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Description

Field of the Invention

[0001] The present invention is related generally to the
field of separating solid and liquid components from a
mixture. More specifically, the present invention is related
to an improved filter plate assembly and related methods
and filtering devices.

Description of the Related Art

[0002] Separating the liquid and solid components of
a liquid-solid mixture, or slurry, is a necessary or desir-
able process in many industries. In many filtering appli-
cations, the slurry is a waste product and it is desirable
to separate the solid and liquid matter and dispose of
them separately. Often, the solid component may be a
hazardous material and the liquid component may be
reused or recycled. In other applications, the liquid com-
ponent may be the final product, such as in the juice
industry, for example. In this application, the solid com-
ponent is desirably separated from the liquid to provide
purity and clarity to the juice.
[0003] One method for separating liquids and solids is
known as surface filtering. In a surface filtering process,
the liquid-solid mixture is passed through a filter element
under the influence of gravity or a relatively low pressure.
The liquid component of the mixture passes through the
filter element while the solid component is retained pri-
marily on the surface of the filter element. However, with
this type of filtering process, once the surface of the filter
element is substantially covered with solid particulate
matter, liquid is no longer able to pass through the filter
element. The filter element must then be cleaned or re-
placed. Thus, surface filter processes are useful only for
filtering slurries having a low concentration of solid mat-
ter.
[0004] Another method of filtering slurries having rel-
atively high concentrations of solid matter uses an appa-
ratus known as a filter press, which operates under a
displacement filtering principle. A filter press utilizes a
series of filter plates placed adjacent to one another. A
space is defined between each pair of the filter plates
and each space is lined with filter media. Typically, each
of the filter plates includes a central aperture to permit
all of the spaces between each pair of plates communi-
cate with one another. An inlet is provided to introduce
slurry into the interconnected spaces on an upstream
side of the filter media. One or more outlets communicate
with each space on a downstream side of the filter ele-
ment.
[0005] Slurry is introduced through the inlet to fill all of
the individual spaces between the filter plates. Once the
spaces are filled, the delivery pressure of the incoming
slurry is increased such that the liquid component is dis-
placed through the filter media and the solid particulate
matter is retained within the spaces upstream from the

filter media. The filtered liquid, or filtrate, moves to the
outlet(s), where it is discharged. The filter cycle continues
until each of the spaces is substantially filled with partic-
ulate matter. Thus, the filter press utilizes substantially
the entire volume of the spaces rather than relying on
the surface area of the filter media, as is the case with
surface filtering methods. US1302813 discloses a filter
press having a pipe provided with nozzles directed to-
ward the interior of the container frames. Water or some
other substance is forced through the pipe and nozzles
against the cake and the cake is cut away by the imping-
ing action of the jets and sluiced out. Each frame is pro-
vided at its lower end with an aperture, which is normally
closed by a gate.
[0006] The solid particulate "cake" remaining in each
individual space after the filter cycle must be removed in
preparation-for a subsequent filter cycle. The removal of
the particulate cake may be accomplished manually or,
in some instances, automatically. In either case, the filter
plates must be separated from one another at least a
distance equal to the thickness of the particulate cake to
permit the particulate cake to be discharged from the filter
cavity. Because as many as a hundred or more individual
plates may be used, the cleaning process is very time-
consuming and results in excessive down-time in which
the filter press is not utilized. In addition, the filter press
must be substantially longer than a length of the filter
plates in order to provide space to separate the plates.
Furthermore, due to the provision of multiple plates which
need to be separated, fully automated filter cleaning sys-
tems employed with conventional filter presses are com-
plex and often prohibitively expensive.

Summary of the Invention

[0007] Preferred embodiments and methods permit
automatic cake discharge for a filter press in a cost-effi-
cient manner. The preferred embodiments and methods
permit particulate cake to be discharged from the filter
chambers of a filter press, while the individual filter plates
are maintained in a compacted, or condensed, position.
That is, preferably, the cake discharge is permitted with
the individual filter plates separated a distance that is
less than a thickness of the particulate cake. More pref-
erably, the individual filter plates are maintained in con-
tact with one another during discharge of the particulate
cake. Accordingly, a filter plate assembly, a filter press
and a method of filtering are claimed according to claims
1,6 and 10.
[0008] The filter plate assembly of claim 1 includes a
first filter plate and a second filter plate. The first filter
plate has a first surface and the second filter plate has a
second surface facing the first surface. The first and sec-
ond filter plates are movable between an open position
and a closed position relative to one another. When the
filter plates are in the closed position, an interior portion
of the first surface is spaced from an interior portion of
the second surface to define therebetween a filter cham-
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ber having a perimeter. The filter plate assembly is ca-
pable of creating a seal between the first filter plate and
the second filter plate, thereby defining a sealed section
of the perimeter. The sealed section extends a length
less than an entire length of the perimeter such that the
filter plate assembly also defines an open section of the
perimeter. The open section is sized and shaped to per-
mit particulate cake to be removed from the filter cham-
ber. The filter plate assembly also has a closure config-
ured to be movable between a first position closing the
open section and a second position not closing the open
section. The closure is further capable of sealing the open
section of the perimeter in the first position.
[0009] The method of filtering of claim 6 includes form-
ing a sealed filter chamber with a filter plate assembly.
The filter plate assembly has a first filter plate, a second
filter plate, and a closure. The first filter plate and the
second filter plate are movable from an open position to
a closed position relative to one another to partially close
the filter chamber, thereby defining an open section of
the filter chamber. The closure is configured to close the
open section of the sealed filter chamber. A slurry is in-
troduced into the filter chamber. A liquid of the slurry is
forced through a filter media lining at least a portion of
the filter chamber until a particulate cake is formed within
the filter chamber, which occupies a substantial portion
of the filter chamber. The closure is removed while main-
taining the first filter plate and the second filter plate in
the closed position and the particulate cake is discharged
through the open section of the filter chamber.
[0010] The filter press of claim 10 has a frame including
a support surface. The filter press has a stationary head,
a movable head, and a plurality of filter plates. The filter
plates are supported by the support surface between the
stationary head and the movable head. The plurality of
filter plates is movable relative to one another along the
support surface between a separated position and a con-
densed position. A force generator is configured to apply
a force to the movable head in a direction toward the
stationary head to squeeze the plurality of filter plates
between the movable head and the stationary head. The
adjacent pairs of the filter plates are configured to form
a partially sealed filter chamber when the force generator
applies a sufficient force to create a seal between the
plurality of filter plates. A perimeter of the filter chamber
has an open section. A closure is configured to close the
open section. The closure is removable from the open
section to permit particulate to be removed from the filter
chambers with the plurality of filter plates in the con-
densed position.
[0011] A preferred embodiment is a filter media as-
sembly for a filter plate including a groove bounding a
filter chamber portion of the filter plate. The filter media
assembly includes a filter media portion and a seal. The
filter media portion is configured to permit liquid to pass
through the filter media portion and inhibit particulate
matter from passing through the filter media portion. The
seal is secured to a periphery of said filter media portion

and configured to be received within the groove of the
filter plate.

Brief Description of the Drawings

[0012] These and other features, aspects and advan-
tages of the present filter press assembly are described
with reference to drawings of the preferred embodiments.
These embodiments are intended to illustrate, but not to
limit, the present invention. The drawings contain eight-
een figures:
[0013] Figure 1 is a perspective view of a filter press
incorporating a plurality of filter plate assemblies having
certain features, aspects, and advantages of the present
invention.
[0014] Figure 2 is a perspective view of an end portion
of the filter press of Figure 1.
[0015] Figure 3 is a cross section view of the filter press
of Figure 1 taken along line 3-3 of Figure 2, illustrating
the filter cavities defined by the filter plate assemblies. A
scraper assembly is positioned within each of the filter
cavities.
[0016] Figure 3a is an enlarged, partial view of the filter
press of Figure 3 taken along line 3a-3a in Figure 3. Fig-
ure 3a shows flow channels that deliver filtrate from the
filter cavities to an outlet channel.
[0017] Figure 4 is a cross-sectional view of modifica-
tion of the filter press embodiment of Figure 3. The filter
press of Figure 4 introduces a slurry to the individual filter
cavities through a central feed channel, as opposed to
the corner feed channels of the filter press of Figure 3.
[0018] Figure 5a is a vertical cross-sectional view of
one filter plate assembly including a closure, which seals
an open section of a perimeter of the filter cavity. Pref-
erably, a scraper assembly is carried by the closure.
[0019] Figure 5b is a vertical cross-sectional view of
the filter plate assembly of Figure 4a, with the closure
and scraper assembly removed.
[0020] Figure 6 is a cross-sectional view of the filter
press of Figure 1, illustrating the closures in a closed
position.
[0021] Figure 7 is a cross-sectional view of the filter
press of Figure 1, illustrating the closures in a partially
open position.
[0022] Figure 8 is a cross-sectional view of the filter
press of Figure 1, illustrating the closures in an open po-
sition.
[0023] Figure 9 is an enlarged, partial view of the filter
press of Figure 7.
[0024] Figure 10 is a transverse cross-sectional view
of the filter press of Figure 6, with the closure in a closed
position.
[0025] Figure 11 is a transverse cross-sectional view
of the filter press of Figure 7, with the closure in a partially
open position.
[0026] Figure 12 is a transverse cross-sectional view
of the filter press of Figure 8, with the closure in an open
position.
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[0027] Figure 13 is a perspective view of a filter plate
assembly removed from the filter press and illustrating
the closure and scraper assembly in a partially open po-
sition. The filter plate assembly includes a pair of filter
plates separated by a frame.
[0028] Figure 14 is a perspective view of one filter plate
of the filter plate assembly of Figure 13.
[0029] Figure 15 is a perspective view of the frame of
the filter plate assembly of Figure 13.
[0030] Figure 16 is a perspective view of the closure
and scraper assembly of the filter plate assembly of Fig-
ure 13.
[0031] Figure 17 is a perspective view of a modification
of the filter plate assembly of Figure 13, wherein the
scraper assemblies of two adjacent filter plate assem-
blies are removed from opposing sides of the filter plate
assemblies.
[0032] Figure 18a is a modification of the filter press
of Figure 1. In the filter press of Figure 18a, a longitudinal
axis of the filter plate assembly is oriented in a substan-
tially vertical manner. Preferably, in most other respects
the filter press of Figure 18a is substantially similar to the
filter press of Figure 1.
[0033] Figure 18b shows the filter press of Figure 18a
with the closures and scrapers in an open position. Ad-
jacent scrapers and closures are configured to be opened
from opposing sides of the filter plate assembly in order
to provide space for the particulate cake to be discharged.
[0034] Figure 19 is a perspective view of a filter plate
including a filter media assembly wherein the filter media
and a seal member are secured together to form an in-
tegrated unit.
[0035] Figure 20 is a cross-section of the filter plate of
Figure 19 taken along view line 20-20 of Figure 19 and
illustrating the filter media and seal in greater detail.

