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(54) Title: SCREW PRESS APPARATUS

(57) Abstract: A screw press apparatus has frames (3, 4), a screw shaft (6), an cutside tube (5), a cylindrical screen (8), a screw
W) blade (13}, a supply pipe (16), and a cleaning pipe (34). The sercen (8) is fixed between the frames (3, 4) to the outside tbe (5),
and has a plurality of fine holes (74} and covers the screw shaft (6). The scréw shaft (6) and the screen (8) define a cylindrical space
(70) continucusly extending from an upstream region (71} to a downstream region (72). Raw liquid is fed from the supply pipe (16)
via an opening (73} of (ke screw shaft (6) to the upstream region (71) of the cylindrical space (70). The cleaning pipe (34) ejects
“~. cleaning water onto the screen (8). Between an outer peripheral surface of the screw shaft (6) and an inner peripheral surface of the
screen (8), the reiative distance decreases from the upstream region (71) towards the downstream region (72). Raw liquid fed from
the opening {73) to the upstream region (71) is pressurized and carried towards the downstream region (72} by the screw blade (13},
while being separated inio filrate allowed to flow through the fine holes (74) out of the sereen (8) and a cake allowed W move in
the eylindrical space (70), to be discharged from the downstream region (72). Sizes of the fine holes (74) of the sereen (8) decrease
gradually from the upstream region (71) towards the downsuream region (72).
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DESCRIPTION
SCREW PRESS APPARATUS

TECHNICAL FIELD

The present invention relates to an improvement of a screw
press apparatus to be used for dehydration such as of sludge, and
particularly, it relates to a structure for enhancing a filtering
function of a screw press and a structure for eliminating blocking

of a screen.

BACKGROUND ART

A typical screw press apparatus has an outside tube and a
screw shaft disposed in the outside tube. Raw liquid is fed
between the outside tube and the screw shaft, ad is dehydrated
and compressed by rotation of the screw shaft, to be separated
into solid and liguid.

As the raw ligquid is concentrated, getting sludgy, and is
further dehydrated, forming a cake, the load of a driving device
for rotating the screw shaft increases, so that the cake may not
be compfessed sufficiently.

The outside tube is covered with a metallic screen low of
pressure regsistance. In the case where adhesive foul water or
the 1ike is dehydrated, high pressure resistance is required, and
thus the metallic screen is reinforced with a ring, a flange or
the like. Moreover, since the mesh of the metallic screen, which
processes adhesive slurry, is generally fine, the screen tends
to be clogged and thus it is necessary to clean the screen.

The clogged screen is cleaned by a brushing or by a blowing
with compressed air. However, as it is difficult to uniformly
apply a brush and a blow of compress air to the screen due to the
presence of reinforcing flange or the like., and as the screen has
uniformly fine meshes, there is a possibility that the screen may
not be cleaned sufficiently.
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OBJECT OF THE INVENTION

It is an object of the present invention to substantially overcome or at least

ameliorate one or more of the disadvantages of the prior art, or at least to provide a useful
alternative.
SUMMARY OF THE INVENTION

In a first aspect, the invention provides a screw press apparatus, comprising;

a first frame;

a second frame opposing the first frame; and

a4 sCrew press comprising:

an outside tube supported on the first and second frames, the outside tube having
a filtering screen constituting a periphery thereof;

a screw shaft having a spiral screw blade projecting therefrom, the screw shaft
being inserted through the outside tube and supported rotatably on the first and second
frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for ejecting cleaning water to wash the filtering screen, wherein

the filtering screen is disposed between the first and second frames and has a
plurality of filtering fine holes,

the screw shaft and the filtering screen are configured to define therebetween a
cylindrical space continuously extending from an upstream region at a side of the first
frame to a downstream region at a side of the second frame,

the spiral screw blade extends in the cylindrical space continuously from the
upstream region to the downstream region,

the screw shaft has an opening formed in a periphery thereof for supplying raw
liquid from the supply pipe to the upstream region of the cylindrical space,

the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,

raw liquid supplied from the opening to the upstream region is pressurized and
carried towards the downstream region by the spiral screw blade, while being separated
into filirate outflowing through fine holes of the filtering screen and solids to be
discharged as a cake from the downstream region, and

the plurality of fine holes of the filtering screen decrease in size gradually from
the upstream region towards the downstream region, wherein

the screw press apparatus further comprises:

