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uniformly. However, in order to alter the internal pressure of the suction
box from sub-atmospheric BACKGROUND OF THE INVENTION
pressure to atmospheric pressure, and in order to quickly return the
suction box to the initial point, The present invention relates to vacuum
filtra-   5   the constructions and arrangements of the machin- tion
apparatuses with horizontal filter-like conveyors  ery are again inevitably
complicated, thereby in- for the filtration of various type of slurries
(insoluble  creasing the costs of the apparatus as a whole. solid particles
suspended in a liquid) used in, e.g.,   GB-A-1434211 discloses an endless
filter belt inorganic chemical processes, organic chemical      which
circulates intermittently in one direction, and processes, food processing,
mining extraction, or  io   a plurality of vacuum trays fixedly secured
under waste treatment processes. In particular, the       the horizontally
advancing section of the endless present invention relates to a vacuum
filtrating ap-  filter belt in such a manner that the endless filter
paratus for filtering slurries of water and relatively  belt can advance
over the vacuum trays. The end- large particles between 20 and 1000 [err]m
in diam-    less filter belt advances and stops intermittently. eter.
15   When the endless filter belt stops, the vacuum Conventionally, vacuum
filtrating apparatuses   trays turn to be evacuated so as to draw water
such as those mentioned above are categorized       from the slurry
conveyed by the endless filter belt. into one of two types. One type
continuously draws  After a certain duration, the interior pressure of the
water from a slurry by means of one or more         vacuum trays is
converted to atmospheric pres- vacuum  chambers. The other type
intermittently  20  sure, thereby stopping the suction. This process is
draws water from a slurry by means of one or more   repeated so that the
slurry is progressively filtered. vacuum chambers having one or more valves
and          In the art of GB-A-1434211, the constructions the like.
and arrangements of the machinery is simple, and The former is further
categorized into one of    the cost of the apparatus is therefore less in
com- two types. In one type, vacuum  chambers are  25   parison with the
preceding prior arts. However, provided under an endless rubber belt. The
end-     since the endless filter belt advances intermittently less rubber
belt is synchronously advanced with an  and slurry is fed from a fixed
position, the slurry is endless filter belt, wherein continuous filtration
can  not uniformly distributed on the endless filter belt. he accomplished.
In the other type, a large number  Accordingly, the filtration of the
slurry is not uni- of vacuum chambers are coupled with a circulating   30
form. Additionally, the cake of particles formed on structure like an
endless filter belt, whereby con-  the endless filter belt as a result of
the filtration of tinuous filtration can be accomplished. In both     the
slurry is formed variably on the endless filter these prior arts, by virtue
of the continuous filtra-  belt so that the washing of the cake on the
endless tion, it is advantageous that the slurry be fed con-  filter belt
cannot be performed efficiently. In addi- stantly and uniformly. However,
the constructions  35  tion, since the endless filter belt advances
intermit- and arrangements of the machinery to accomplish     tently, the
switching of the valve mechanisms and this are inevitably complicated,
thereby increasing  the like for the vacuum trays, for the slurry supply,
the costs of the apparatus as a whole.              and for the washing
water, are elaborate, and the Examples of the latter, that is, the
intermittently  service life of the valve mechanisms and the like is
suction type, are disclosed in GB-A-1416186 and   40  shortened.
Furthermore, in order to prevent the GB-A-1434211. GB-A-1416186 discloses
an end-        reverse movement of the endless filter belt during less
filter belt which circulates continuously in one  intermittent advance, a
special mechanism is re- direction, and a subjacent suction box provided
quired. Moreover, when washing the cake on the within the path of the
endless filter belt. The suc-  endless filter belt, if the washing water is
supplied tion box is temporarily advanced along with the   45  to the
endless filter belt continuously, some portion endless filter belt in such
a manner that the suction  of the water must be wasted since the endless
filter box is disposed under the horizontally advancing    belt presents
cakes to the washing water only section of the endless filter belt. During
the ad-  intermittently. vancement of the suction box, the suction box
In order to solve the above problems, a vacu- draws water from the slurry
which is conveyed by   so  [err] filtrating apparatus and a method
therefor, dis- the endless filter belt. Once the suction box arrives
closed in JP-A-62-114616, were proposed by one at a predetermined point,
the suction box is re-    of the present inventors. In this art, an endless
filter leased from the endless filter belt by the introduc-  belt
intermittently advances and a slurry is fed from tion of air by means of
the switching of a valve,   a feeder, which can reciprocate, onto the
endless and the suction box is then quickly returned to the   55  filter
belt, so that a plurality of layers of caked initial point. In this art, by
virtue of the continuous  material of uniform thickness is formed on the
advancement of the endless filter belt, it is also  endless filter belt.
advantageous that slurry be fed constantly and 2    
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structure, the caked material  liquid feeder is disposed backward of the
first generally does not form a uniform thickness on the  washing liquid
feeder in the direction of the move- endless filter belt because the slurry
is fed from a  ment of the endless filter belt. The second washing feeder
which temporally stops. In practice, the slur-  liquid feeder feeds a fresh
liquid onto the cake of ry does not usually disperse on the endless filter
5   the solid particles for washing the solid particles. belt uniformly. In
particular, if the filtration rate of  The first washing liquid feeder
feeds a secondary the slurry is high, the cake of particles may be   liquid
which has already been utilized for washing thicker in some regions.
Therefore, it is difficult to  the solid particles onto the cake of the
solid par- filter water from the slurry uniformly.            tides for
washing the solid particles. Since the cakes thus formed are not of uniform
10  In another aspect of the present invention, the thickness, it is
difficult to uniformly wash the par-  vacuum filtration apparatus further
comprises a belt tides therein.
advancing device which intermittently advances the Water for washing the
cake on the endless       endless filter belt, the belt advancing device
being filter belt is sprayed as a mist by means of a spray  connected to
said reciprocating means for recipro- nozzle. In order to avoid the
clogging of the spray   15  cating the mixture feeder and the washing
liquid nozzle, the water must be fresh; secondary water   feeder along the
endless filter belt, whereby the which has already been used for washing
the cake   mixture feeder and the washing liquid feeder can and then been
filtrated sometimes includes fine    be reciprocated by a length of the
intermittent solid particles and is unacceptable.               advancement
of the endless filter belt. 20       Preferably, the belt advancing device
holds on SUMMARY OF THE INVENTION                           to the endless
filter belt while the belt advancing device advances the endless filter
belt, and the belt It is therefore an object of the present invention
advancing device releases the endless filter belt to provide a vacuum
filtration apparatus with a    when the endless filter belt is stopped,
whereby the horizontal conveyor in which the above-mentioned   25   mixture
feeder and the washing liquid feeder can problems are solved.