Detailed Description of the Preferred Embodiment

[0036] A filter press is used to separate liquid and solid
components from a liquid-solid mixture, such as a slurry
or sludge. For example, the filter press described herein
is generally referred to by the reference numeral 20 and
can be used to filter a process fluid, industrial waste, mu-
nicipal waste, or perform component separation in other
settings. The filter press 20 may also be used in a variety
of other industries.
[0037] During the filtering process, solids accumulate
and form a particulate cake within filter chambers defined
by the filter press 20. The filter press 20 preferably in-
cludes a mechanism for rapidly discharging the cake from
the filter chamber, without requiring the filter plates to be
entirely separated from one another, as is described in
greater detail below. For example, in one arrangement
the cake can be removed from the filter press by using
a movable closure to permit access to the filter chamber.
The methods and structures disclosed herein are de-
scribed in the context of a filter press, but are intended
for application in any of a wide variety filtering applica-

tions, as will be apparent to those of skill in the art in view
of the disclosure herein. Further, those skilled in the art
will recognize that many of the following disclosed em-
bodiments, or portions thereof, may be modified and/or
combined with one another to form further embodiments,
and that no single feature is essential to the operation of
the filter press. Thus, certain features and aspects of the
filter press assemblies described below may also be used
with a variety of other filtration devices.
[0038] Figure 1 illustrates a filter press 20 that is con-
figured to separate solid and liquid components of a
sludge or slurry. Preferably, the filter press 20 includes
an end stand 22, a collection of filter plates 24, and a
head stand 26. The collection of filter plates 24 are po-
sitioned between the end stand 22 and the head stand
26. A pair of rails 28 extend between the end stand 22
and the head stand 26 and, preferably, support the col-
lection of filter plates 24. In the illustrated arrangement,
each filter plate of the collection of filter plates 24 may
be separated from the other filter plates, if desired, to
permit removal or replacement of one or more of the in-
dividual filter plates or to provide access to the filter me-
dia. Alternatively, however, the filter plates may be con-
nected together and may be configured to either permit
or inhibit relative movement between the filter plates, as
desired. In one arrangement, a portion or all of the col-
lection of filter plates may be made up of a single, mon-
olithic piece of material.
[0039] Generally, the filter press 20 passes a slurry
through the filter cavities of the collection of filter plates
24, which utilize a filter media to retain the solid compo-
nent of the slurry and permit the liquid component, or
filtrate, to exit the collection of filter plates 24. The col-
lected solid component accumulates to form a cake of
particulate material within each of the filter cavities. At
the end of a filter cycle, the cake can be removed from
the collection of filter plates 24 so that a subsequent filter
cycle can be performed.
[0040] The end stand 22 preferably includes a control-
ler 30, a housing 32, and a force generator, such as a
hydraulic force unit 34. The hydraulic force unit 34 pref-
erably is configured to apply a squeezing force to the
collection of filter plates 24 of a sufficient level to create
a seal between each filter plate of the collection of filter
plates 24. The end stand 22 also supports one end of
the pair of rails 28 and preferably houses a portion of the
hydraulic force unit 34, including at least a portion of a
hydraulic cylinder 36 of the hydraulic force unit 34.
[0041] Preferably, the controller 30 is configured to
permit a user to control operating parameters of the filter
press 20. For example, in one arrangement, the controller
30 is a numeric controller that permits adjustment of the
slurry feed parameters (such as feed pressure or flow
rate of the slurry) and the force exerted by the hydraulic
cylinder 36 in squeezing the collection of filter plates 24.
In the illustrated embodiment, the controller 30 is dis-
posed on the top of the housing 32. However, the con-
troller 30 can be provided in other suitable locations to
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provide easy access to the controller 30.
[0042] In the illustrated embodiment, the housing 32
defines an inner chamber 39 that generally houses the
hydraulic force unit 34. The housing 32 preferably in-
cludes a door 41 that provides easy access to the hy-
draulic force unit 34. Those skilled in the art will recognize
that there are various shapes and configurations of the
housing 32 that would be suitable to house at least a
portion of the hydraulic force unit 34. In some arrange-
ments, the housing 32 may not be necessary or desired.
[0043] The hydraulic unit 34 is configured to pressurize
the hydraulic cylinder 36 to apply a force to at least a
portion of the collection of filter plates 24. In the illustrated
embodiment, the hydraulic cylinder 36 has a body 38 and
a shaft, or piston rod 40 that extends outward from one
end of the body 38. The piston rod 40 can be moved
inwardly and outwardly of the body 38 to selectively ap-
ply, or release, a squeezing force to the collection of filter
plates 24.
[0044] Preferably, the exposed end of the piston rod
40 is coupled to a moveable head 42, which is supported
by the pair of rails 28 on an end of the collection of filter
plates 24 opposite the head stand 26. The piston rod 40
is configured to move the movable head 42 along the
rails 28 to selectively apply a squeezing force to the col-
lection of filter plates 24 against a stationary head 44,
which preferably is supported by the head stand 26. Thus,
the hydraulic cylinder 36 can move the movable head 42
along a longitudinal axis of the filter press 20 toward or
away from the end stand 22 to selectively compress or
release the collection of filter plates 24.
[0045] Preferably, the collection of filter plates 24 in-
cludes at least one filter plate assembly, generally re-
ferred to by the reference numeral 46. More preferably,
the collection of filter plates 24 includes a plurality of filter
plate assemblies 46 that cooperate to filter solids from a
slurry. Desirably, each individual filter plate, with the ex-
ception of the end filter plates, forms a filter cavity with
each adjacent filter plate. Thus, each individual filter plate
of the filter plate assemblies 46, with the exception of the
end plates, form a portion of two separate filter plate as-
semblies 46, as is described in greater detail below.
[0046] A slurry source 48 provides slurry to the filter
press 20 and, more specifically, to the collection of filter
plates 24, as indicated by the slurry line 50 in Figure 1.
In the illustrated embodiment, the slurry provided by the
slurry source 48 passes through a supply passage 52
disposed in a corner of the collection of filter plates 24.
In an alternative arrangement, the supply passage 52
may be disposed through a central portion of the collec-
tion of filter plates 24, as described below with reference
to Figure 4.
[0047] The supply passage 52 introduces slurry into
each filter cavity of the collection of filter plates 24. As
slurry passes through the collection of filter plates 24, an
amount of slurry flows radially from the supply passage
52 to fill the filter cavities within the filter plate assemblies
46, as illustrated by the arrows 53 in Figure 1. The slurry

is filtered after it passes from the supply passage 52 by
passing through filter media, which retains the solid com-
ponent of the slurry and permits the liquid component of
the slurry, or filtrate, to be passed into an opening 54 of
one of a plurality of outlet passages 56. The filtrate flows
through the outlet passage 56, which communicates with
each filter cavity downstream of the filter media and pass-
es through the head stand 26. The filtrate is discharged
from an outlet 58 to be collected or used as desired.
[0048] In the illustrated embodiment, the filter plate as-
semblies 46 are vertically oriented plates that are mov-
able, along a generally horizontal axis, between a closed,
or condensed, position and a separated position. How-
ever, in an alternative arrangement, the filter plate as-
semblies 46 may be stacked vertically, as described be-
low with reference to Figure 18, or in any other suitable
orientation. The number of filter plate assemblies 46 that
form the collection of filter plates 24 can vary greatly de-
pending on the desired capacity of the filter press 20. In
general, a large number of filter plate assemblies 46 are
provided for a filter press 20 that is intended to filter a
substantial amount of slurry during each filter cycle, while
a smaller number of filter plate assemblies 46 may be
sufficient for lower volume filtering applications, or where
the slurry to be filtered has a relatively low concentration
of solids. Furthermore, the filter plate assemblies 46 may
also vary in size to provide a desired capacity. Preferably,
the filter plate assemblies 46 have height and width di-
mensions of about 18 inches (457 mm) to about 58 inches
(1473 mm) or an area of up to about 2 square meters. In
other arrangements, larger filter plate assemblies 46 may
be desirable.
[0049] Preferably, an upper surface of the pair of rails
28 support handles 47 that are provided on opposing
sides of each filter plate of the collection of filter plates
24. The rails 28 are disposed on opposing sides of the
collection of filter plates 24. Preferably, the handles 47
slidably engage the upper surface of the rails 28 such
that the filter plate assemblies 46 can be moved along
the rails 28 to permit the individual filter plates to be sep-
arated from one another.
[0050] The movable head 42 preferably includes skid
brackets 60 that slide along the upper surface of the rails
28 to permit the movable head 42 to move along the rails
28. Thus, as described previously, the hydraulic force
unit 34 is capable of moving the moveable head 42 along
the pair of rails 28 to selectively compress, or release, a
portion or all of the collection of filter plates 24. Alterna-
tively, the movable head 42 may move relative to the rails
28 on wheels or rollers or by any other suitable arrange-
ment. In one alternative arrangement, the pair of rails 28
may be replaced by a single rail, which in some instances
may be located above the collection of filter plates 24.
Such an arrangement is referred to as an overhead filter
press.
[0051] In Figures 1-3, the collection of filter plates 24
are illustrated in a closed position. Although not illustrat-
ed, preferably, the individual plates of the collection of
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filter plates 24 can be moved into an uncompressed, or
open position such that at least some of the plates 46
are spaced from one another thereby exposing at least
a portion of the filter cavities of the collection of filter plates
24 or permitting removal or replacement of one or more
individual filter plates or provide access to the filter media.
However, preferably, the collection of filter plates 24 are
configured to permit particulate matter to be emptied from
the filter chambers at the end of a filter cycle, without
significantly separating the filter plates from one another,
as is described in greater detail below. Thus, alternative
arrangements are possible wherein the filter plates are
not separable from one another or are assembled as an
integral unit or formed as a monolithic structure. In one
arrangement, the filter plates may be interconnected by
a daisy-chain arrangement or a bellows-type arrange-
ment, which permit the filter plates to be separated from
one another, preferably up to a predetermined distance.
[0052] With reference to Figure 2, preferably, the filter
press 20 includes a fluid circulation system 62 configured
to deliver slurry from the source 48 to the collection of
filter plates 24 and deliver filtrate from the collection of
filter plates 24 to the outlet 58. In the illustrated arrange-
ment, the fluid system 62 includes the supply passage
52 along with a plurality of outlet passages 64, which
communicate with the outlet passages 56, described
above with reference to Figure 1.
[0053] Preferably, the supply passage 52 extends from
a slurry pump 66 through the stationary head 44 and into
the filter cavities of the collection of filter plates 24. The
slurry pump 66 is configured to deliver slurry from the
slurry source 48 to the supply passage 52. The outlet
passages 64 collect filtrate from the internal outlet pas-
sages 56 and deliver the filtrate to the outlet 58, which is
configured to discharge the filtrate to an appropriate lo-
cation. In some applications, the filtrate may be a desired
end product and may be collected. In other applications,
the filtrate may be disposed of through an appropriate
mechanism, such as an industrial waste removal system,
for example.
[0054] With reference to Figure 3, the collection of filter
plates 24 preferably includes a plurality of filter plate as-
semblies 46. In the illustrated arrangement, the collection
of filter plates 24 includes a tail filter plate 68a, several
intermediate filter plates 68, and a head filter plate 68b.
In general, all of the filter plates may be referred to using
the reference numeral 68, including the head and tail filter
plates 68a, 68b. Those skilled in the art will recognize
that the filter plates 68, and resulting filter chambers, can
be generally rectangular, circular, or any other suitable
shape when viewed along the longitudinal axis of the
collection of filter plates 24.
[0055] Preferably, a pair of filter plates 68 cooperate
with one another to form a filter plate assembly 46, which
defines a filter chamber 70. Preferably, both the head
and tail filter plates 68a, 68b are single-sided. That is,
each cooperates with only one other filter plate 68 and
the plates 68a, 68b are positioned at opposing ends of