[RALIBD]G3319.dog: ¢an




a drive for driving the screw shaft,
a torque detector provided for the drive; and
a control unit for controlling the drive in accordance with detected torque
detected by the torque detector, wherein
5 the control unit has a comparator and a controller,
the drive comprises a variable speed motor, and
the comparator has a reference torque region set therein, wherein
the comparator compares the detected torque with the reference torque region,
and when the detected torque does not reach the reference torque region, the comparator
10 outputs a speed decrease request signal to the controller, and when the detected torque
exceeds the reference torque region, the comparator outputs a speed increase request
signal to the controller, and
when the controller receives the speed decrease request signal, the controller
controls the drive to decrease in speed, and when the controller receives the speed
15 increase request signal, the controller controls the drive to increase in speed.
In a second aspect, the invention provides a screw press apparatus, comprising:
a first frame;
a second frame opposing the first frame; and
a screw press comprising:
20 an outside tube supported on the first and second frames, the outside
tube comprising a cylindrical punched plate and a filtering screen fixed to an inner
s v, periphery of the cylindrical punched plate;
; a screw shaft having a spiral screw blade projecting therefrom, the

screw shaft being inserted through the outside tube and supported rotatably on the first

25 and second frames;
a supply pipe for supplying raw liquid into the screw shaft, the supply
pipe being fixed to one end of the screw shaft supported on the first frame; and
a cleaning pipe disposed outside the punched plate for ejecting cleaning
water to wash the filtering screen, wherein
30 the filtering screen extends between the first and second frames and has a
multiplicity of filtering fine holes formed circular for filtration of raw liquid over a whole

circumference of the screen,

the screw shaft and the filtering screen are configured to define therebetween a

cylindrical space continuously extending from an upstream region at a side of the first

frame to a downstream region at a side of the second frame,

[RALIBD]033(9.doc:caa
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the spiral screw blade extends in the cylindrical space continuously from the
upstream region to the downstream region,

the screw shaft has an opening formed in a periphery thereof for supplying raw
liquid from the supply pipe to the upstream region of the cylindrical space,

the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,

raw liquid supplied from the opening to the upstream region is pressurized and
carried towards the downstream region by the spiral screw blade, while being separated
into filtrate outflowing from fine holes of the filtering screen and solids to be discharged
as a cake from the downstream region, and

the multiplicity of fine holes of the filtering screen have diameters gradually
decreasing from the upstream region towards the downstream region.

In a third aspect, the invention provides a screw press apparatus, comprising:

a first frame;

a second frame opposing the first frame; and

a screw press comprising:

an outside tube supported on the first and second frames, the outside
tube having a screen constituting a periphery thereof;

a screw shaft having a spiral screw blade projecting therefrom, the
screw shaft being inserted through the outside tube and supported rotatably on the first
and second frames;

a supply pipe for a continuous supply of raw liquid into the screw shaft, the
supply pipe being fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for ejecting cleaning water to wash the filtering screen, wherein

the filtering screen is disposed between the first and second frames and has a
plurality of filtering fine holes,

the screw shaft and the filtering screen are configured to define therebetween a
cylindrical space continuously extending from an upstream region at a side of the first
frame 1o a downstream region at a side of the second frame,

the spiral screw blade extends in the cylindrical space continuously from the
upstream region to the downstream region,

the screw shaft has an opening formed in a periphery thereof for supplying raw
liquid from the supply pipe to the upstream region of the cylindrical space,

the screw shaft and the filtering screen have a radial distance therebetween

decreasing from the upstream region towards the downstream region,

[RALIBD}03319.doc: cna
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during the continuous supply, raw liquid is continuously supplied from the
opening to the upstream region and pressurized and carried towards the downstream
region by the spiral screw blade, while being continuously separated into filtrate
outflowing through fine holes of the filtering screen and solids to be discharged as a cake
from the downstream region, and

the plurality of fine holes of the filtering screen decrease in size gradually from
the upstream region towards the downstream region, wherein

the screw press apparatus further comprises:

a pump adapted for the continuous supply of raw liquid;

a supply path for interconnecting the supply pipe and the pump;,

a pressure detector provided in the supply path, for detecting an inlet pressure of
raw liquid to the cylindrical space; and

a control unit for controlling the pump in accordance with the inlet pressure
detected by the pressure detector.