uniformly feed the slurry or the washing liquid onto More specifically, it
is an object of the present  the endless filter belt while the endless belt
is invention to provide a vacuum filtration apparatus in  advanced, and
whereby the mixture feeder and the which a uniform slurry layer, and
therefore a uni-  washing liquid feeder can be returned to initial form
cake of slurry particles, can be produced,  30  positions from where the
feeding of the mixture or thereby improving the filtration rate and the
wash-  the washing water commences when the endless ing rate of the
apparatus, and thereby improving   filter belt is stopped. the purity of
the cake.                                More preferably, the vacuum
filtration appara- It is another object of the present invention to  tus
further comprises a cleaning device having at provide a vacuum filtration
apparatus in which an   35  least one spraying means which cleanses the
end- endless filter belt can be reliably advanced inter-  less filter belt
after generally removing the cake of mittently in one direction at a
constant pitch without  the solid particles from the endless filter belt.
The using an anti-reverse mechanism to prevent the     spraying means is
driven by the belt advancing backward movement of the endless filter belt.
device in synchrony with the movement of the Another object of the present
invention is to  40  endless filter belt, thereby cleansing the endless
prevent undue stress on the endless filter belt,   filter belt uniformly
and continuously. thereby increasing its service life.
Preferably, the belt advancing device com- It is another object of the
present invention to  prises upper and lower sandwiching members for reuse
filtrated water for washing the cake of par-  sandwiching the endless
filter belt, and driving ticles.                                       45
means for driving the sandwiching members to It is another object of the
present invention to  reciprocate along the endless filter belt, thereby
provide a cleaning device for cleansing the endless  intermittently
advancing the endless filter belt held filter belt connected to and thus
driven by the belt  between the sandwiching members. advancing device,
thereby cleansing the endless filter belt uniformly and continuously.
50   BRIEF DESCRIPTION OF THE DRAWINGS In accordance with one aspect of the
present invention, a vacuum filtration apparatus is of the   Figure 1 is a
side view of a vacuum filtration kind recited by the preamble portion of
claim 1 and  apparatus according to the first embodiment of has the
features recited in its characterizing por-  the present invention; tion.
55      Figure 2 is a simplified view of the filtration Preferably, the
vacuum  filtration apparatus      apparatus in Figure 1, in which the
endless filter comprises a first washing liquid feeder and a sec-    belt
advances by one subsection; ond washing liquid feeder. The second washing 3
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simplified view of the filtration  from the slurry. The endless filter belt
1 is wound apparatus in Figure 1, in which the slurry feed-  around a pair
of main rollers 2 and 7 in which the ers and the water feeders are moved to
the right  main roller 2 is a drive roller which is connected to by one
subsection of the endless filter belt;    a drive mechanism (not shown) and
rotates con- Figure 4 is a simplified view of the filtration   5
tinuously. The endless filter belt 1 is also wound apparatus in Figure 1,
in which the slurry feed-  around a plurality of (four in the embodiment)
auxil- ers and the water feeders are moved to the left  iary guide rollers
3, 4, 5, and 6. Accordingly, the by one subsection of the endless filter
belt;    endless filter belt 1 comprises an upper horizon- Figure 5 is a
simplified view of a filtration ap-  tally advancing section 1a, as can be
seen in paratus according to a second embodiment of  l0  Figure 1. the
present invention, in which the endless filter  The auxiliary guide roller
4 is provided with an belt advances by one subsection;
actuator (for example, a pneumatic cylinder) 9, so Figure 6 is a simplified
view of the filtration  that the actuator 9 expands and retracts, thereby
apparatus in Figure 5, in which the slurry feeder  adjusting the position
of the guide roller 4. When and the water feeders are moved to the right by
is  the actuator 9 expands, the rotation of the drive one subsection of the
endless filter belt;      roller 2 can be transmitted to the endless filter
belt Figure 7 is a simplified view of the filtration  1. When the actuator
4 retracts, the rotation of the apparatus in Figure 5, in which the slurry
feeder  drive roller 2 cannot be transmitted to the endless and the water
feeders are moved to the left by  filter belt 1. Accordingly, the endless
belt 1 can be one subsection;                             20  advanced
intermittently. Figure 8 is a side view of a vacuum filtration      In the
vicinity of the drive roller 2, a scraper 8 apparatus according to a third
embodiment of     is provided for scraping the cake of particles off the
the present invention;                           endless filter belt 1.
Figure 9 is an enlarged view of the vacuum          Under the upper
horizontally advancing section filtration apparatus in Figure 8, showing a
belt  25   1 a of the endless filter belt 1, five vacuum cham- advancing
device;                                bers Al to A5 are fixedly disposed
in such a Figure 10 is an enlarged front view of the belt  manner that the
upper horizontally advancing sec- advancing device shown in Figure 9;
tion la is in contact with the vacuum chambers Al Figure 11 is a side view
of a vacuum filtration  to A5. The vacuum chambers Al to A5 are aligned
apparatus according to a fourth embodiment of  30  along the endless filter
belt 1. Each of the vacuum the present invention;
chambers Al to A5 is provided independent of the Figure 12 is a side view
of the vacuum filtration  other vacuum  chambers. Each of the vacuum
apparatus in Figure 11, in which the slurry feed-  chambers Al to A5 is
connected to a first control er and the water feeders are moved slightly to
valve 1 Oa and a second control valve 1Ob. Each of the right;
35  the vacuum chambers Al to A5 is connected to a Figure 13 is a side view
of the vacuum filtration  reservoir 1Oc via the second control valve 1Ob,
and apparatus in Figure 11, in which the slurry feed-  all the reservoirs
10c are connected to a vacuum er and the water feeders are moved to the
right  pump 11. Each of the reservoirs 10c is connected by one stroke; and