the intermediate filter plates 68. The intermediate filter
plates 68 preferably each cooperate with each adjacent
filter plate 68. Thus, the intermediate filter plates 68 each
cooperate with two other filter plates 68 and form a portion
of two filter plate assemblies 46.
[0056] In the illustrated embodiment, a frame 72 is in-
terposed between each of the filter plates 68. The frame
72 spaces the filter plates 68 apart from one another to
define at least a portion of the thickness of the filter cham-
ber 70. In certain arrangements, the use of a frame 72
permits the surfaces of the filter plates 68 facing the filter
chamber 70 to be planar such that the entire thickness
of the filter chamber 70 is determined by the thickness
of the frame 72. Such an arrangement is advantageous
when a flat interior surface to the filter plates 68 is desired,
such as when a paper filter media is used, for example.
In other arrangements, the frame 72 may be omitted and
the filter chambers 70 may be defined by recessed por-
tions of the cooperating filter plates 68. Thus, although
the illustrated filter plate assemblies 46 include both filter
plates 68 and a frame 72, it is also possible to form the
filter chambers 70 without the frame 72 wherein the filter
plates 68 would provide the generally equivalent function
of the frame 72, as will be appreciated by one of skill in
the art.
[0057] Each filter plate 68 preferably includes a corner
opening 74, which permits fluid communication between
the filter chambers 70 on opposing sides of the filter plate
68. Together, the corner openings 74 define a central
inlet passage 76 through the collection of filter plates 24
that permits fluid communication between all of the filter
chambers 70. Thus, the inlet passage 76 permits slurry
from the inlet passage 52 to be delivered to each filter
chamber 70. In other arrangements the inlet passage 76
can be disposed in other locations within the collection
of filter plates 24. For example, the passage 76 may be
formed within the center of the filter plates 68. Such an
embodiment is described in greater detail below with ref-
erence to Figure 4.
[0058] With reference to Figures 3 and 3a, preferably
each filter plate 68 includes a fluid passage 78 disposed
on a downstream side of a filter media 80, which lines at
least a portion of the filter chamber 70. The passage 78
is preferably disposed along a substantial portion of the
filter media 80 and is configured to permit the liquid com-
ponent of the slurry to flow to the outlet passage 56. In
the illustrated arrangement, the passage 78 is a recess
region in the filter plate 68 in fluid communication with a
channel 82 that, in turn, is connected to the outlet pas-
sage 56. Liquid that passes through the filter media 80
is received in the passage 78 and then proceeds through
the channel 82 and into an outlet passage 56 due to a
pressure differential between the inlet passage 52 and
the outlet passages 56.
[0059] The passage 78 can have any shape or size
suitable for receiving filtrate through the filter media 80
and then delivering the filtrate to the passage 56. For
example, the filter plates may include protrusions on its
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surface to space the filter media 80 from the surface of
the filter plate 68 to create a space for fluid flow. Any
other suitable arrangement can be used to achieve the
desired passage 78.
[0060] Preferably, the filter media 80 is a permeable
material that permits liquid to pass therethrough, while
preventing solids having a certain size to pass there-
through. The filter media 80 can be, for example, a filter
cloth, screen, paper, or any other suitable body for re-
moving particulate from the slurry. In the illustrated em-
bodiment, the filter media 80 preferably defines substan-
tially the entire vertical wall of the chamber 70. Further,
the filter media 80 defines a substantial portion of the pair
of vertical walls of the chambers 70.
[0061] With reference to Figures 3 through 5b, prefer-
ably, a seal is formed between the filter plates 68 and
interposed frames 72. With reference to Figure 5b, at
least a portion of a perimeter of the filter chamber 70 is
open when the filter plates 68 and frames 72 are con-
tacting one another, or are in a closed position. That is;
the filter plates 68 and frames 72 do not contact one
another along the open section of the perimeter of the
filter chamber 70. A closed section of the perimeter is
defined where the filter plates 68 and frames 72 contact
one another and form a seal therebetween. The seals
inhibit, and preferably prevent, slurry from exiting the fluid
chambers 70 by flowing between the filter plates 68 and
frames 72 at the sealed location when a sufficient
squeezing, or closing force is applied to the collection of
filter plates 24.
[0062] With reference to Figure 3a, the frame 72 in-
cludes a surface 84 facing a surface 86 of the filter plate
68. When the frame 72 and the plate 68 are in a closed
position, the surface 86 is pressed against the surface
84 to form a seal 88. Similarly, the intermediate filter plate
68 includes a surface 90 facing a surface 92 of the frame
72. When the frame 72 and the filter plate 68 are in the
closed position, at least a portion of the surface 90 is
pressed against at least a portion of the surface 92 to
form a seal 94. In some arrangements, distinct sealing
members may be used to assist in forming the seals 88,
94. For example, each of the seals 88, 94 can include a
rubber member (e.g., a O-ring or a gasket) that is com-
pressed between the filter plate 68 and a portion of the
frame 72. However, those skilled in the art will recognize
that there are other means that can be used for ensuring
the integrity of the chamber 70.
[0063] As described above, preferably the filter plates
68 and the frame 72 cooperate to define a perimeter 96
of the chamber 70. In the illustrated arrangement, the
perimeter of the chamber generally refers to the portions
of the filter chambers 70 facing the longitudinal axis of
the collection of filter plates 24. The seals 88, 94 provide
a sealed section of the perimeter 96 such that fluid cannot
escape from the filter chambers 70 of the collection of
filter plates 24 as described above. Preferably, each of
the filter chambers 70 are sealed in a similar manner.
The sealed section defined by the seals 88, 94 preferably

has a length that is less than the entire length of the pe-
rimeter 96 of the chamber 70 such that an open section
98 of the perimeter 96 is defined, as described above.
As described above, in some arrangements, the frame
72 may be omitted and adjacent filter plates 68 may con-
tact one another.
[0064] In the illustrated embodiment, the frame 72
does not entirely surround the filter chamber 70 and de-
fines a substantial portion of the open section 98. The
open section 98 communicates with an outlet 100, which
permits particulate cake 102 to exit from between the
filter plates 68 through the open section 98.
[0065] With reference to Figures 5a and 5b, a closure
104 is configured to close the open section of the perim-
eter 96 and create a seal with the frame 72 and/or the
filter plates 68 to seal the filter chamber 70. Thus, with
the closure 104 and the plurality of filter plates 24 in a
closed position, as illustrated in Figure 5a, the filter cham-
ber 70 is sealed and a filtering cycle may be carried out.
The closure 104 may take on many alternative shapes
and sizes, depending on the shape and size of the open
section 98 of the filter chamber 70. For example, in the
illustrated arrangement, the closure 104 is in the shape
of an elongated flange.
[0066] Once a filtering cycle has been completed, the
closure 104 may be moved to an open position, as illus-
trated in Figure 5b, to permit access to the filter chamber
70 through the open section 98. Preferably, the plurality
of filter plates 24 remain in a closed position while the
closure 104 is moved to the open position. In some in-
stances, the hydraulic force unit 34 may be reduced in
pressure such that the collection of filter plates 24 are no
longer compressed sufficiently to seal the filter chambers
70. However, preferably, the collection of filter plates 24
are not separated to any significant extent and, more
preferably, are not separated a distance greater than the
width of the filter chamber 70. In some arrangements,
however, it may be desirable to separate the filter plates
68 by a distance greater than the width of the filter cham-
ber 70.
[0067] With reference to Figure 5b, preferably the open
section 98 is configured and sized for convenient removal
of the cake 102 (Figure 5a) from the chamber 70. In the
illustrated arrangement, the width W1 (distance along a
longitudinal axis of the filter plate assembly 24) of the
open section 98 is approximately equal to the width W2
of the chamber 70. However, in alternative arrange-
ments, the width W1 of the open section 98 may be less
than or greater than the width W2 of the chamber 70.
Thus, there are various suitable shapes and sizes of the
open section 98 suitable to permit cake to be removed
from the filter press 20, preferably without significant sep-
aration of the filter plates 68.
[0068] In the illustrated arrangement, the closure 104
carries a scraper assembly 106. The scraper assembly
106 is configured to assist in removal of the particulate
cake 102 from the filter chamber 70. Preferably, the
scraper assembly is carried by the closure 104 and, ac-
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cordingly, moves through the filter chamber 70 along with
movement of the closure 104. With reference to Figure
3a and 4b, the frame 72 defines a groove 108 configured
to receive at least a portion of the scraper assembly 106.
When the closure 104 is moved from its closed position
at the end of a filter cycle, the scraper assembly 106
preferably moves through the filter chamber 70 and re-
moves at least a portion of the particulate cake 102, which
is discharged through the open section 98 of the perim-
eter 96 of the filter chamber 70.
[0069] The scraper assembly 106 preferably includes
a surface that extends at least partially across the width
of the filter chamber 70 to assist in removing the partic-
ulate cake 102. Preferably, the scraper assembly 106
includes multiple surfaces that assist in moving the par-
ticulate cake 102 toward the open section 98 of the pe-
rimeter 96 of the filter chamber 70. In addition, the scraper
assembly 106 may include additional portions 110 that
at least partially segment the filter chamber 70 to assist
in breaking up the particulate cake 102 as the scraper
assembly 106 is removed from the filter chamber 70.
[0070] In operation of the filter press 20, the collection
of filter plates 24 are moved to the closed position to form
the sealed filter chambers 70. The plates (e.g., the filter
plates 68 and the frame 72) between the moveable head
42 and the stationary head 44 are squeezed together
until the filter plates 68 contact the adjacent filter plate
68 or frame 72 to form the sealed filter chamber 70 for
containing the pressurized slurry.
[0071] The closure 104 is moved to a closed position
to block the opening 100 and close the chamber 70, as
shown in Figure 6. When the closure 104 is in the closed
position, fluid within the chamber 70 is inhibited from
passing through the open section 98 and out of the open-
ing 100.
[0072] During the filtering cycle, the slurry source 48
provides slurry that passes through the head stand 26
and into the collection of filter plates 24 in the direction
indicated by the line 50 in Figure 1. The passage 52 in-
troduces slurry into the collection of filter plates 24 along
the corner inlet passage 76, as shown in Figure 3. As
slurry passes through the filter chamber(s) 70, pressure
within the chamber 70 causes the liquid component of
the slurry to pass through the filter media 80 and into the
passage 78 and then into the passage 56 and out of the
collection of filter plates 24. The filter media 80 captures
the solid component of the slurry within the chamber 70.
The solids within the chamber 70 accumulate to form a
particulate cake 102.
[0073] At the end of the filter cycle, at least a portion
of any liquid remaining within particulate cake can be
remove by, optionally, applying pressure to the cake dur-
ing a squeeze or pressure cycle. With reference to Fig-
ures 4a and 4b, to apply pressure to remove moisture
within the cake 102, a pump (e.g., a diaphragm squeeze
pump 111) is configured to supply a pressurized fluid into
a pair of passages 112 on either side of the cake 102. In
the illustrated arrangement, each passage 112 is defined

by the surface of the filter plates 68 and a flexible mem-
brane 114, which is interposed between the filter plates
68 and the filter media 80, as will be appreciated by one
of skill in the art. The pressurized fluid within the passag-
es 112 squeezes the cake between the opposing mem-
branes 114.
[0074] When the membranes 114 apply pressure to
the cake 102, liquid is forced from the cake 102 through
the media filter 80 and into the passage 78. Protrusions
116 defined by the membranes 114 provide a space be-
tween membrane 114 and filter media 80 to form the
passage 78 for passing the liquid component of the slurry
into the outlet passage 56 (Figure 3). The squeeze cycle
preferably forms a dense cake 102 to facilitate removal
of the cake by the scraper assembly 106. For example,
the squeeze cycle preferably reduces the force required
to move the closure 104, and scraper assembly 106, from
the closed position to the open position. In one arrange-
ment, each filter chamber 70 includes only one flexible
membrane 114 that is preferably configured to squeeze
the filter cake 102 from only one side. Thus, the total
number of cake squeeze arrangements may be reduced
thereby reducing manufacturing costs. Such an arrange-
ment is often referred to as a "mixed pack."
[0075] If desired, a purge cycle can be utilized to further
dry the cake 102. In one embodiment, a gas (e.g., air)
can be passed into and out of the chamber 70. Moisture
in the cake 102 is removed as the gas is blown though
and along the cake 102. The temperature of the gas may
be ambient, room temperature, or may be heated. Fur-
thermore, a vacuum may be applied to the filter chambers
70 to assist in drying the filter cake 102. In another ar-
rangement, the scraper assemblies 106, or any other
suitable component of the collection of filter plates 24 or
filter press 20, may be configured to vibrate to assist in
breaking up the particulate cake 102. A vibrator motor
(not shown) may be used to impart vibrations to the scrap-
er assemblies 106 or other component. Other methods
apparent to one of skill in the art to further dry and/or
break up the particulate cake 102 may be used alone or
in any suitable combination.
[0076] Figure 4 illustrates a modification of the filter
press 20 of Figure 1. The filter press 20 of Figure 4 pref-
erably is substantially similar to the filter press of Figure
1 and, thus, like reference numerals are used to indicate
like components. One difference between the filter press
20 of Figure 1 and the filter press 20 of Figure 4 is that
the filter press 20 of Figure 4 positions the inlet passage
52 generally in the center of the collection of filter plates
24, as will be appreciated by one of skill in the art. In most
other respects, the filter press 20 of Figures 4 is substan-
tially similar to the filter press 20 of Figure 1 and, thus,
is not described in further detail.
[0077] Returning to the filter press 20 of Figure 1, with
reference to Figures 5-12, the filter press 20 preferably
also includes a closure actuator, or closure rail 118, that
is connected to the plurality of the elongated members,
or flanges 120, of the closures 104. The closure rail 118
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may be used to provide generally uniform movement of
the closures 104 relative to the collection of filter plates
24 and to move several or all of the closures 104 simul-
taneously. The closure 104 preferably is moved vertically
to move the closures 104 (and scraper assemblies 106,
if provided) out of the filter plate assemblies 46. In an
alternative arrangement, the closures 104 can be inde-
pendently moved relative to the frames 72 depending on
the application. In addition, the rail 118 can be coupled
to a force generator, such as a hydraulic force unit, that
is configured to move the closures 104 between an open
and closed position.
[0078] With reference to Figure 7, the closures 104
and scraper assemblies 106 are illustrated in a partially
opened position to permit access to the filter chambers
70. The illustrated position can be achieved by moving
the closure rail 118 downwardly relative to the collection
of filter plates 24.
[0079] With reference to Figure 8, the closures 104 are
positioned so that the upper end portion of the scraper
assemblies 106 are located near the bottom portions of
the filter chambers 70. Thus, preferably, in an open po-
sition, a substantial portion of the scraper assemblies
106 extend from a lower end of the frames 72.
[0080] With reference to Figure 13, a filter plate as-
sembly 46 is shown separate from the filter press 20. In
the illustrated arrangement, a pair of filter plates 68 are
disposed on either side of the frame 72 to create the filter
plate assembly 46, as described above. The closure 104
is illustrated in a position partially extending from the
opening 100 of the frame 72. Preferably, the opening 100
is configured to receive a portion of the closure 104. In
one embodiment, the opening 100 has ends 122, 124
that are configured to receive and engage the sides 126
of the scraper assembly 106. From the illustrated posi-
tion, the closure 104 is moved to the closed position by
advancing the closure 104 into the frame 72 in the direc-
tion of the arrow 128a by sliding the sides 126 along the
ends 122, 124. The closure 104 is advanced until the
flange 120 contacts the lower portion or surface 130 of
the frame 72.
[0081] After the closure 104 reaches the closed posi-
tion (shown in Figure 6), such that the flange 120 forms
a seal with the frame 72 and/or the filter plates 68, slurry
may pass into the chambers 70 and the slurry is inhibited
from escaping through the opening 100. As the closure
104 moves from the closed position in the direction of
the arrow 128b, at least a portion of the cake disposed
in the chamber 70 can be removed through the opening
100, preferably assisted by the scraper assembly 106.
The cake can be removed from the chamber 70 while
the filter plate assembly 46 is in a closed position and,
preferably, while maintaining the seals between the filter
plates 68 and the frame 72. As described above, in some
arrangements, sealing pressure may be released from
the plurality of filter plates 24, however, preferably the
filter plates 68 are not separated from one another by a
distance that is greater than a width of the filter chamber