In a fourth aspect, the invention provides a screw press apparatus, comprising:

a first frame,

a second frame opposing the first frame; and

a screw press comprising:

an outside tube supported on the first and second frames, the outside tube having
a filtering screen constituting a periphery thereof;

a screw shaft having a spiral screw blade projecting therefrom, the screw shafl
being inserted through the outside tube and supported rotatably on the first and second
frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for ejecting cleaning water to wash the filtering screen, wherein

the filtering screen is disposed between the first and second frames and has a
plurality of filtering fine holes,

the screw shaft and the filtering screen are configured to define therebetween a
cylindrical space continuously extending from an upstream region at a side of the first
frame to a downstream region at a side of the second frame,

the screw blade extends in the cylindrical space continuously from the upstream
region to the downstream region,

the screw shaft has an opening formed in a periphery thereof for supplying raw

3572\ liquid from the supply pipe to the upstream region of the cylindrical space,
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the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,
raw liquid supplied from the opening to the upstream region is pressurized and
carried towards the downsiream region by the spiral screw blade, while being separated
s into filtrate outflowing from fine holes of the filtering screen and solids to be discharged
as a cake from the downstream region, and
the plurality of fine holes of the filtering screen decrease in size gradually from
the upstream region towards the downstream region, wherein
the screw press apparatus further comprises:
10 a cake discharge hole for the cake to be pushed therethrough out of the
cylindrical space;
an air cylinder fixed to the second frame;
a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change an open degree of the cake discharge hole;
15 a detector provided for the air cylinder for detecting the open degree;
an air supply path connected to the air cylinder;
a regulator valve provided in the air supply path;
a pilot valve for changing a set air pressure of the regulator valve; and
a control unit for operating the pilot valve in accordance with a detected value

0 from the detector,

e, In a fifth aspect, the invention provides a screw press apparatus, comprising;

first and second frames in opposition to each other;

sgeeel an outside tube having a screen on a peripheral surface thereof, the outside tube
Lites being supported on the frames;

wTYLO s a screw shaft having a spiral screw blade, the screw shaft being inserted through

the outside tube and supported rotatably on the frames,
a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being

fixed to one end of the screw shaft supported on the first frame; and

re o, a cleaning pipe for ejecting cleaning water onto the screen, wherein

:::: . 0 the screen is disposed between the frames and has a plurality of fine holes,

ot the screw shaft and the screen define a cylindrical space continuously extending
Cvea” from an upstream region at a side of the first frame to a downstream region at a side of the
e second frame,

the screw blade is projected from the screw shaft into the cylindrical space and

continuously extends from the upstream region to the downstream region,

[RALIBD03319.doc:caa
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an opening for supplying the raw liquid from the supply pipe to the upstream
region of the cylindrical space is formed in the screw shaft,

a relative distance between an outer peripheral surface of the screw shaft and an
inner peripheral surface of the screen decreases from the upstream region towards the
downstrearn region,

raw liquid fed from the opening to the upstream region is pressurized and carried
towards the downstream region by the screw blade, while being separated into filtrate
allowed to outflow through the fine holes of the screen and a cake allowed to move in the
cylindrical space to be discharged from the downstream region, and

sizes of the fine holes of the screen decrease gradually from the upstream region
towards the downstream region, wherein

the screw press apparatus further comprises:

a cake discharge hole for a cake to be pushed therethrough out of the cylindrical
space;

an air cylinder fixed to the second frame;

a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change the open degree of the cake discharge hole;

a detector provided for the air cylinder, for detecting the open degree;