to a liquid pump 12 for accumulating water from Figure 14 is a perspective
view of the vacuum   40  the slurry. filtration apparatus in Figure 11,
showing a belt   When the first control valve 1 Oa is open, the advancing
section.                               corresponding vacuum chamber is
filled with air. When the first control valve 10a is closed and the
DETAILED DESCRIPTION OF THE PREFERRED              second control valve 10b
is open, the correspond- EMBODIMENTS                                   45
ing vacuum chamber is evacuated and draws mois- ture or water from the
slurry on the horizontally With reference to the accompanying drawings,
advancing section 1a of the endless filter belt 1. various preferred
embodiments of the present in-      The upper horizontally advancing
section 1a of vention will be described in detail hereinafter.   the
endless filter belt 1 is classified into five sub- so sections each of
equal length along the direction of First Embodiment
advance of the endless filter belt, i.e., a first cake- formation
subsection, a second cake-formation sub- Figure 1 depicts a vacuum
filtration, apparatus  section, a first washing subsection, a second wash-
according to a first embodiment of the present     ing subsection, and a
dehydration subsection. invention. In the drawing, reference numeral 1 des-
55  These subsections are respectively determined by ignates an endless
filter belt which conveys a slur-  the vacuum chambers Al to A5. ry (a
mixture of insoluble solid particles suspended  A guide frame 13 is
disposed above the upper in a liquid) and a cake of solid particles
extracted  horizontally advancing section la of the endless 4    
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actuator (e.g., a pneumatic cylinder)  Next, as shown in Figure 2, the
upper horizon- 19 is mounted on the guide frame 13. The axis of   tally
advancing section la of the endless filter belt the cylinder 19 is disposed
along the direction of  1 is quickly advanced (to the right in the
drawings) advance of the endless filter belt 1. At the distal  by the
length of the subsections and then stopped end of the piston rod of the
cylinder 19, an elon-   5   by means of activating and deactivating the
afore- gated coupling bar 18 is attached. Suspended from  mentioned
actuator 9. As the upper horizontally the coupling bar 18, are a first
slurry feeder 14, a  advancing section la advances, as shown in Figure
second slurry feeder 15, a first water feeder 16,  2, the first slurry
feeder 14 feeds the slurry onto and a second water feeder 17 which are
disposed    the first cake-formation subsection on the vacuum along the
direction of advance of the endless filter  l0  chamber Al; the second
slurry feeder 15 feeds the belt 1. The feeders 14-17 slidable along the
guide  slurry onto the second cake-formation subsection frame can be
reciprocated along with the piston    on the vacuum chamber A2; the first
water feeder rod of the cylinder 19.                            16 feeds
the secondary filtered water onto the first The first and second slurry
feeders 14 and 15   washing subsection on the vacuum chamber A3; feed
slurry onto the endless filter belt 1. The first  15  and the second water
feeder 17 feeds fresh water water feeder 16 feeds a secondary filtered
water   onto the second washing subsection on the vacu- which passed
through the second washing sub-       um chamber A4. section and was then
recirculated. The second          More specifically, a first layer of the
cake of water feeder 17 feeds fresh water, for example,    particles is
already formed on the second cake- water from  an outside water line. Each
of the   20  formation subsection on the vacuum chamber A2. feeders 14-17
is tubular, rather than a spray nozzle.  The second slurry feeder 15 feeds
the slurry onto Therefore, it is unlikely that one or more of the  the
first cake layer on the second cake-formation feeders will clog.
subsection. In addition, a two-layered cake is al- When the piston rod of
the cylinder 19 is      ready formed on the first and second washing
extended, as shown in Figures 1 and 2, the first  25  subsections on the
vacuum chambers A3 and A4. slurry feeder 14 is disposed above the first
cake-  The secondary filtered water is fed on and washes formation
subsection (above the vacuum chamber     the cake on the first washing
subsection on the Al); the second slurry feeder 15 is disposed above
vacuum chamber A3, and fresh water is fed on and the second cake-formation
subsection (above the    washes the cake on the second washing subsec-
vacuum chamber A2); the first water feeder 16 is  30  tion on the vacuum
chamber A4 which has already disposed above the first washing subsection
(above  been washed by the secondary filtered water. the vacuum chamber
A3); and the second water           Once the advancement of the endless
fitter belt feeder 17 is disposed above the second washing     1 is
stopped, the interior pressure in all the vacuum subsection (above the
vacuum chamber A4).          chambers Al to A5 begins to decrease by means
When the piston rod of the cylinder 19 is  35  of the closing of the first
control valve 1 Oa and the retracted, as shown in Figure 3, the first
slurry  opening of the second control valve 10b. At the feeder 14 is
disposed above the boundary between   same time, the piston rod of the
cylinder 19 com- the first cake-formation subsection (above the    mences
to slowly retract by the length of the vacuum chamber Al) and the second
cake-forma-      subsections. As the piston rod of the cylinder 19 tion
subsection (above the vacuum chamber A2);  40  slowly retracts, the slurry
feeders 14 and 15 and the second slurry feeder 15 is disposed above the
the water feeders 16 and 17 are also slowly moved boundary between the
second cake-formation sub-    by the length of the subsections (to the
right in the section and the first washing subsection (above the
drawings), as can be seen in Figure 3. vacuum chamber A3); the first water
feeder 16 is      As a result, the first layer of the cake of par- disposed
above the boundary between the first  45  ticles is formed on the first
cake-formation sub- washing subsection and the second washing sub-
section on the vacuum chamber Al as shown in section (above the vacuum
chamber A4); and the     Figure 3. In addition, the second layer of the
cake second water feeder 17 is disposed above the       is formed on the
first layer which has already been boundary between the second washing
subsection     formed on the second cake-formation subsection and the
dehydration subsection (above the vacuum   50  on the vacuum chamber A2. On
the first washing chamber A5).
