vided with a foot (3), and the filter element (1), 15
at the open side, having a head (5) for attachment which is elongate and
constitutes at least one flow passage (19), characterized in that the
filter element (1) comprises two unified 20         halves  (37; 39) each
containing one of the first side walls (7), that the head (5) and the foot
(3) are cast on of synthetic resin, with the head (5) being cast on the
first and second side walls (7; 33) such that it 25         surrounds with
a first part (23) of its height the first and second side walls (7; 33) on
the outside and projects with a second part (25) of its height beyond the
first and second side walls (7; 33)  so as to cover the ends (27) thereof,
and 30         in that the head (5) forms in the second part (25) of its
height, in the at least one flow passage 



(19), an, in terms of flow, advantageous transition (31) from the zigzag or
corrugated space (17) con- fined between the two first side walls (7) to a
sub- 35         stantially rectangular cross-section of flow.    - 16 - 2.
The filter element (1) of claim 1, characterized in that the head (5) has
formed there- on mounting means and/or a groove (21) for a gasket (15). 5
3.  The filter element (1) of claim 1 or 2, characterized in that the head
(5), as seen in a plan view in viewing direction towards the bottom side,
is of elongate configuration with mutually 10         substantially
parallel  long side walls which are supported with respect to each other by
at least one transverse reinforcing wall. 4.  The filter element (1) of any
of claims 1 to 3, 15         wherein  the  zigzag or corrugated pattern of
the first side walls (7) is a mirror image to a plane of symmetry between
the first side walls (7). 5.  The filter element (1) of any of claims 1 to
4, 20         wherein wall portions  (41; 43)  of the first side walls (7)
are connected to each other between the second, narrow side walls (33). 6.
The filter element (1) of claim 5, 25         characterized in that a
transverse reinforcing wall of the head is provided at a location where
there is also formed a connection between the first side walls (7). 30
7.  The filter element (1) of claim 5 or 6, characterized in that the
connections between the first side walls (7) are disposed substantially at 



regular intervals and are spaced from each other by a distance of between
about 0.9 to 1.4 times the 35         thickness of the filter element (1).
- 17 - 8.  The filter element (1) of any of claims 1 to 7, characterized in
that the filter element (1), in a cross-section between head (5) and foot
(3), has substantially the shape of an elongate rectangle 5         having
a longitudinal  axis  (35),  and the  zigzag first side walls (7) have
first and second wall sections (45; 47), with the first wall sections (45)
extending substantially at right angles to the longitudinal direction (35)
and the second wall 10        sections  (47) extending at an acute angle to
the first wall sections (45). 9. The filter element (1) of claim 8,
characterized in that the angle between the first 15        and second wall
sections (45; 47) is between approx. 20[err] and 50[err] and preferably
between approx. 25[err] and 40[err]. 10. The filter element (1) of any of
claims 1 to 9, 20         wherein a finer-pore  coating is provided on the
afflux side of the filter element (1).    