70.
[0082] With reference to Figure 15, the frame 72 can
be configured to receive and hold the closure 104 and/or
scraper assembly 106. In the illustrated embodiment, the
frame 72 includes three sections creating a generally U-
shaped assembly. The frame 72 preferably includes a
pair of generally rectangular sections 132, 134 and a sec-
tion 136 disposed between and connecting one end of
the sections 132, 134. In the illustrated arrangement, the
sections 132, 134, and 136 cooperate to form three sides
of the perimeter 96 of the filter chamber 70, as described
above with reference to Figure 4a and 4b. However, the
frame 72 can have other configurations to define filter
chambers 70 having other shapes.
[0083] Preferably, the frame 72 defines a groove, or
slot 108, on each vertical side facing the filter chamber
70, which is configured to receive one side of the scraper
assembly 106. In addition, the section 136 defines a por-
tion of the slot 108 such that the slot 108 is a generally
U-shaped groove or channel that receives at least a por-
tion of the scraper assembly 106. Thus, one side of the
scraper assembly 106 is slidably engaged with one side
of the slot 108, the other side of the scraper assembly
106 is slidably engaged with the other side of the slot
108, and the upper end of the scraper assembly 106 is
engaged with the upper portion of the slot 108.
[0084] The sections 132, 134 of the frame 72 prefera-
bly also includes a handle or other protruding structure
137 that is configured to function as a handle. The frame
132 also includes a pair of holes 138, 140 that define a
portion of the inlet and outlet passages 52, 56, respec-
tively.
[0085] With reference to Figures 9 and 16, the scraper
assembly 106 preferably supports a sprayer assembly
142, which is configured to spray a wash fluid toward the
filter media 80. Preferably, the sprayer assembly 142 is
disposed at the upper portion of the scraper assembly
106 and is movable along with the scraper assembly 106
and closure 104 for cleaning the filter media 80 of the
filter chamber 70. In the illustrated embodiment, the
sprayer assembly 142 includes a washer fluid source
144, a feed manifold 146, and at least one nozzle or
sprayer 148.
[0086] The washer fluid source 144 (Figure 9) is con-
figured to provide a wash fluid to the feed manifold 146.
Wash fluid may travel from the fluid source 144 to the
feed manifold 146 through any suitable fluid passage.
However, preferably, a portion of the fluid passage is
defined within the scraper assembly 106. The washer
fluid source 144 can deliver any fluid suitable for being
sprayed out of the sprayer assembly 142 and washing
the chambers 70. In the illustrated embodiment, the
washer fluid source 144 provides liquid in the form of
water, with or without detergents. In one embodiment,
the washing liquid can be temperature controlled for ef-
fective and rapid removal of solids from the filter media
80. For example, the fluid source 144 can deliver heated
water to the sprayers 148 at a high pressure so that the
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sprayer 148 can produce high pressure spray 149 that
rapidly cleans the filter media 80. Those skilled in the art
will recognize that the fluid source 144 can provide any
fluid (e.g., air, water, liquid chemicals) that can be used
to clean the collection of filter plates 24.
[0087] The sprayer 148 is configured and adapted to
direct washer spray against at least a portion of the filter
media 80. In the illustrated embodiment, the sprayer 148
delivers fluid from the washer fluid source 144 to the filter
media 80 along at least a portion of the chambers 70 to
dislodge and remove particulate disposed within the
chamber 70. For example, at least one sprayer 148 can
direct a spray of wash fluid 149 towards at least a portion
of the surface of the filter media 80.
[0088] Preferably, the sprayer assembly 142 has more
than one and, in the illustrated arrangement, four
sprayers 148, a pair of which are arranged to spray one
side of the filter chamber 70 while the other pair are ar-
ranged to spray the other side of the filter chamber 70.
As the closure 104 is moved relative to the frame 72, the
sprayers 148 preferably direct the washer fluid spray 149
towards the filter media 80 to dislodge and remove par-
ticulate matter remaining after the particulate cake has
been discharged.
[0089] With reference to Figure 16, the scraper assem-
bly 106 preferably includes a pair of sides 126 that extend
from the upper portion of a body 152 of the scraper as-
sembly 106 to the lower portion of the body 152 and are
connected to at least one scraper member 110. The inner
portion of the body 152 defines at least a portion of the
chamber 70, preferably at least a portion of the perimeter
96 of the chamber 70.
[0090] The scraper member 110 includes opposing
ends 154a, 154b and an elongated portion 156 therebe-
tween. The ends 154a, 154b of the scraper members
110 are coupled to the sides 126 of the scraper assembly
106. Preferably, the scraper members 110 are disposed
between the sprayer assembly 142 and the flange 120
and generally parallel to each other. When the closure
104 is in the closed position, the scraper members 110
preferably extend substantially completely across the fil-
ter chamber 70, perpendicular to the longitudinal axis of
the filter plate assembly 46.
[0091] In the illustrated embodiment, .the elongated
body 156 of each scraper member 110 is generally hor-
izontally oriented and is generally rectangular in shape.
However, the scraper member 110 can have other suit-
able shapes for causing movement of the cake 102. For
example, but without limitation, the scraper member 110
may have a generally circular, elliptical, or polygonal
cross section. Furthermore, as will be appreciated, al-
though the scraper members 110 are generally horizon-
tally oriented in the illustrated embodiment, in other ar-
rangements the scraper members 110 may have other
orientations. For example, the scraper members 110 may
be vertically oriented, such as when the scraper assem-
bly 106 is configured for movement in a horizontal direc-
tion. Thus, in some preferred arrangements, the scraper

members 110 are oriented substantially normal to the
direction of movement of the scraper assembly 106.
[0092] The scraper assembly 106 can have any suit-
able number of scraper members 110 configured to re-
move solids from the filter chamber 70. In one embodi-
ment, the scraper assembly 104 has one scraper mem-
ber 110. In another embodiment, the scraper assembly
104 has a plurality of scraper members 110. In the illus-
trated embodiment, the scraper assembly 104 has four
scraper members 110. Each of the scraper members 110
can have a shape similar to the other scraper members
110. However, alternatively, the scraper members 110
can have shapes different than the other scraper mem-
bers 110. Furthermore, the scraper members 110 can
be disposed in different positions along the sides 126. In
the illustrated embodiment, the scraper members 110
are generally evenly spaced between an upper portion
158 of the body 152 and a lower portion 160 of the body
152. However, the scraper members 110 can be une-
venly spaced between the potions 158, 160 for the de-
sired scraping and thermal characteristics, as described
herein.
[0093] Preferably, the scraper members 110 are con-
figured to engage and segment at least a portion of par-
ticulate cake that forms in the filter chambers 70 of the
collection of filter plates 24. As illustrated in Figure 4a,
for example, the cake 102 surrounds at least a portion
of the scraper members 110 after an amount of solid
component of the slurry has been captured by the col-
lection of filter plates 24. When the closure 104 is moved
relative the filter plates, outer surfaces 162 of the scraper
members 110 engage the particulate cake 102 to break
it up and urge the cake 102 downwardly through the
opening 100 and out of the collection of filter plates 24.
Thus, preferably, the scraper members 110 have suffi-
cient structural characteristics to assist in breaking apart
the particulate cake 102. In the illustrated arrangement
of Figures 5-16, the scraper members 110 extend sub-
stantially entirely across the filter chamber 70. In some
arrangement, the scraper members 110 may even con-
tact the filter media 80.
[0094] In one arrangement, the scraper member 110
is configured to circulate a heating fluid, from a heating
fluid source (not shown), in thermal communication with
the particulate cake within the filter chambers 70 to assist
in drying the particulate cake. As illustrated in Figure 16,
preferably at least a portion of the scraper members 110
define an internal passage or channel 164 for carrying a
heating fluid (such as steam or hydraulic fluid, for exam-
ple) to thermally communicate with the cake 102 within
the chambers 70. The channel 164 has a longitudinal
axis that is generally aligned with the longitudinal axis of
the scraper member 110 and, preferably, the channels
164 of the individual scraper members 110 communicate
with one another to circulate the heating fluid throughout
the filter chamber 70 to drying, or reduction of moisture,
of the particulate cake 102.
[0095] With reference to Figure 16, preferably, the
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scraper assembly 106 carries at least one stay boss 166.
Alternatively, if no scraper assembly 106 is provided, the
stay boss can be carried by the closure 104. As will be
appreciated by one of skill in the art, the stay boss 166
is configured to support the filter plates 68 to resist de-
formation of the filter plates 68 along the longitudinal axis
of the collection of filter plates 24 during a filter cycle. In
the illustrated embodiment, a single stay boss 166 is pro-
vided which is a generally solid plate connected to a pair
of scraper members 110 near the central region of the
scraper assembly 106. When the scraper assembly 106
is within the chamber 70, the stay boss 166 is interposed
between the walls of the chamber 70 and is configured
to prevent substantial displacement of at least a portion
of the walls of the chamber 70. Furthermore, the stay
boss 166 can provide structural support to the scraper
members 110. Although not illustrated, a plurality of stay
bosses 166 can be coupled to the closure 104.
[0096] The stay boss 166 may take on various shapes
depending on desired structural characteristics and con-
figuration of the chamber 70. For example, the stay boss
166 may be generally square, rectangular, circular or el-
liptical and can be attached to one or more members,
such as the scraper members 110. The stay boss 166
can also define a surface that is configured to dislodge
cake formed within the chamber 70 as the scraper as-
sembly is moved between the closed and open position.
[0097] Preferably, the stay boss 166 extends substan-
tially across the axial width of the filter chamber 70. That
is, the dimension of the filter chamber 70 along the lon-
gitudinal axis of the filter press 20. More preferably, the
stay boss 166 contacts the filter media of each filter plate
68 when the filter plates are in a closed position. Prefer-
ably, a stay boss 166 is provided if the filter chamber 70
has a height or width dimension (in a plane generally
perpendicular to the longitudinal axis of the filter press
20) of more than about 20 inches. However, one or more
stay bosses may be provided for filter chambers 70 hav-
ing a dimension less than 20 inches, if desired. Those
skilled in the art can determine the suitable size, config-
uration, and orientation of the stay boss 166 depending
on the desired interaction between the boss 166 and the
filter plates 68.
[0098] Although not illustrated, the closure 104 and the
scraper assembly 106 can be separate components that
can be independently operated. In one embodiment, for
example, the closure 104 preferably includes the flange
120 for closing the opening 100. The scraper assembly
106, if provided, is preferably disposed within the filter
chamber 70 of the collection of filter plates 24. The clo-
sure 104 may be removed after the filtering cycle so that
the scraper assembly 106 can be employed to remove
cake 102. In some arrangements, a scraper assembly
106 may not be necessary or desired and, thus, may not
be provided.
[0099] With reference to Figures 14 and 15, preferably
the frames 72 and the filter plates 68 are keyed together
to reduce or eliminate relative movement between the