subsection on the vacuum chamber A3, the secon- By using the
above-described structure, vacu-   dary filtered water is supplied to wash
impurities um filtration is accomplished as follows. From a   out of the
two-layered cake. On the second wash- state shown in Figure 4, the vacuum
suction of all  ing subsection on the vacuum chamber A4, fresh the vacuum
chambers Al to A5 is first stopped. In  55  water is supplied to further
wash impurities from this state, the piston rod of the cylinder 19 is  the
two-layered cake. At the dehydration subsec- maintained in the extended
position.               tion on the vacuum chamber A5, the water included
in the washed cake is drawn off by the vacuum, 5    
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the cake.                     along with the piston rod of the cylinder 19
to the From the state shown in Figure 3, the piston  right in the drawings
for 12 seconds. The feeders rod of the cylinder 19 is quickly extended by
the  14, 15, 16, and 17 were moved along with the length of the subsections
to the state shown in   piston rod of the cylinder 19 (to the left in the
Figure 4. Thus, the slurry feeders 14 and 15 and   5   drawings) for 3
seconds. the water feeders 16 and 17 are also quickly         Accordingly,
a dehydrated cake of the mag- moved along with the piston rod by the length
of  netic iron oxide was obtained at the rate of 448 the subsections (to
the left in the drawings).    kg/h. The moisture in the dehydrated cake was
Accordingly, the formation of the first layer of  43%, and the density of
the caustic soda was the cake is completed on the first cake-formation  10
0.12% by weight. subsection, while the formation of the second layer  In
contrast, when the feeders 14, 15, 16, and of the cake is completed on the
second cake-      17 were fixed during the drive of the endless belt
formation subsection. In addition, on the first and  1, in the obtained
dehydrated cake, the moisture second washing subsections, the washing of
the    was 54%, and the density of the caustic soda was cake is
accomplished while the dehydration of the   15  0.37% by weight. cake is
continued on the dehydration subsection.     These results indicate that
the present inven- When the state of the cake-formation shown in  tion can
contribute to increasing the purity of the Figure 4 is reached, the process
is returned to the  obtained cake. That is, in the case in which the
aforementioned initial stage. That is, from the state  feeders 14, 15, 16,
and 17 were fixed, the layers of shown in Figure 4, the vacuum suction of
all the   20  the cake were not formed uniformly; thus, the de- vacuum
chambers Al to A5 is first stopped, and    hydration was not uniform, and
the washing water then the upper horizontally advancing section 1a of
could not flush through the cake uniformly. the endless filter belt 1 is
quickly advanced (to the  In contrast, in the present invention, the slurry
right in the drawings) by the length of the sub-  is uniformly and
constantly fed onto the horizontally sections and then stopped by means of
the activa-  25  advancing section 1a of the endless filter belt 1. tion
and deactivation of the aforementioned ac-   Accordingly, the filtration
can be achieved uniform- tuator 9.
ly and the filtration rate is enhanced. In addition, In summary, on the
endless filter belt 1, the  the washing water for the cake uniformly passes
two-layered cake of the slurry is formed by means  through the cake so that
the washing of the cake of the slurry feeders 14 and 15. By virtue of the
30  can be achieved uniformly and the washing rate is water feeders 16 and
17, the cake is progressively  enhanced. washed. Furthermore, the cake is
dehydrated and dried in the dehydration subsection. The cake is  Second
Embodiment then scraped from the endless filter belt 1 by means of the
scraper 8 and accumulated as a final  35  Figures 5 to 7 depict a second
embodiment of product.                                         the present
invention. In the embodiment, only one Next, an example of use of the
vacuum filtra-  slurry feeder 14 is provided. The four vacuum tion
apparatus will be described.                 chambers Al, A3, A4, and A5
are provided in that In the example, the substantial width of the  order.
The operation of the second embodiment is endless filter belt was 800 mm.
The length of each   40  the same as in the first embodiment. Thus, the of
the vacuum chambers Al to A5 was 700 mm.       cake-formation subsection,
the first washing sub- Accordingly, the pitch of the feeding openings of
section, the second washing subsection, and the the feeders 14, 15, 16, and
17 was 700 mm. The    dehydration subsection are provided on the hori-
stroke of the piston rod of the cylinder was also  zontally advancing
section 1a of the endless filter 700 mm.
45  belt 1. Accordingly, one layered cake can be ob- The slurry was a
mixture of water, magnetic   tained. iron oxide at 15% by weight, and
caustic soda at     As can be understood from the preceding first 12% by
weight. The average size of the particles of  and second embodiments, the
number of the slurry the magnetic iron oxide was 20 [err]. The slurry was
feeders and the water feeders may be selected in fed from each of the two
feeders 14 and 15 at 3000   50  light of the preferable purity of the
obtained cake kg/h.                                             and the
rate of filtration determined by the slurry The water was fed from the two
feeders 16 and  particles. 17 at 600 I/h respectively. When evacuated, the
In the above embodiments, one-layered or two- vacuum chambers Al to A5 had
a pressure of 400   layered cakes can be obtained. However, the mmHg in
each chamber.                        55  present invention is not limited
to the above em- The endless filter belt 1 was stopped for 15   bodiments.
It is usually possible to form cakes of seconds and then advanced for 5
seconds. In addi-  up to four layers. The number of cake layers is tion,
the feeders 14, 15, 16, and 17 were moved   dependent on the filtration
properties of the par- 6    
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Experientially, if the ratio between the mass  After filtration has been
conducted for a certain of the washing water and the mass of the particles
period, the interior pressure in the vacuum cham- is 1, the duration of
washing may be substantially  ber is equalized with atmospheric pressure,
where- shorter than the duration of the cake-formation.   by the endless
filter belt 21 is advanced being Accordingly, it is advantageous to
increase the   5   released from the vacuum chambers Al, A3, A4, number of
layers of the cake as much as possible.  and A5. The slurry is then again
fed from the slurry feeder 14. Consequently, as the interiors of the Third
Embodiment                                   vacuum chambers alternate
between a partial vacu- um and atmospheric pressure, the endless filter
Next, with reference to Figures 8 through 10, a   10  belt 21 stops and
advances intermittently. The slur- third embodiment of the present
invention will be  ry fed from the slurry feeder 14 onto the upper
described.                                         horizontally advancing
section 21a of the endless In the drawings, reference numeral 20 des-
belt 21 may be dehydrated continuously, thereby ignates a frame of a vacuum
filtration apparatus   creating a cake of the particles on the upper hori-
according to the third embodiment. At suitable po-  15  zontally advancing
section 21a. sitions along the frame 20, a plurality of guide      If
necessary, the cake is washed by water fed rollers 20a, 20b, and 20c are
attached so as to be  from water feeders 16 and 17, and then dehydrated
freely rotatable, and an endless filter belt 21 is  again. The finished
cake is scraped from the end- wound around the guide rollers 20a, 20b, and
20c   less belt 21 by means of a scraping mechanism in such a manner that
the endless filter belt 21   20  like the scraper 8 in the first
embodiment, and is comprises an upper horizontally advancing section
accumulated as a final product. The endless belt 21a between the guide
rollers 20a and 20c. As will  21 from which the cake has been scraped is
then be described in detail later, the horizontally advan-  cleaned in a
cleaning device 28. cing section 21 a of the endless filter belt 21 can be
In the present embodiment, the above structure advanced in one direction
along arrow A in Figure  25  is the same as in the conventional technique.