an air supply path connected to the air cylinder;

a regulator valve provided in the air supply path;

a pilot valve for changing a set air pressure of the regulator valve; and

a control unit for operating the pilot valve in accordance with a detected value
from the detector, wherein

the control unit has a comparator and a controller,

a standard open degree is set in the comparator,

the comparator compares the detected value with the standard open degree, and
when the detected value exceeds the standard open degree, the comparator outputs a
pressure increase request signal to the controller, and when the detected value does not
reach the standard open degree, the comparator outputs a pressure decrease request signal
to the controller, and

when the controller receives the pressure increase request signal, the controller
increases the set air pressure of the regulator valve, and when the controller receives the
pressure decrease signal, the controller decreases the set air pressure of the regulator
valve.

In a sixth aspect, the invention provides a screw press apparatus, comprising:

[RALIBD}03319.doc;can
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first and second frames in opposition to each other;

an outside tube having a screen on a peripheral surface thereof, the outside tube
being supported on the frames;

a screw shaft having a spiral screw blade, the screw shaft being inserted through
the outside tube and supported rotatably on the frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for gjecting cleaning water onto the screen, wherein

the screen is disposed between the frames and has a plurality of fine holes,

the screw shaft and the screen define a cylindrical space continuously extending
from an upstream region at a side of the first frame to a downstream region at a side of the
second frame,

the screw blade is projected from the secrew shaft into the cylindrical space and
continuously extends from the upstream region to the downstream region,

an opening for supplying the raw liquid from the supply pipe to the upstream
region of the cylindrical space is formed in the screw shaft,

a relative distance between an outer peripheral surface of the screw shaft and an
inner peripheral surface of the screen decreases from the upstream region towards the
downstream region,

raw liquid fed from the opening to the upstream region is pressurized and carried
towards the downstream region by the screw blade, while being separated into filtrate
allowed to outflow through the fine holes of the screen and a cake allowed to move in the
cylindrical space to be discharged from the downstream region, and

sizes of the fine holes of the screen decrease gradually from the upstream region
towards the downstream region, wherein

the screw press apparatus further comprises:

a cake discharge hole for a cake to be pushed therethrough out of the cylindrical
space;

an air cylinder fixed to the second frame;

a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change the open degree of the cake discharge hole;

a detector provided for the air cylinder, for detecting the open degree; and

a control unit for controlling the drive in accordance with the detected value

from the detector.

[RALIBD]0231%.doc can
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The preferred embodiment provides a screw press apparatus in which the
structure for supplying raw liquid and the structure of a screen are improved, so that a
dehydrating process exhibits an enhanced performance, and the screen has a reduced load
thereon in a dehydration process for sludge, effecting a facilitated sufficient elimination

5 of a blocking of the screen.

The preferred embodiment also provides a control device implemented for load
reduction to be effected on a rotary drive for a screw shaft in a dehydration process for
slurry.

According to the preferred embodiment, the raw liquid fed from the opening of

10 the screw shaft to the upstream region of the cylindrical space is carried towards the
downstream region by the screw blade. The relative distance between the outer
peripheral surface of the screw shaft and the inner peripheral surface of the screen
corresponds to a radial width of the cylindrical space. As the width decreases from the
upstream region towards the downstream region, the raw liquid is carried and

15 simultaneously pressurized gradually, and the filtrate flows through the fine holes out of
the screen, to be concentrated. Raw liquid in the cylindrical space becomes sludge in an
intermediate stage, and is further concentrated to form the cake, to be finally discharged
from the downstream region. Namely, raw liquid is separated into the filtrate which
flows out of the fine holes and the cake which is discharged from the downstream region.