particulate filter plates 68 and the frame 72 when slurry
is pressurized within the filter chambers 70. Preferably,
the frame 72 is keyed to at least one filter plate 68 to
inhibit expansion of the frame 72, in a radial direction, in
response to fluid pressure within the chamber 70. In the
illustrated embodiment of Figures 14 and 15, the frame
72 has a key recess 168 that is configured to receive a
protrusion or key 170 on the plate 68. Preferably, the
frame 72 has a pair of key recesses 168 on each of the
section 132, 134 that are adapted to mate with a pair of
corresponding keys 170 of the plates 68. Additionally,
both sides of the frame 72 preferably have key recesses
168 such that plates 68 on both sides of the frame 72 are
keyed to the frame 72.
[0100] Although not illustrated, the key recess 168 can
be a hole, or other structure that is configured to receive
a structure on the plate 68. Alternatively, the frame 72
can have a key or protrusion that is configured to be re-
ceived within a key recess of the plate 68. In another
embodiment, the frame 72 and the plate 68 can have
ridges or grooves that are configured to engage each
other to prevent relative movement between them. In ad-
dition, a separate key member may be provided to en-
gage recesses in both the plates 68 and frame 72. Fur-
thermore, other methods for inhibiting radial expansion
of the frame 72 may also be utilized, such as internal or
external bracing within the frame 72, for example, but
without limitation. In one arrangement, the side rails 28
may be configured to contact the sides of the frame 72
to inhibit radial expansion. In such an arrangement, the
rails 28 may be sized to contact a substantial portion of
the length of the frame 72 or even the entire length of the
frame 72.
[0101] With respect to Figure 10, the closure 104 is
illustrated in the closed position. Preferably, as described
above, the closure 104 formes a seal with the frame 72
and/or plates 68 to prevent fluid from escaping from the
filter chamber 70 during operation. Preferably, the seals
formed between the closure 104 and the frame 72 and/or
plates 68 substantially prevent slurry from passing from
the filter chambers 70.
[0102] As described above, the particulate cake 102
may be heated to assist in drying the cake 102. Heated
fluid is preferably passed through the channels 164 of
the scraper assembly 106 so that heat from the fluid with-
in the channel 164 is conducted to the cake 102, and
thus heats the cake. Preferably, the channel 164 is sized
such that a sufficient amount of fluid can be passed
through the scraper member 110 to effectively warm the
cake within the collection of filter plates 24. The heating
of the cake 102 can be used in combination with the
squeeze cycle to ensure that the cake 102 is sufficiently
dry for convenient removal and collection.
[0103] As described above, a purge cycle may be uti-
lized to further dry the cake 102. In one embodiment, a
gas (e.g., air) is passed into and out of the chamber 70.
Moisture in the cake 102 is removed as the gas is blown
through and along the cake 102.
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[0104] The closure 104 can be moved from the closed
position to an open position to move the scraper assem-
bly 106 and assist in removing the particulate cake 102
from the filter chamber 70. The closure 104 can be moved
from the closed position by downwardly moving the clo-
sure 104 relative to the adjacent filter plates 68 and out
of the opening 100. This movement urges the cake within
the chambers 70 out of the opening 100. The speed that
the closure 104 is moved from the closed position to the
open position may be determined by the characteristics
of the cake 102.
[0105] Preferably, the filter plates 68 remain in, or close
to, a closed position contacting the frame 72 as the clo-
sure 104 is moved to the open position. Thus, the collec-
tion of filter plates 24 can be held between the heads 42,
44 such that the filter plates 68 (and frames 72) are in a
relatively compressed position relative to one another
while the closure 104 is moved from the closed position
to the open position. Further, several closures 104 can
be moved simultaneously from the closed position to the
open position by moving the rail 118. Thus, the chambers
70 can be emptied of solids without separating the filter
plates 68 and the frames 72 from one another.
[0106] Alternatively, the piston rod 40 can be retracted
to reduce the compressive force on the collection of filter
plates 24. After the reduction of pressure on the collection
of filter plates 24, the closure 104 may be moved from
the closed position to the open position to discharge the
cake. The reduced pressure can facilitate convenient re-
moval of the closure 104 and removal of the cake 102.
In another arrangement, the filter plates 68 and frames
72 may be separated a small distance to further reduce
the force necessary to discharge the particulate cake
102. However, preferably, the plates 68 are not separat-
ed a distance greater than the width W1 of the filter cham-
ber 70 or particulate cake 102.
[0107] While slurry is being filtered within the collection
of filter plates 24 during the filtering cycle, the closure
104 preferably is in the closed position and the sprayer
assembly 142 is off so that substantially no fluid is
sprayed from the sprayers 148. At the end of the filter
cycle, the closure 104 is moved from the closed position
by moving the closure 104 relative to the adjacent filter
plates 68 and out of the opening 100. This movement
assists the cake 102 within the chambers 70 in being
discharged from the opening 100, as described above.
Preferably, the closures 104 are then moved to a closed
position and the sprayers 148 are activated to direct a
spray of wash fluid toward the filter media 80, while the
closure 104 is pulled out of the opening 100 to wash
substantially the entire length of the filter media 80 from
the top to the bottom of the filter chamber 70.
[0108] Figure 17 illustrates a modification of the filter
plate assembly 46 of Figure 13. The filter plate assembly
46 of Figure 17 is substantially similar to the filter plate
assembly 46 of Figure 13 and, therefore, like reference
numerals are used to denote like components. Figure 17
illustrates a pair of individual filter plate assemblies 46,

including two frames 72 and three filter plates 68. As
described above, the first filter plate assembly 46 in-
cludes the forward-most plate 68, the forward-most frame
72 and the intermediate plate 68. The second filter plate
assembly includes the rearward-most plate 68, the rear-
ward-most frame 72 and the intermediate plate 68. Thus,
the intermediate plate 68 forms a portion of each illus-
trated filter plate assembly 46. Furthermore, the forward-
most and rearward-most plates 68 may form a portion of
filter plate assemblies (not shown) that are adjacent the
illustrated filter plate assemblies 46.
[0109] The filter plate assemblies 46 of Figure 17 are
substantially similar to any of the filter plate assemblies
46 described in relation to Figures 1-16. However, in the
assemblies 46 of Figure 17, the closures 104 and scraper
assemblies 106 of the forward-most filter plate assembly
46 and the rearward-most filter plate assembly 46 open
from different sides of the filter plate assemblies 46. That
is, the closures 104 and scraper assemblies 106 extend
from the filter plate assemblies 46 in different radial di-
rections from one another relative to a longitudinal axis
AL of the assemblies 46. Preferably, the closures 104
and scraper assemblies 106 extend from opposing sides
of the filter plate assemblies 46 and, more preferably,
from opposing vertical sides of the filter plate assemblies
46. The closures 104 and scraper assemblies 106 may
be moved by separate closure mechanisms or by the
same closure mechanism. Such an arrangement pro-
vides additional space between adjacent closures 104
and scraper assemblies 106 to permit the particulate
cake to be easily discharged without interference from
the particulate cake of adjacent filter cavities.
[0110] With reference to Figure 18a and 18b, a modi-
fication of the filter press 20 of Figure 1 is illustrated.
Preferably, the filter press 20 of Figures 18a and 18b is
substantially similar to the filter press 20 of Figure 1 and,
therefore, like reference numerals are used to denote
like components. However, in the filter press 20 of Fig-
ures 18a and 18b, the longitudinal axis of the collection
of filter plates 24 is oriented in a generally vertical direc-
tion. Accordingly, with such an arrangement, less floor
space is used compared with the filter press 20 of Figure
1.
[0111] The filter press 20 preferably is supported by a
frame assembly 150, which accommodates the hydraulic
cylinder 34. The hydraulic cylinder 34 is configured to
selectively apply or remove a squeezing force to the col-
lection of filter plates 24. The hydraulic cylinder 34 may
also be configured to retract to permit the individual filter
plates 68 (and frames 70, if provided) to separate from
one another. Preferably, a linking structure 152, such as
a cable or chain, for example, interconnects the adjacent
filter plates 68 (or a frame 70 and a filter plate 68) such
that when the hydraulic cylinder 34 is withdrawn, the filter
plates 68 (and frames 70, if provided) are held in a spaced
relationship by the linking structures.
[0112] Preferably, the filter press 20 of Figures 18a
and 18b include closures 104 and scraper assemblies
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106 which, desirably, are similar to those described with
reference to the filter press 20 of Figure 1. In the filter
press 20 of Figures 18a and 18b, adjacent closures 104
and scraper assemblies 106 are removed from different
sides, and preferably opposing sides, of the collection of
filter plates 24 to permit the particulate cake to be dis-
charged without interference from the particulate cake of
adjacent filter cavities. Preferably, the filter press 20 com-
prises a drive mechanism 154 that is configured to move
the closure rail 118 and closures 104. Desirably, the drive
mechanism 154 comprises a linkage arrangement con-
figured to convert linear movement in a direction gener-
ally parallel to the longitudinal axis of the filter press 20
into linear movement of the closure rail 118 in a direction
generally perpendicular to the longitudinal axis of the filter
press 20. However, other suitable arrangements to move
the closure rail 118 and/or closures 104 may also be
used.
[0113] Figures 19 and 20 illustrate a filter plate 68 in-
cluding a preferred filter media assembly, which incor-
porates a sealing member 200 about a peripheral edge
of the filter media 80. Advantageously, with such an ar-
rangement, the filter media 80 and sealing member 200
may be removed and replaced from the filter plate 68 as
a unit. The illustrated arrangement makes it possible to
reduce the amount of time required to assemble the filter
media 80 to the filter plate 68 and, in addition, simplifies
the fabrication of the filter plate 68, as is described in
greater detail below.
[0114] As described previously, the filter media 80
lines a portion of the filter chamber 70 (Figure 3) defined
by cooperating filter plates 68 and operates to trap certain
solid particulate matter while permitting liquid matter to
pass through the filter media and exit the filter chamber
70. With reference to Figure 20, the filter plate 68 defines
a groove 202 which extends around a periphery of the
filter media 80. The illustrated groove 20 is generally rec-
tangular in shape and receives a generally rectangular
portion of the seal member 200. The seal member 200
may additionally include protrusions 204 which protrude
from the rectangular portion of the seal member 200 and,
desirably, are compressed when the seal member 200
is inserted into the groove 202 to enhance the retention
of the seal member 200 within the groove 202. If desired,
the protrusions 204 may extend the entire length of the
seal member 200 to create a continuous rib or, alterna-
tively, the projections 204 may be discontinuous along
the length of the seal member 200. Furthermore, al-
though a rectangular shape in cross-section of the seal
member 200 and groove 202 is illustrated, other suitable
arrangements and shapes of the seal member 200 and
groove 202 may be used, as will be appreciated by one
of skill in the art.
[0115] As illustrated, when the seal member 200 is po-
sitioned within the groove 202, the seal member 200 pref-
erably is surrounded on three sides by the filter plate 68.
Desirably, an exposed surface of the seal member 200
defines a gasket surface 206 configured to contact an

opposing surface of either a frame 72 or filter plate 68 to
form a seal between the two members. Preferably, the
gasket surface 206 is shaped in a similar manner to the
gasket members currently used in the art, which are typ-
ically O-ring type members separate from the filter media
80. The illustrated gasket surface 206 is semi-circular in
cross-section and, preferably, extends the entire length
of the seal member 200 such that the gasket surface 206
bounds the entire filter chamber 70 (Figure 3). However,
the gasket surface 206 may comprise other suitable
cross-sectional shapes, if desired.
[0116] As described above, preferably, the filter media
80 is secured to the seal member 200 such that the filter
media 80 and seal member 200 are removable and re-
placeable from the filter plate 68 as a unit. In the illustrated
arrangement, a peripheral edge of the filter media 80 is
embedded within the seal member 200, as illustrated in
Figure 20. In one particularly preferred embodiment, the
seal member 200 is constructed of a thermoplastic pol-
ymeric material and, preferably, a plastisol. The plastisol
may be a PVC material in combination with a liquid plastic
plasticizer and other materials. Preferably, the plastisol
is capable of being converted to a liquid state with the
application of heat, such that the peripheral edge of the
filter media 80 may be introduced into the liquefied plas-
tisol material, of which the seal member 200 is construct-
ed. Once the peripheral edge of the filter media 80 is
introduced into the plastisol material, the plastisol mate-
rial is allowed to cool and solidify, thereby embedding
the peripheral edge of the filter media 80 within the seal
member 200. Although such an arrangement is presently
preferred, other suitable arrangements for securing the
filter media 80 to the seal member 200 may also be used
including, for example, mechanical fastening means, ad-
hesives, overmolding processes, or other suitable joining
methods.
[0117] Advantageously, the illustrated arrangement of
Figures 19 and 20 permits a simplified construction of
the filter plate 68. In the illustrated arrangement, the filter
media 80 and seal member 200 may be assembled to
the filter plate 68 by inserting the seal member 200 into
a single groove 202. In prior art constructions, the filter
media is assembled to the filter plate within a first groove
and the gasket member is assembled to the filter plate
within a second groove, thus necessitating an additional
groove and a more complex construction of the filter
plate, as each groove needs to be separately machined,
or otherwise formed. In addition, the illustrated filter me-
dia 80 and seal member 200 may be assembled to the
filter plate 68 in a single step, by inserting the seal mem-
ber 200 into the groove 202, while the prior art construc-
tions require two distinct steps.