The 8 intermittently and at a constant pitch.          present embodiment
is characterized in that the Under the upper horizontally advancing section
endless filter belt 21 is intermittently advanced by 21a of the endless
filter belt 21, four vacuum     a constant pitch by means of a belt
advancing chambers Al, A3, A4, and A5 are fixedly disposed   device 29. in
such a manner that the upper horizontally advan-  30  Next, the belt
advancing device 29 will be cing section 21a is contact with the vacuum
cham-  described in detail with reference to Figures 9 and bers Al, A3, A4,
and A5. The vacuum chambers       10. Al, A3, A4, and A5 are aligned along
the endless      As shown in Figures 9 and 10, a pair of sand- filter belt
1.                                     wiching members 30 and 31 of an
elongated bar Each of the vacuum chambers Al, A3, A4, and   35  shape are
disposed perpendicular to the direction A5 is connected to the valve
mechanism  in a       of movement of the endless filter belt 21. The manner
similar to that in the first embodiment.    endless filter belt 21
intermediates between the Accordingly, the vacuum  chambers may be al-
upper sandwiching member 30 and the lower sand- ternately filled with air
or may be evacuated.     wiching member 31. The length of the sandwiching
On the upper horizontally advancing section   40   members 30 and 31 along
the lengthwise direction 21a of the endless filter belt 21, a slurry is
uni-  thereof is longer than the width of the endless filter formly fed
from a slurry feeder 14. Once the slurry  belt 21. arrives at the first
vacuum chamber Al by the         A pair of actuators 32 (e.g., pneumatic
cyl- movement of the endless filter belt 21 for a certain  inders) are
mounted on both ends of the upper distance, all the vacuum chambers Al, A3,
A4, and   45  sandwiching member 30. The distal ends of the A5 are
evacuated, and at the same time, the end-   piston rods 33 of the actuators
32 are coupled with less filter belt 21 is stopped. Thus, the endless  both
ends of the lower sandwiching member 31. filter belt 21 is sucked to the
upper surfaces of all  Accordingly, the lower sandwiching member 31 the
vacuum chambers Al, A3, A4, and A5. By         can be raised and lowered in
relation to the upper virtue of the partial vacuum (more exactly, by de-
50  sandwiching member 30. That is to say, if the creasing the pressure) in
the vacuum chamber Al,   lower sandwiching member 30 is raised upward, the
moisture or water contained in the slurry is   the endless filter belt 21
can be sandwiched be- drawn from the slurry on the upper horizontally
tween the sandwiching members 30 and 31. advancing section 21a of the
endless filter belt 21   Both ends of the upper sandwiching member through
the upper horizontally advancing section   55  30 are mounted on vehicles
35, respectively. At the 21a, and the water is subsequently drained away
lower portion of the frame 20 of the vacuum filtra- via tubes (not shown).
tion apparatus, a pair of supporting tracks 36 are fixedly located along
the advancement direction of 7    
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belt 21. Each of the vehicles 35  slurry. has a pair of wheels 34 which
rotatably move along    Accordingly, the pitch of the intermittent move-
the corresponding supporting track 36.             ment of the endless
filter belt 21 is determined by An actuator 37 (e.g., a pneumatic cylinder)
is  the stroke of the piston rod 38 of the actuator 37. mounted on the
lower portion of the frame of the   5   The duration of the stopping of the
endless belt 21 vacuum filtration apparatus in such a manner that  is
selected in light of the preferred dehydrating and the piston rod 38 of the
actuator 37 is disposed   filtrating duration. along the advancement
direction of the endless        The aforementioned cleaning device 28 com-
filter belt 21 and toward the upper sandwiching    prises an enclosure
through which the endless filter member 30. The distal end of the piston
rod 38 of  io  belt 21 passes, and a water injection nozzle 39 the actuator
37 is coupled with the lengthwise     disposed within the enclosure. The
enclosure pre- center portion of the upper sandwiching member     vents the
water sprayed from the injection nozzle 30. The extension and the
retraction of the piston  39 from splashing out. The water from the
injection rod 38 cause the reciprocating movement of the     nozzle 39
cleanses the endless filter belt 21 after vehicles 35 along the supporting
tracks 36.   15  the scraping of the cake. The injection nozzle 39 is
Before advancement of the endless filter belt  located at a distal end of a
water supply pipe 40. 21, both of the upper and lower sandwiching mem-
The water supply pipe 40 is coupled with the bers 30 and 31 are located at
initial position B   piston rod 38 of the actuator 37, so that the injec-
illustrated by the dotted lines. In this state, by  ton nozzle 39 can be
moved along the endless activating the actuator 32, the lower sandwiching
20  filter belt 21 due to the extension and retraction of member 31 is so
raised that the endless filter belt  the piston rod 38. 21 is sandwiched
and is tightly held between the       Consequently, when the belt 21 is
advanced sandwiching members 30 and 31. The piston rod      quickly in the
direction of arrow A in Figure 9, the 38 of the actuator 37 is then
extended. Accord-    injection nozzle 39 is also moved quickly by the
ingly, the upper and lower sandwiching members  25  piston rod 38 of the
actuator 37. When the piston 30 and 31 holding the endless filter belt 21
there-  rod 38 is retracted and thus the injection nozzle 39 between is
quickly advanced to the left (in the    is returned in the direction of
arrow D, the endless direction of arrow C) in the drawing. As the sand-
filter belt 21 is stopped. Accordingly, if the duration wiching members 30
and 31 are stopped at the       of the stopping of the endless filter belt
21 is position illustrated by the solid lines, the endless  30
sufficiently long, the piston rod 38 can be retracted filter belt 21 is
also moved from the initial position  so slowly that the cleansing of the
endless filter B and stopped where the sandwiching members        belt 21
may be accomplished sufficiently within the are illustrated by solid lines.
duration of the stroke of the piston rod 38. The lower sandwiching member
31 is then            With such a structure, the cleansing water can
lowered at the position where the sandwiching   35  be supplied
continuously. Accordingly, it is unnec- members are illustrated by solid
lines, thereby re  essary to provide a device, for example, a elec- leasing
the endless filter belt 21. The sandwiching  tromagnetic switching valve
for switching the members 30 and 31 are returned to the initial
cleansing water supply on and off. position B at a low speed which is
suitable for the    In addition, according to the third embodiment,
filtration rate, hold the endless belt 21 there-  40  the endless filter
belt can always be advanced between again, and move the endless belt 21 to
intermittently in one direction by a constant pitch the position where the
sandwiching members are     without using a back-movement prevent mecha-
illustrated by solid lines. This cycle continues so  nism of the endless
filter belt. In addition, since the that the endless filter belt 21 is
intermittently ad-  endless filter belt is not received any initial tension
vanced by a constant pitch.                   45  for driving the endless
filter belt unlike in the first The above-described intermittent movement
of    and second embodiment, it is possible to prevent the endless filter
belt 21 is synchronized with the  undue stress on the endless filter belt,
thereby above-described switching of the vacuum cham-      increasing its
service life. bers Al, A3, A4, and A5 between atmospheric pressure and
partial vacuum. That is, when the   so  Fourth Embodiment endless filter
belt 21 is advanced, the interior of the vacuum chambers Al, A3, A4, and A5
is at at-           Next, with reference to Figures 11 through 14,
mospheric pressure. When the endless filter belt   a fourth embodiment of
the present invention will 21 is stopped, the interior of the vacuum
chambers  be described. Al, A3, A4, and A5 is under a partial vacuum, so
55  The fourth embodiment is an improvement of that the endless filter belt
21 is sucked to the   the third embodiment in view of the second em- vacuum
chambers Al, A3, A4, and A5, and the        bodiment. In the following
description, like refer- moisture or water of the slurry is removed from
the  ence symbols are attached to like structural ele- 8    



15                EPO517 985 B1                      16 ments of the third
embodiment, and the description  are possible, without departing from the
scope of of the elements already described will not be re-  the invention
as stated in the accompanying peated.
claims. The fourth embodiment is characterized in that the slurry feeder 14
and the water feeders 16 and   6   Claims 17 are moved in synchrony with
the movement of the filter endless belt 21. As shown in Figures 11-  1. A
vacuum filtration apparatus comprising: at 14, the slurry feeder 14, the
first water feeder 16,  least one vacuum chamber (Al-A5) disposed and the
second water feeder 17 are suspended           at a predetermined position
and having an from a pair of elongated coupling bars 18. Each of  10
opening at the upper end thereof; the coupling bars 18 is connected to the
upper            an endless filter belt (1) having a generally sandwiching
member 30 of the belt advancing de-        horizontal section (1 a)
disposed on the open- vice 29 through a connecting bar 50. The feeders
ing of the vacuum chamber (Al -A5); 14, 16, and 17 are slidable along a
guide frame 13        an evacuation means (11) for evacuating which is
disposed above the upper horizontally  16    the interior of the vacuum
chamber (Al-A5) advancing section 21 a of the endless filter belt 21.  and
Accordingly, when the filter endless belt 21 is        a belt advancing
means (2, 4, 7, 9) for quickly advanced along with the belt advancing
intermittently advancing the filter belt (1) by a device 29, the slurry
feeder 14, the first water       predetermined unit length toward a
predeter- feeder 16, and the second water feeder 17 are also   20  mined
direction; quickly moved by the length of the stroke of the
characterized in that the filtration apparatus piston rod 38 of the
actuator 37 (to the left in the   further comprises: drawings). That is,
the feeders 14, 16, and 17 are        at least one mixture feeder (14, 15)
for moved quickly from the state shown in Figure 13 to     continuously
feeding a mixture of a liquid and the state shown in Figure 11 through the
state  25     solid particles suspended therein onto the hori- shown in
Figure 12.                                    zontal section (la) of the
filter belt (1) to form a Then, the belt advancing device 29 releases
cake of the solid particles; the endless filter belt 21, and returns to the
initial    at least one washing liquid feeder (16, 17) position at a low
speed which is suitable for the      for continuously feeding washing
liquid onto filtration rate.                              30       the cake
formed on the horizontal section (1a) As the piston rod 38 of the actuator
37 slowly     of the filter belt (1); retracts, the slurry feeder 14 and
the water feeders      a reciprocating means (19) for reciprocat- 16 and 17
are also slowly moved by the length of      ing the mixture feeder (14, 15)
and the wash- stroke of the piston rod 38 of the actuator 37 (to    ing
feeder (16, 17) along the filter belt (1) by the right of the drawing).
That is, the feeders 14,  35  the unit length ; and 16, and 17 are moved
slowly from the state shown          a control means for controlling the
evacu- in Figure 11 to the state shown in Figure 13           ation means
(11), the belt advancing means (2, through the state shown in Figure 12.
4, 7, 9) and the reciprocating means (19), so This cycle continues so that
the endless filter    as to repeat the steps of: belt 21 is intermittently
advanced by a constant  40    i) advancing the filter belt (1) at a
relatively pitch. In addition, when the endless filter belt 21      high
speed by the unit length while stopping stops, the slurry feeder 14
uniformly feeds the          the evacuation by the evacuation means slurry
onto the cake-formation subsection (above         (11): the vacuum chamber
Al); the first water feeder 16        ii) evacuating the interior of the
vacuum uniformly feeds the secondary filtrated water onto  45   chamber
(Al-A5) and advancing the mixture the cake formed on the first washing
subsection          feeder (14, 15) and the washing liquid feed- (above the
vacuum chamber A3); the second water          er (16, 17) toward the belt
advancement feeder 17 uniformly feeds the fresh water onto the
direction, at a relatively low speed, by the cake on the second washing
subsection (above the         unit length ; and vacuum chamber A4); and the
cake on the de-  so          iii) returning the mixture feeder (14, 15) and
hydration subsection (above the vacuum chamber           the washing liquid
feeder (16, 17) to the A5) is dehydrated and dried uniformly.
initial positions thereof, at a relatively high In other words, the fourth
embodiment realizes       speed. the same process as in the second
embodiment. Although preferred embodiments of the present  55  2. A vacuum
filtration apparatus according to invention have been disclosed for
illustrative pur-   claim 1, wherein the washing liquid feeder con- pose,
those skilled in the art will appreciate that    sists of a first washing
liquid feeder (16) and a various modifications, additions, and
substitutions    second washing liquid feeder (17), the second 9    
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feeder (17) is disposed in front  PatentansprUche of the first washing
liquid feeder (16) in the belt advancing direction, the first washing liq-
1. Vakuumfiltervorrichtung mit uid feeder (16) feeds secondary liquid which
- wenigstens einer Vakuumkammer (Al- has been utilized for washing the
cake, and the   5     A5) in einer vorgegebenen Position mit second washing
liquid feeder (17) feeds fresh           einer Offnung am oberen Ende;
liquid onto the cake washed by the secondary         - einem endlosen
Filterband (1) mit einem liquid.
im wesentlichen waagerechten Abschnitt (1a), der auf der Offnung der
Vakuum- 3. A vacuum  filtration apparatus according to  10          kammer
(A1-A5) angeordnet ist; claim  1, wherein the distance between the
- einer Absaugeinrichtung (11) zum Evaku- feeding points of the first and
second washing          ieren des Inneren der Vakuumkammer liquid feeders
(16, 17) is equal to the unit           (Al -A5); und length.