Claims

1. A filter plate assembly (46), comprising a first filter
plate (68a) having a first surface,
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a second filter plate (68) having a second surface
facing said first surface, said first and second filter
plates movable between an open position and a
closed position relative one another, wherein in said
closed position an interior portion of said first surface
is spaced from an interior portion of said second sur-
face to define there between a filter chamber (70)
; and wherein said filter plate assembly (46) is capa-
ble of creating a seal between (88,94) said first filter
plate and said second filter plate; wherein
said filter chamber (70) has a longitudinal width W2
and a perimeter (96); wherein
at least a portion of said filter chamber (70) is lined
with a filter media;
said filter plate assembly (46) being characterized
in that it defines a sealed section of said perimeter
(96), said sealed section extending a length less than
an entire length of said perimeter (96) such that said
filter plate assembly also defines an open section
(98) of said perimeter (96), said open section being
sized and shaped to permit particulate cake to be
removed from said filter chamber, said open section
(98) having a longitudinal width W1 substantially
equal to the width W2 of the chamber (70); and
an elongated closure (104) is configured to be mov-
able between a first position closing said open sec-
tion (98) and a second position not closing said open
section (98), said closure (104) further being capable
of sealing said open section (98) of said perimeter
(96) in said first position.

2. The filter plate assembly (46) of claim 1, additionally
comprising a frame (72) between said first filter plate
(68a) and said second filter plate (68), said frame
(72) defining at least a portion of said open section
(98) of said perimeter (96), wherein preferably:

- said perimeter has four sides, said frame
bounding three sides of said perimeter; or
- said frame is keyed to at least one of said first
filter plate and said second filter plate to inhibit
expansion of said frame in response to pressure
within said filter chamber.

3. The filter plate assembly of claim 1, wherein said
closure (104) carries a scraper (106),
said scraper having a scraper surface extending be-
tween said first surface and said second surface and
configured to urge particulate cake within said filter
chamber toward said open section (98) when said
closure (104) is moved toward said second position.

4. The filter plate assembly of claim 3, wherein:

- said scraper surface extends substantially
completely across said filter chamber from said
first surface to said second surface; or
- said scraper comprises multiple scraper sur-

faces spaced from one another which segment
particulate cake within said filter chamber; or
- said scraper comprises an internal fluid pas-
sage configured to bring a fluid into thermal com-
munication with particulate cake within said filter
chamber; or
- said closure carries at least one spray nozzle
(148), said spray nozzle connected to a wash
fluid source and being configured to direct a
spray of wash fluid toward at least one of said
first surface and said second surface.

5. The filter plate assembly of claim 1, wherein:

- said closure comprises a portion extending into
said filter chamber, said portion supporting at
least one stay boss (166) extending substantial-
ly across said filter chamber from said first sur-
face to said second surface; or
- said perimeter includes an outer perimeter and
a length of said outer perimeter equals a length
of said sealed section plus a length of said open
section.

6. A method of filtering, comprising:

forming a sealed filter chamber with a filter plate
assembly comprising a first filter plate, a second
filter plate and a closure, said first filter plate and
said second filter plate being movable from an
open position to a closed position relative to one
another, said filter chamber defining a perimeter
(96) and having a longitudinal width W2 ,char-
acterized in that
the closure is elongated, said first filter plate and
said second filter plate partially close said filter
chamber is said closed position, thereby defin-
ing an open section of said filter chamber, said
open section having a longitudinal width W1
substantially equal to the width W2 of the cham-
ber, said closure being configured to close said
open section of said sealed filter chamber;
introducing a slurry into said filter chamber;
forcing a liquid component of said slurry through
a filter media lining at least a portion of said filter
chamber until a particulate cake is formed within
said filter chamber, said particulate cake occu-
pying a substantial portion of said filter chamber;
maintaining said first filter plate and said second
filter plate in said closed position;
removing said closure; and
discharging said particulate cake through said
open section of said filter chamber.

7. The method of claim 6, additionally comprising po-
sitioning a frame between said first filter plate and
said second filter plate, said frame at least partially
defining said open section, preferably additionally
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comprising keying said frame to at least one of said
first filter plate and said second filter plate to inhibit
expansion of said frame in response to pressure
within said filter chamber.

8. The method of claim 6, wherein said discharging of
said particulate cake is facilitated by a scraper, which
is movable through said filter chamber along with
movement of said closure away from said open sec-
tion.

9. The method of claim 6, additionally comprising:

- providing a scraper within said filter chamber
during a filter cycle, said scraper configured to
segment said particulate cake; or
- providing a scraper within said filter chamber
during a filter cycle, drying said particulate cake
within said filter chamber by circulating a heated
fluid within an internal fluid passage of said
scraper; or
- directing a spray of wash fluid toward said filter
media after said discharging of said particulate
cake through said open section of said filter
chamber and while maintaining said first filter
plate and said second filter plate in said closed
position; or
- resisting deformation of said first filter plate and
said second filter plate in response to pressure
external of said filter chamber by positioning at
least one stay boss within said filter chamber
during a filter cycle, said stay boss being carried
by said closure.

10. A filter press (20), comprising:

a frame (150) including a support surface;
a stationary head (44);
a movable head (42);
a plurality of filter plates as defined in claim 1
supported by said support surface between said
stationary head and said movable head, said
plurality of filter plates being movable relative to
one another along said support surface between
a separated position and a condensed position;
a force generator (34) configured to apply a force
to said movable head in a direction toward said
stationary head to squeeze said plurality of filter
plates between said movable head and said sta-
tionary head;
wherein adjacent pairs of said filter plates (68)
are of the first and second type, and are config-
ured to form a partially-sealed filter chamber
when said force generator applies a sufficient
force to create a seal between said plurality of
filter plates, a perimeter (96) of said filter cham-
ber having a longitudinal width W2 and compris-
ing an open section (98), said open section hav-

ing a longitudinal width W1 substantially equal
to the width W2 of the chamber (70);
an elongated closure (104) configured to close
said open section (98), said closure being re-
movable from said open section to permit par-
ticulate to be removed from said filter chambers
with said plurality of filter plates in said con-
densed position.

11. The filter press of claim 10, additionally comprising
a frame (72) interposed between said each of said
plurality of filter plates (68), each said frame defining
at least a portion of said open section (98) of said
perimeter (96) of a corresponding one of said filter
chambers.

12. The filter press of claim 10, wherein:

- said plurality of filter plates (68) define a longi-
tudinal axis aligned with a direction of movement
of said movable head, said open section of one
said filter chamber being radially offset relative
to said longitudinal axis from said open section
of an adjacent said filter chamber, or
- said perimeter includes an outer perimeter and
a length of said outer perimeter equals a length
of said open section plus a length of said partially
sealed section of said filter chamber.

13. The filter press of claim 10, wherein each of said
plurality of closures (104) carry a scraper (106), said
scraper having a scraper surface extending across
said filter chamber and configured to urge particulate
cake within said filter chamber toward said open sec-
tion when said closure is moved to a position re-
moved from said open section, preferably

- additionally comprising a drive mechanism
configured to move said plurality of closures
from a position closing said open sections to a
position removed from said open sections; or
- wherein each of said scrapers comprise mul-
tiple scraper surfaces spaced from one another
which segment particulate cake within said filter
chamber; or
- wherein said scrapers comprise an internal flu-
id passage configured to bring a fluid into ther-
mal communication with particulate cake within
said filter chamber.

14. The filter press of claim 10, wherein:

- each of said plurality of closures carries at least
one spray nozzle (148), said spray nozzle con-
nected to a wash fluid source and being posi-
tioned within said filter chamber when said clo-
sure is in a position closing said open section,
said spray nozzle configured to direct a spray of
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wash fluid toward a filter media within said filter
chamber; or
- each of said plurality of closures (104) com-
prises a portion extending into said filter cham-
ber, said portion supporting at least one stay
boss (166) extending substantially across said
filter chamber to inhibit collapse of said filter
chamber due to pressure external of said filter
chamber.

Patentansprüche

1. Filterplattenbaueinheit (46), die eine erste Filterplat-
te (68a), die eine erste Oberfläche aufweist, eine
zweite Filterplatte (68), die eine zweite Oberfläche
aufweist, die der genannten ersten Oberfläche ge-
genüberliegt, umfasst, wobei die genannte erste und
die genannte zweite Filterplatte relativ zueinander
zwischen einer offenen Stellung und einer geschlos-
senen Stellung beweglich sind, wobei in der genann-
ten geschlossenen Stellung ein Innenteil der ge-
nannten ersten Oberfläche von einem Innenteil der
genannten zweiten Oberfläche beabstandet ist, um
dazwischen eine Filterkammer (70) zu definieren;
und wobei die genannte Filterplattenbaueinheit (46)
zwischen (88, 94) der genannten ersten Filterplatte
und der genannten zweiten Filterplatte eine Dich-
tung erzeugen kann, wobei
die genannte Filterkammer (70) eine Längsbreite
W2 und einen Umfang (96) aufweist;
wobei wenigstens ein Teil der genannten Filterkam-
mer (70) mit einem Filtermedium ausgekleidet ist;
wobei die genannte Filterplattenbaueinheit (46) da-
durch gekennzeichnet ist, dass sie einen abge-
dichteten Abschnitt des genannten Umfangs (96)
definiert, wobei der genannte abgedichtete Ab-
schnitt über eine Länge verläuft, die kleiner als eine
Gesamtlänge des genannten Umfangs (96) ist, so-
dass die genannte Filterplattenbaueinheit außer-
dem einen offenen Abschnitt (98) des genannten
Umfangs (96) definiert, wobei der genannte offene
Abschnitt so bemessen und geformt ist, dass er zu-
lässt, dass ein Partikelkuchen aus der genannten
Filterkammer entnommen wird, wobei der genannte
offene Abschnitt (98) eine Längsbreite W1 aufweist,
die im Wesentlichen gleich der Breite W2 der Kam-
mer (70) ist; und
ein langgestreckter Verschluss (104) so konfiguriert
ist, dass er zwischen einer ersten Stellung, die den
genannten offenen Abschnitt (98) verschließt, und
einer zweiten Stellung, die den genannten offenen
Abschnitt (98) nicht verschließt, beweglich ist, wobei
der genannte Verschluss (104) ferner den genann-
ten offenen Abschnitt (98) des genannten Umfangs
(96) in der genannten ersten Stellung abdichten
kann.

2. Filterplattenbaueinheit (46) gemäß Anspruch 1, die
zwischen der genannten ersten Filterplatte (68a)
und der genannten zweiten Filterplatte (68) zusätz-
lich einen Rahmen (72) umfasst, wobei der genannte
Rahmen (72) wenigstens einen Teil des genannten
offenen Abschnitts (98) des genannten Umfangs
(96) definiert, wobei vorzugsweise:

- der genannte Umfang vier Seiten aufweist, wo-
bei der genannte Rahmen drei Seiten des ge-
nannten Umfangs begrenzt; oder
- der genannte Rahmen mit der genannten er-
sten Filterplatte und/oder mit der genannten
zweiten Filterplatte verkeilt ist, um eine Ausdeh-
nung des genannten Rahmens in Reaktion auf
einen Druck innerhalb der genannten Filterkam-
mer zu hemmen.

3. Filterplattenbaueinheit gemäß Anspruch 1, bei der
der genannte Verschluss (104) einen Abstreifer
(106) trägt, wobei der genannte Abstreifer eine Ab-
streiferoberfläche aufweist, die zwischen der ge-
nannten ersten Oberfläche und der genannten zwei-
ten Oberfläche verläuft, und so konfiguriert ist, dass
er einen Partikelkuchen innerhalb der genannten Fil-
terkammer in Richtung des genannten offenen Ab-
schnitts (98) drängt, wenn der genannte Verschluss
(104) in Richtung der genannten zweiten Stellung
bewegt wird.

4. Filterplattenbaueinheit gemäß Anspruch 3, bei der:

- die genannte Abstreiferoberfläche im Wesent-
lichen vollständig von der genannten ersten
Oberfläche zu der genannten zweite Oberfläche
über die genannte Filterkammer verläuft; oder
- der genannte Abstreifer mehrere voneinander
beabstandete Abstreiferoberflächen umfasst,
die den Partikelkuchen innerhalb der genannten
Filterkammer segmentieren; oder
- der genannte Abstreifer einen inneren Fluid-
durchlass umfasst, der so konfiguriert ist, dass
er ein Fluid in thermische Verbindung mit dem
Partikelkuchen innerhalb der genannten Filter-
kammer bringt; oder
- der genannte Verschluss wenigstens eine
Sprühdüse (148) trägt, wobei die genannte
Sprühdüse mit einer Spülfluidquelle verbunden
ist und zum direkten Sprühen eines Spülfluids
in Richtung der genannten ersten Oberfläche
und/oder der genannten zweiten Oberfläche
konfiguriert ist.

5. Filterplattenbaueinheit gemäß Anspruch 1, bei der:

- der genannte Verschluss einen Teil umfasst,
der in die genannte Filterkammer verläuft, wobei
der genannte Teil wenigstens einen Strebenvor-
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sprung (166) stützt, der im Wesentlichen von
der genannten ersten Oberfläche zu der ge-
nannten zweiten Oberfläche über die genannte
Filterkammer verläuft; oder
- der genannte Umfang einen Außenumfang
enthält und eine Länge des genannten Außen-
umfangs gleich einer Länge des genannten ab-
gedichteten Abschnitts plus einer Länge des ge-
nannten offenen Abschnitts ist.

6. Verfahren zum Filtern, das umfasst:

Bilden einer abgedichteten Filterkammer mit ei-
ner ersten Filterplattenbaueinheit, die eine erste
Filterplatte, eine zweite Filterplatte und einen
Verschluss umfasst, wobei die genannte erste
Filterplatte und die genannte zweite Filterplatte
relativ zueinander aus einer offenen Stellung in
eine geschlossene Stellung beweglich sind, wo-
bei die genannte Filterkammer einen Umfang
(96) definiert und eine Längsbreite W2 aufweist;
dadurch gekennzeichnet, dass
der Verschluss langgestreckt ist, wobei die ge-
nannte erste Filterplatte und die genannte zwei-
te Filterplatte die genannte Filterkammer in der
genannten geschlossenen Stellung teilweise
verschließen; wodurch ein offener Abschnitt der
genannten Filterkammer definiert wird, wobei
der genannte offene Abschnitt eine Längsbreite
W1 aufweist, die im Wesentlichen gleich der
Breite W2 der Kammer ist, wobei der genannte
Verschluss so konfiguriert ist, dass er den ge-
nannten offenen Abschnitt der genannten abge-
dichteten Filterkammer verschließt;
Einleiten eines Schlamms in die genannte Fil-
terkammer;
Drängen einer flüssigen Komponente des ge-
nannten Schlamms durch ein Filtermedium, das
wenigstens einen Teil der genannten Filterkam-
mer auskleidet, bis innerhalb der genannten Fil-
terkammer ein Partikelkuchen gebildet worden
ist, wobei der genannte Partikelkuchen einen
wesentlichen Teil der genannten Filterkammer
einnimmt;
Halten der genannten ersten Filterplatte und der
genannten zweiten Filterplatte in der genannten
geschlossenen Stellung;
Entnehmen des genannten Verschlusses; und
Entladen des genannten Partikelkuchens durch
den genannten offenen Abschnitt der genann-
ten Filterkammer.

7. Verfahren gemäß Anspruch 6, das zusätzlich das
Positionieren eines Rahmens zwischen der genann-
ten ersten Filterplatte und der genannten zweiten
Filterplatte umfasst, wobei der genannte Rahmen
wenigstens teilweise den genannten offenen Ab-
schnitt definiert, das vorzugsweise zusätzlich das

Verkeilen des genannten Rahmens mit der genann-
ten ersten Filterplatte und/oder mit der genannten
zweiten Filterplatte, um die Ausdehnung des ge-
nannten Rahmens in Reaktion auf Druck innerhalb
der genannten Filterkammer zu hemmen, umfasst.

8. Verfahren gemäß Anspruch 6, bei dem das genann-
te Entladen des genannten Partikelkuchens durch
einen Abstreifer erleichtert wird, der zusammen mit
der Bewegung des genannten Verschlusses weg
von dem genannten offenen Abschnitt durch die ge-
nannte Filterkammer beweglich ist.

9. Verfahren gemäß Anspruch 6, das zusätzlich um-
fasst:

- Bereitstellen eines Abstreifers innerhalb der
genannten Filterkammer während eines Filter-
zyklus, wobei der genannte Abstreifer so konfi-
guriert ist, dass er den genannten Partikelku-
chen segmentiert; oder
- Bereitstellen eines Abstreifers innerhalb der
genannten Filterkammer während eines Filter-
zyklus, Trocknen des genannten Partikelku-
chens innerhalb der genannten Filterkammer
durch Umwälzen eines erwärmten Fluids inner-
halb eines inneren Fluiddurchlasses des ge-
nannten Abstreifers; oder
- Leiten eines Sprühnebels von Spülfluid in Rich-
tung des genannten Filtermediums nach dem
genannten Entladen des genannten Partikelku-
chens durch den genannten offenen Abschnitt
der genannten Filterkammer und währenddes-
sen Halten der genannten ersten Filterplatte und
der genannten zweiten Filterplatte in der ge-
nannten geschlossenen Stellung; oder
- Widersetzen einer Verformung der genannten
ersten Filterplatte und der genannten zweite Fil-
terplatte in Reaktion auf Druck außerhalb der
genannten Filterkammer durch Positionieren
wenigstens eines Strebenvorsprungs innerhalb
der genannten Filterkammer während eines Fil-
terzyklus, wobei der genannte Strebenvor-
sprung von dem genannten Verschluss getra-
gen ist.

10. Filterpresse (20), die umfasst:

einen Rahmen (150), der eine Stützoberfläche
enthält;
einen feststehenden Kopf (44);
einen beweglichen Kopf (42);
eine Mehrzahl von Filterplatten, wie sie in An-
spruch 1 definiert sind, die durch die genannte
Stützoberfläche zwischen dem genannten fest-
stehenden Kopf und dem genannten bewegli-
chen Kopf gestützt sind, wobei die genannte
Mehrzahl von Filterplatten entlang der genann-
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ten Stützoberfläche relativ zueinander zwischen
einer getrennten Stellung und einer zusammen-
gedrängten Stellung beweglich sind;
einen Krafterzeuger (34), der zum Anlegen einer
Kraft an den genannten beweglichen Kopf in ei-
ner Richtung zu dem genannten feststehenden
Kopf konfiguriert ist, um die genannte Mehrzahl
von Filterplatten zwischen dem genannten be-
weglichen Kopf und dem genannten feststehen-
den Kopf zu pressen;
wobei angrenzende Paare der genannten Filter-
platten (68) von dem ersten und von dem zwei-
ten Typ sind und so konfiguriert sind, dass sie
eine teilweise abgedichtete Filterkammer bil-
den, wenn der genannte Krafterzeuger eine
ausreichende Kraft anlegt, um zwischen der ge-
nannten Mehrzahl von Filterplatten eine Abdich-
tung zu erzeugen, wobei ein Umfang (96) der
genannten Filterkammer eine Längsbreite W2
aufweist und einen offenen Abschnitt (98) um-
fasst, wobei der genannte offene Abschnitt eine
Längsbreite W1 aufweist, die im Wesentlichen
gleich der Breite W2 der Kammer (70) ist;
einen langgestreckten Verschluss (104), der
zum Verschließen des genannten offenen Ab-
schnitts (98) konfiguriert ist, wobei der genannte
Verschluss aus dem genannten offenen Ab-
schnitt entnehmbar ist, um zu ermöglichen, dass
Partikel aus den genannten Filterkammern mit
der genannten Mehrzahl von Filterplatten in der
genannten zusammengedrängten Stellung ent-
nommen werden.

11. Filterpresse gemäß Anspruch 10, die zusätzlich ei-
nen Rahmen (72) umfasst, der zwischen jeder der
genannten Mehrzahl von Filterplatten (68) liegt, wo-
bei jeder genannte Rahmen wenigstens einen Teil
des genannten offenen Abschnitts (98) des genann-
ten Umfangs (96) einer entsprechenden der genann-
ten Filterkammern definiert.

12. Filterpresse gemäß Anspruch 10, bei der:

- die genannte Mehrzahl von Filterplatten (68)
eine Längsachse definieren, die auf eine Bewe-
gungsrichtung des genannten beweglichen
Kopfs ausgerichtet ist, wobei der genannte of-
fene Abschnitt einer genannten Filterkammer
relativ zu der genannten Längsachse von dem
genannten offenen Abschnitt einer angrenzen-
den genannten Filterkammer radial versetzt ist,
oder
- der genannte Umfang einen Außenumfang
enthält und eine Länge des genannten Außen-
umfangs gleich einer Länge des genannten of-
fenen Abschnitts plus einer Länge des genann-
ten teilweise abgedichteten Abschnitts der ge-
nannten Filterkammer ist.

13. Filterpresse gemäß Anspruch 10, bei der jeder der
genannten Mehrzahl von Verschlüssen (104) einen
Abstreifer (106) trägt, wobei der genannte Abstreifer
eine Abstreiferoberfläche aufweist, die über die ge-
nannte Filterkammer verläuft und so konfiguriert ist,
dass er einen Partikelkuchen innerhalb der genann-
ten Filterkammer in Richtung des genannten offenen
Abschnitts drängt, wenn der genannte Verschluss in
eine von dem genannten offenen Abschnitt entfernte
Stellung bewegt wird, wobei die Filterpresse vor-
zugsweise:

- zusätzlich einen Antriebsmechanismus um-
fasst, der zum Bewegen der genannten Mehr-
zahl von Verschlüssen aus einer Stellung, die
die genannten offenen Abschnitte verschließt,
in eine Stellung, die von den genannten offenen
Abschnitten entfernt ist, konfiguriert ist; oder
- wobei jeder der genannten Abstreifer mehrere
voneinander beabstandete Abstreiferoberflä-
chen umfasst, die den Partikelkuchen innerhalb
der genannten Filterkammer segmentieren;
oder
- wobei die genannten Abstreifer einen inneren
Fluiddurchlass umfassen, der so konfiguriert ist,
dass er ein Fluid in thermische Verbindung mit
dem Partikelkuchen innerhalb der genannten
Filterkammer bringt.

14. Filterpresse gemäß Anspruch 10, bei der:

- jeder der genannten Mehrzahl von Verschlüs-
sen wenigstens eine Sprühdüse (148) trägt, wo-
bei die genannte Sprühdüse mit einer Spülfluid-
quelle verbunden ist und innerhalb der genann-
ten Filterkammer positioniert ist, wenn der ge-
nannte Verschluss in einer Stellung ist, die den
genannten offenen Abschnitt verschließt, wobei
die genannte Sprühdüse zum Leiten eines
Sprühnebels von Spülfluid in Richtung eines Fil-
termediums innerhalb der genannten Filterkam-
mer konfiguriert ist; oder
- jeder der genannten Mehrzahl von Verschlüs-
sen (104) einen Teil umfasst, der in die genannte
Filterkammer verläuft, wobei der genannte Teil
wenigstens einen Strebenvorsprung (166)
stützt, der im Wesentlichen über die genannte
Filterkammer verläuft, um ein Zusammendrän-
gen der genannten Filterkammer wegen Drucks
außerhalb der genannten Filterkammer zu hem-
men.