- einem Bandantrieb (2,4,7,9) zum intermit- 15          tierenden VorrOcken
des Filterbandes (1) 4. A vacuum  filtration apparatus according to
um eine vorgegebene LAngeneinheit in claim  1, wherein the belt advancing
means              einer vorgegebenen Richtung; (29) comprises a holding
means (30, 31, 32) to     dadurch gekennzelchnet, da3 die Filtervor- hold
the filter belt (21), and an actuator (37) to  richtung welter umfaBt
reciprocate the holding means (30, 31, 32)  20       - wenigstens einen
Mischungs-F6rderer along the filter belt (21) by the unit length; and
(14,15) zum kontinuierlichen Zuflhren ei- wherein the holding means holds
the filter          nes Gemisches einer Fl~ssigkeit und fe- belt (21) when
the actuator (37) moves the              ster Partikel, die in der
FlUssigkeit su- holding means (30, 31, 32) toward the belt
spendiert sind, auf den waagerechten advancement direction, and the holding
means   25       Abschnift (1a) des Filterbandes (1) zur (30, 31, 32)
releases the filter belt (21) when         Bildung eines Kuchens aus fasten
Parti- the actuator (37) moves the holding means (30,          keln; 31,
32) toward the opposite direction to the         - wenigstens einen
WaschflUssigkeits-F6r- belt advancement direction.
derer (16,17) zum kontinuierlichen ZufUh- 30           ran von
Waschflssigkeit auf den auf 5. A vacuum  filtration apparatus according to
dam  waagerechten Abschnitt (1 a) des claim 4, wherein the reciprocating
means is a           Filterbandes (1) gebildeten Kuchen; connecting means
(18, 50) which connects the         - eine hin- und hergehende Einrichtung
mixture feeder (14, 15) and the washing liquid          (19) zum hin- und
hergehenden Bewegen feeder (16, 17) to the holding means (30, 31,  35
des Mischungs-Forderers (14,15) und 32).
des Wasch-F6rderers (16,17) entlang dam Filterband (1) um die
LAngeneinheit; 6. A vacuum  filtration apparatus according to
und claim 4, wherein the holding means comprises         - eine
Steuereinrichtung zur Steuerung der upper and lower sandwiching members
(30,  40            Absaugeinrichtung (11), des Bandantrie- 31)
respectively disposed adjacent to the up-           bes (2,4,7,9) und der
hin- und hergehen- per and lower surfaces of the filter belt (21),
den Einrichtung (19) zur wiederholten and at least one actuator (32) to
shut both             Durchftlhrung der folgenden Schritte: sandwiching
members (30, 31) to hold the filter       (i) VorrUcken des Filterbandes
(1) mit relativ belt (21).                                45         hoher
Geschwindigkeit um die L~ngenein- heit bei gleichzeitiger Unterbrechung der
7. A vacuum  filtration apparatus according to           Absaugung durch
die Absaugeinrichtung claim 4, further comprising a cleaning device
(11); (28) having at least one spraying means (39)         (ii) Absaugen
des Inneren der Vakuumkam- for spraying washing liquid to the endless
filter  5o  mer (Al -A5) und VorrUcken des Mischungs- belt (21) after
removing the cake from the           F6rderers (14,15) und des
Waschflassig- endless belt (21), the spraying means (39)
keits-F6rderers (16, 17) in Bandantriebsrich- being reciprocated by the
actuator (37) syn-         tung mit relativ niedriger Geschwindigkeit
chronously with the movement of the endless          um einen
LUngeneinheit; und filter belt (21) in order to clean the filter belt  55
(iii) RUckfahrung des Mischungs-F6rderers (21) uniformly.
(14,15) und des WaschflUssigkeits-F6rde- rers (16,17) zur Ausgangsposition
mit relativ hoher Geschwindigkeit. 10    
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11L11111111 Jll 2. Vakuumfiltervorrichtung gemaB Anspruch .1,
Sprtheinrichtung (39) durch das Betatigungs- bei der der
Waschfllssigkeits-Forderer aus ei-     organ (37) synchron mit der Bewegung
des nem  ersten WaschflUssigkeits-Forderer (16)        endlosen
Filterbandes (21) hin- und hergehend und elnem zweiten
WaschflUssigkeits-Fbrderer       bewegt wird zur gleichfdrmigen Reinigung
des (17) besteht, von denen der zweite WaschflUs-   5  Filterbandes (21).
sigkeits-F6rderer vor dem ersten Waschfl0s- sigkeits-F6rderer (16) in
Bandbewegungsrich-   Revendlcatlons tung angeordnet ist, welcher erste
WaschflUs- sigkeits-F6rderer(16) Sekundarflissigkeit fdr-  1. Appareil de
filtration sous vide, comprenant au dert, die zurn Waschen des Kuchens
verwen-  lO     moins une chambre sous vide (Al-A5) ayant det worden ist,
und welcher zweite WaschflIs-      une position predeterminee et poss6dant
une sigkeits-F6rderer (17) frische FlUssigkeit auf     ouverture a son
extrdmit4 superieure, den durch die Sekundarfltssigkeit gewasche-
une courroie sans fin de filtration (1) ayant non Kuchen bringen.
une section horizontale de fagon gen6rale (la) i5      plac6e sur
l'ouverture de la chambre sous vide 3. Vakuumfiltervorrichtung gemaB
Anspruch 1,          (A1-A5), bei der der Abstand zwischen den F6rderpunk-
un dispositif (11) d'evacuation de l'interieur ten des ersten und zweiten
WaschflUssigkeits-      de la chambre sous vide (A1-A5), et F6rderers
(16,17) gleich der Langeneinheit ist.       un dispositif (2, 4, 7, 9)
d'avance de cour- 20      role destin6 a faire avancer par intermittence la
4. Vakuumfiltervorrichtung gemaB Anspruch 1,           courroie de
filtration (1) d'une longuour 616- bei der die Bandantriebseinrichtung (29)
eine      mentaire pr6ddterminde dans une direction Halteeinrichtung
(30,31,32) zum Halten des Fil-    preddtermin6e; terbandes (21) und ein
Betatigungsorgan (37)           caract6ris6 en ce que I'appareil de filtra-
zum hin- und hergehenden Bewegen der Hal-  25      tion comporte en outre:
teeinrichtung (30,31,32) entlang dem Filterband        au moins un organe
(14, 15) d'alimentation (21) um die Langeneinheit umfaBt; und bei
en milAnge destin6 a transmettre continOment dem die Halteeinrichtung das
Filterband (21)       un mdlange d'un liquide et de particules soli- halt,
wenn das Betftigungsorgan (37) die Hal-      des en suspension dans le
liquide sur la sec- teeinrichtung (30,31,32) in Bandbewegungs-  30     tion
horizontale (1a) de la courroie de filtration richtung antreibt, und die
Halteeinrichtung        (1) pour la formation d'un gateau de particules
(30,31,32) das Filterband (21) freigibt, wenn      solides, das
Bet~tigungsorgan  die  Halteeinrichtung          .au moins un organe
d'alimentation (16, 17) (30,31,32) in entgogengesetzte Richtung zur
en liquide de lavage destin4 a transmettre Bandbewegungsrichtung antreibt.