Revendications

1. Ensemble plaque de filtration (46) comprenant une
première plaque de filtration (68a) avec une premiè-
re surface, une seconde plaque de filtration (68) avec
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une seconde surface faisant face à ladite première
surface, lesdites premières et secondes plaques de
filtration étant mobiles entre une position ouverte et
une position fermée l’une par rapport à l’autre, dans
lequel dans ladite position fermée, une partie inté-
rieure de ladite première surface est espacée d’une
partie intérieure de ladite seconde surface pour dé-
finir au milieu une chambre de filtration (70) ; et dans
lequel ledit ensemble plaque de filtration (46) est ca-
pable de créer un joint entre (88, 94) ladite première
plaque de filtration et ladite seconde plaque de fil-
tration, dans lequel
ladite chambre de filtration (70) a une largeur longi-
tudinale W2 et un périmètre (96), dans lequel au
moins une partie de ladite chambre de filtration (70)
est revêtue d’un produit filtrant, ledit ensemble pla-
que de filtration (46) étant caractérisé en ce qu’il
définit une section étanche dudit périmètre (96), la-
dite section étanche s’étendant sur une longueur in-
férieure à une longueur entière dudit périmètre (96)
de sorte que ledit ensemble plaque de filtration dé-
finisse aussi une section ouverte (98) dudit périmètre
(96), ladite section ouverte étant dimensionnée et
formée pour permettre à la masse particulaire d’être
retirée de ladite chambre de filtration, ladite section
ouverte (98) ayant une largeur longitudinale W1 es-
sentiellement égale à la largeur W2 de la chambre
(70) ; et
une fermeture allongée (104) est configurée pour
être déplaçable entre une première position fermant
ladite section ouverte (98) et une seconde position
ne fermant pas ladite section ouverte (98), ladite fer-
meture (104) étant en outre capable de sceller ladite
section ouverte (98) dudit périmètre (96) dans ladite
première position.

2. Ensemble plaque de filtration (46) selon la revendi-
cation 1, comprenant en outre un cadre (72) entre
ladite première plaque de filtration (68a) et ladite se-
conde plaque de filtration (68), ledit cadre (72) défi-
nissant au moins une partie de ladite section ouverte
(98) dudit périmètre (96), dans lequel de préférence :

- ledit périmètre a quatre côtés, ledit cadre con-
tenant trois côtés dudit périmètre ; ou
- ledit cadre est claveté sur au moins l’une de
ladite première plaque de filtration et ladite se-
conde plaque de filtration pour empêcher l’ex-
pansion dudit cadre en réponse à la pression
dans ladite chambre de filtration.

3. Ensemble plaque de filtration selon la revendication
1, dans lequel ladite fermeture (104) porte une racle
(106), ladite racle ayant une surface de racle s’éten-
dant entre ladite première surface et ladite seconde
surface et étant configurée pour pousser la masse
particulaire dans ladite chambre de filtration vers la-
dite section ouverte (98) lorsque ladite fermeture

(104) est déplacée vers ladite seconde position.

4. Ensemble plaque de filtration selon la revendication
3, dans lequel :

- ladite surface de racle s’étend essentiellement
complètement au travers de ladite chambre de
filtration de ladite première surface à ladite se-
conde surface ; ou
- ladite racle comprend de multiples surfaces de
racle espacées les unes des autres qui segmen-
tent la masse particulaire dans ladite chambre
de filtration , ou
- ladite racle comprend un passage fluidique in-
terne configuré pour amener un fluide en com-
munication thermique avec la masse particulai-
re dans ladite chambre de filtration , ou
- ladite fermeture porte au moins un pulvérisa-
teur (148), ledit pulvérisateur étant relié à une
source de fluide de lavage et étant configuré de
sorte à diriger un jet de fluide de lavage vers au
moins l’une de ladite première surface et ladite
seconde surface.

5. Ensemble plaque de filtration selon la revendication
1, dans lequel :

- ladite fermeture comprend une partie s’éten-
dant dans ladite chambre de filtration, ladite par-
tie supportant au moins un bossage de retenue
(166) s’étendant essentiellement au travers de
ladite chambre de filtration de ladite première
surface à ladite seconde surface ; ou
- ledit périmètre contient un périmètre extérieur
et une longueur dudit périmètre extérieur égale
à une longueur de ladite section étanche plus
une longueur de ladite section ouverte.

6. Procédé de filtration comprenant :

la formation d’une chambre de filtration étanche
avec un ensemble plaque de filtration compre-
nant une première plaque de filtration, une se-
conde plaque de filtration et une fermeture, la-
dite première plaque de filtration et ladite secon-
de plaque de filtration étant déplaçables d’une
position ouverte à une position fermée l’une par
rapport à l’autre, ladite chambre de filtration dé-
finissant un périmètre (96) et ayant une largeur
longitudinale W2, caractérisé en ce que
la fermeture est allongée, ladite première plaque
de filtration et ladite seconde plaque de filtration
ferment partiellement ladite chambre de filtra-
tion dans ladite position fermée, définissant par
là-même une section ouverte de ladite chambre
de filtration, ladite section ouverte ayant une lar-
geur longitudinale W1 essentiellement égale à
la largeur W2 de la chambre, ladite fermeture
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étant configurée pour fermer ladite section
ouverte de ladite chambre de filtration étanche ;
l’introduction d’une suspension dans ladite
chambre de filtration ,
le refoulement d’un composant liquide de ladite
suspension par un produit filtrant revêtant au
moins une partie de ladite chambre de filtration
jusqu’à ce qu’une masse particulaire soit formée
dans ladite chambre de filtration, ladite masse
particulaire occupant une partie essentielle de
ladite chambre de filtration ;
le maintien de ladite première plaque de filtration
et de ladite seconde plaque de filtration dans
ladite position fermée ;
le retrait de ladite fermeture ; et
l’évacuation de ladite masse particulaire par la-
dite section ouverte de ladite chambre de filtra-
tion.

7. Procédé selon la revendication 6, comprenant en
outre le positionnement d’un cadre entre ladite pre-
mière plaque de filtration et ladite seconde plaque
de filtration, ledit cadre définissant au moins en partie
ladite section ouverte, comprenant en outre de pré-
férence le clavetage dudit cadre sur au moins l’une
de ladite première plaque de filtration et ladite se-
conde plaque de filtration pour empêcher l’expan-
sion dudit cadre en réponse à la pression dans ladite
chambre de filtration.

8. Procédé selon la revendication 6, dans lequel ladite
évacuation de ladite masse particulaire est facilitée
par une racle qui est mobile au travers de ladite
chambre de filtration avec le mouvement de ladite
fermeture loin de ladite section ouverte.

9. Procédé selon la revendication 6, comprenant en
outre :

- la fourniture d’une racle dans ladite chambre
de filtration pendant un cycle de filtration, ladite
racle étant configurée pour segmenter ladite
masse particulaire ; ou
- la fourniture d’une racle dans ladite chambre
de filtration pendant un cycle de filtration, le sé-
chage de ladite masse particulaire dans ladite
chambre de filtration par la circulation d’un fluide
chauffé dans un passage fluidique interne de
ladite racle; ou
- la direction d’un jet de fluide de lavage vers
ledit produit filtrant après ladite évacuation de
ladite masse particulaire par ladite section
ouverte de ladite chambre de filtration tout en
maintenant ladite première plaque de filtration
et ladite seconde plaque de filtration dans ladite
position fermée ; ou
- la résistance à la déformation de ladite premiè-
re plaque de filtration et de ladite seconde pla-

que de filtration en réponse à la pression à l’ex-
térieur de ladite chambre de filtration par le po-
sitionnement d’au moins un bossage de retenue
dans ladite chambre de filtration pendant un cy-
cle de filtration, ledit bossage de retenue étant
porté par ladite fermeture.

10. Filtre-presse (20) comprenant :

un cadre (150) contenant une surface porteuse ;
une tête stationnaire (44) ;
une tête mobile (42) ;
une pluralité de plaques de filtration selon la re-
vendication 1 supportée par ladite surface por-
teuse entre ladite tête stationnaire et ladite tête
mobile, ladite pluralité des plaques de filtration
étant mobile les unes par rapport aux autres le
long de ladite surface porteuse entre une posi-
tion séparée et une position condensée ;
un générateur de force (34) configuré pour ap-
pliquer une force à ladite tête mobile dans une
direction vers ladite tête stationnaire pour pres-
ser ladite pluralité de plaques de filtration entre
ladite tête mobile et ladite tête stationnaire ;
dans lequel les paires adjacentes desdites pla-
ques de filtration (68) sont du premier et second
type et sont configurées pour former une cham-
bre de filtration partiellement étanche lorsque
ledit générateur de force applique une force suf-
fisante pour créer un joint entre ladite pluralité
de plaques de filtration, un périmètre (96) de la-
dite chambre de filtration ayant une largeur lon-
gitudinale W2 et comprenant une section ouver-
te (98), ladite section ouverte ayant une largeur
longitudinale W1 essentiellement égale à la lar-
geur W2 de la chambre (70) ;
une fermeture allongée (104) configurée pour
fermer ladite section ouverte (98), ladite ferme-
ture pouvant être retirée de ladite section ouver-
te pour permettre à la masse particulaire d’être
retirée desdites chambres de filtration avec la-
dite pluralité de plaques de filtration dans ladite
position condensée.

11. Filtre-presse selon la revendication 10, comprenant
un cadre (72) interposé entre chacune de ladite plu-
ralité de plaques de filtration (68), chaque cadre dé-
finissant au moins une partie de ladite section ouver-
te (98) dudit périmètre (96) d’une chambre de filtra-
tion correspondante desdites chambres de filtration.

12. Filtre-presse selon la revendication 10, dans lequel :

- ladite pluralité de plaques de filtration (68) dé-
finit un axe longitudinal aligné avec une direction
de mouvement de ladite tête mobile, ladite sec-
tion ouverte d’une dite chambre de filtration
étant radialement décalée par rapport audit axe
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longitudinal de ladite section ouverte d’une dite
chambre de filtration adjacente ou
- ledit périmètre contient un périmètre extérieur
et une longueur dudit périmètre extérieur égale
à une longueur de ladite section ouverte plus
une longueur de ladite section partiellement
étanche de ladite chambre de filtration.

13. Filtre-presse selon la revendication 10, dans lequel
chacune de ladite pluralité de fermeture (104) porte
une racle (106), ladite racle ayant une surface de
racle s’étendant au travers de ladite chambre de fil-
tration et étant configurée pour pousser la masse
particulaire dans ladite chambre de filtration vers la-
dite section ouverte lorsque ladite fermeture est dé-
placée vers une position retirée de ladite section
ouverte, de préférence

- comprenant en outre un mécanisme d’entraî-
nement configuré pour déplacer ladite pluralité
de fermetures d’une position fermant lesdites
sections ouvertes à une position retirée desdites
sections ouvertes ; ou
- dans lequel chacune desdites racles comprend
de multiples surfaces de racle espacées les
unes des autres qui segmentent la masse par-
ticulaire dans ladite chambre de filtration , ou
- dans lequel lesdites racles comprennent un
passage fluidique interne configuré pour ame-
ner un fluide en communication thermique avec
la masse particulaire dans ladite chambre de
filtration.

14. Filtre-presse selon la revendication 10, dans lequel :

- chacune de ladite pluralité de fermetures porte
au moins un pulvérisateur (148), ledit pulvérisa-
teur étant relié à une source fluidique de lavage
et étant positionné dans ladite chambre de fil-
tration lorsque ladite fermeture est dans une po-
sition fermant ladite section ouverte, ledit pulvé-
risateur étant configuré pour diriger un jet de flui-
de de lavage vers un produit filtrant dans ladite
chambre de filtration , ou
- chacune de ladite pluralité de fermetures (104)
comprend une partie s’étendant dans ladite
chambre de filtration, ladite partie supportant au
moins un bossage de retenue (166) s’étendant
au travers de ladite chambre de filtration pour
empêcher l’affaissement de ladite chambre de
filtration dû à la pression à l’extérieur de ladite
chambre de filtration.
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