35       continOment un liquide de lavage sur le gateau form6 sur la
section horizontale (1a) de la 5. Vakuumfiltervorrichtung gemaB  Anspruch
4,          courrole de filtration (1), bei der die hin- und hergehende
Einrichtung            un dispositif (19) de ddplacement alternatif eine
Verbindungseinrichtung (18,50) ist, die       de l'organe (14, 15)
d'alimentation en mdlange den  Mischungs-Forderer (14,15) und den   40
et de l'organe (16, 17) d'alimentation de liquide
WaschflUssigkeits-F8rderer (16,17) mit der         de lavage le long de la
courroie de. filtration (1) Halteeinrichtung (30,31,32) verbindet.
de la longuour 6l6mentaire, et un dispositif de commande du dispositif 6.
Vakuumfiltervorrichtung nach Anspruch 4, bei        d'evacuatlon (11), du
dispositif (2, 4, 7, 9) der die Halteeinrichtung obere und untere An-  45
d'avance de courrole et du dispositif (19) de lageteile (30,31) umfaBt, die
angrenzend an die    d6placement alternatif afin quo les etapes sul- obere
und untere Oberflache des Filterbandes       vantes soient rdpetees: (21)
angeordnet sind, und wenigstens ein Be-         i) I'avance de la courrole
de filtration (1) a t~tigungsorgan (32) zum Schliefen der beiden
une vitesse relativement grande de la [on- Anlageteile (30,31) zum Halten
des Filterban-  5o     guour 6lmentaire avec arr~t de I'4vacuation des
(21).                                            rdalisde par le dispositif
d'6vacuation (11), ii) I'dvacuation de l'intdrieur de la chambre 7.
Vakuumfiltervorrichtung gemaB Anspruch 4,             sous vide (Al-A5) et
l'avance de l'organe mit einer Reinigungseinrichtung (28), die we-
(14, 15) d'alimentation en melange et de nigstens eine Sproheinrichtung
(39) zum SprO-   55   I'organe (16, 17) d'alimentation en liquide hen von
WaschfIissigkeit auf das endlose Fil-        de lavage dans la direction
d'avance de terband (21) nach dem Entfernen des Kuchens           courroie
a une vitesse relativement faible, von dem endlosen Band (21) umfa~t,
welche            de la longueur el6mentaire, et    21                 EP 0
517 95 B1                       22    I        IIII       11 Jill 



iii) le retour de l'organe (14, 15) d'alimenta-    comporte des organes
supdrieur et infdrieur tion en melange et de l'organe (16, 17)
(30, 31) de serrage disposes respectivement d'alimentation en liquide de
lavage vers les       prss des faces superieure ot inferieure de la
positions initiales, & une vitesse relative-       courroie de filtration
(21), ot au moins un orga- ment elevee.                               5
ne de manoeuvre (32) destin6 & former les deux organes de serrage (30, 31)
afin qu'ils 2. Appareil de filtration sous vide salon la reven-
maintiennent la courroie de filtration (21). dication 1, dans lequel
l'organe d'alimentation on liquide de lavage comprend un premier
7. Appareil de filtration sous vide selon la reven- organe (16)
d'alimentation en liquide de lavage   lO  dication 4, comprenant en outre
un appareil de et un second organe (17) d'alimentation on
nottoyage (28) ayant au moins un dispositif liquide de lavage, le second
organe (17) d'ali-      (39) de pulverisation d'un liquide de lavage sur
mentation en liquide de lavage est dispose en         la courroie sans fin
de filtration (21) aprbs avant du premier organe (16) d'alimentation en
l'enlbvement du gateau de la courroie sans fin liquide de lavage dans la
direction d'avance de   i6  (21), le dispositif de pulverisation (39) 6tant
courroie, le premier organe (16) d'alimentation       d6plac4 en
translation par l'organe de manoou- en liquide de lavage transmot un
liquide se-          vre (37) en synchronismo avec le d6placement condaire
qui a dtd utilisd pour le lavage du          de la courrole sans fin de
filtration (21) de gateau, et le second organe (17) d'alimentation
manibre que cette demitre soit nettoyde uni- on liquide de lavage transmet
un liquide frais  20    formdment. sur le gAtoau lave par le liquide
secondairo. 3. Appareil de filtration sous vide solon la reven- dication 1,
dans loquel la distance comprise entre les points d'alimentation du premier
et   25 du second organe (16, 17) d'alimentation en liquide de lavage est
dgale a la longueur dId- mentaire. 4. Appareil de filtration sous vide
solon la reven-   3o dication 1, dans lequel le dispositif (29) d'avan- ce
de courroie comprend un dispositif de maintien (30, 31, 32) destind a
maintenir la courroie de filtration (21), et un organe de manoeuvre (37)
destind a ddplacer alternative-   35 ment le dispositif de maintion (30,
31, 32) le long de la courroie de filtration (21) de la longueur
eldmentaire, et dans lequel le dispositif de maintien retient la courroie
de filtration (21) lorsque l'organe de   4o manoeuvre (37) ddplace le
dispositif de main- tien (30, 31, 32) dans la direction d'avance de
courroie, et le dispositif de maintien (30, 31, 32) libbre la courroie de
filtration (21) lorsque l'organe de manoeuvre (37) deplace le disposi-  45
tif de maintien (30, 31,32) en sons oppose dans la direction d'avance de
courroie. 5. Appareil de filtration sous vide solon la reven- dication 4,
dans lequel le dispositif de ddplace-   50 ment altematif est un dispositif
(18, 50) de raccordement de l'organe (14, 15) d'alimenta- tion en mdlange
et de l'organe (16, 17) d'ali- mentation en liquide de lavage au dispositif
de maintion (30, 31, 32).                       55 6. Appareil de
filtration sous vide solon la reven- dication 4, dans lequel le dispositif
de maintien 12    