2 Since the opening for supplying raw liquid is formed in the screw shaft, the raw

liquid is fed in free of influences from the screw blade. Therefore, even if soft flocs
cohered by a cohesive agent is mixed in the raw liquid, the flocs are hardly broken,

. assuring a dehydration performances free of damages.
The sizes of the fine holes of the screen decreases gradually from the upstream

25 region towards the downstream region. On the contrary, the pressure acting on the raw

[R:ALIBD]03315 duc:caa
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liquid in the cyiindrical space (70) rises gradually from the
upstream region (71) where the radial width is large towards the
downstream region {72) where the radial width is small. For this
reason, in the upstream region (71) low of pressure, the filtrate
flows out of the large fine holes (74) satisfactorily. Moreover,
since the fine holes (74) become smaller gradually towards the
downstream regicn (72) high of pressure, where sludge is changed
to a cake, the sludge hardly flows out of the fine holes (74) and
thus only the filtrate outflows satisfactorily. Therefore, raw
liquid is separated into the filtrate and the cake satisfactorily,
and thus the filtering performance is improved.

In the case where the screen (8) is blocked, cleaning water
is ejected from the cleaning pipe (34) to the screen (8), and thus
the screen (8) is reusable.

The preferred embodiment provides screw press apparatus, which further

comprises a scraper (14) fixed to the screw blade (13). The
scraper (14) is continuously extends from the upstream region (71)
to the downstream region (72) and contacts elastically on the
screen (8). '

According to this arrangement, since sludge is scrapped off
from the fine holes (74)' of the screen (8) periodically by the
scraper (14), the blocking of the screen (14) is prevented
previously in a whole region covering from the upstream region
(71) to the downstream region (72).

The scraper (14) extends continuously from the upstrer.«
région {71) to the downstream region (72), and in comparison to
a case where a scraper is disposed partially, the positioning is
facilitated, with a reduced tendency to have positional
deviation. A

The preferred embodiment further provides a screw press apparatus which further
comprises aclaw (28) fixed to the supply pipe (16), a £irst movable
claw (31) provided on the outside tube (5) in correspondence to
the claw (28), a first spring (30) for biasing the first movable

*

@)
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claw (31), a first guide surface (75) provided on at least one
of the claw (28) and the first movable claw (31)', to work when
the screw shaft (6) rotates in a forward direction, a stopper {33)
fixed to the second frame (4), a second movable claw (78) disposed
on the outside tube (5) in correspondence to the stoppér (33),
a second spring (77) for biasing the second movable claw (78],
and a second guide surface {79) provided on at least one of the
stopper (33) and the second movable claw (78), to work when the
screw shaft {6} rotates in a reverse direction. The outside tube
(5) is supported rotatably on the frames (3, 4). The first spring
{30) biases the first movable claw (31) within a range where the
claw {28) moves according to the rotation of the screw shaft (6).
The second spring (77) biases the second movable claw (78) within
a range where the stopper (33) moves according to a rotation of
the ocutside tube (5). When the screw shaft (6) rotates in the
forward direction, the first movable claw (31) is adapted by a
guiding of the first guide surface {75}, to move out of the moving
range of the claw (28) against the biasing force of the first spring
(30).,allowing a relative rotation of the outside tube (5) with
respect to the screw shaft (6), and the second movable claw (78)
is adapted by the blasing force of the second spring (77), to
engage with the stopper {33), preventing the relative rotation
of the outside tube (5) with respect to the frames (3, 4). As
a result, the screen (8) is held in a stopped state relative to
the frames (3, 4), and raw liquid is pressurized and carried from
the upstream region {71) to the downstream region (72). When the
screw shaft (6) rotates in the reverse direction, the first
movable claw (31) is adapted by the biasing force of the first
spring (30), to engage with the ¢law (28), preventing the relative
rotation of the outside tube (5} with respect to the screw shaft
(6), and the second movable claw (78) is adapted by a guiding
of the second guide surface (79}, to move out of the moving range
of the stopper (33) against the biasing force of the second spring
{77), allowing a relative rotation of the outside tube (5) with
respect to the frames (3, 4). As a result, the outside tube (5)




rotates integrally with the screw shaft (6).

‘according to this arrangement, in a ncrmal filtering
operation, the drive {25) rotates the screw shaft (6) in the
forward direction. As the screw shaft (6) is forward rotated,
the first movable claw (31) is not engaged with the claw {28),
allowing a relative rotation of the outside tube (5) to the screw
shaft (6), and the second movable claw (78) engages with the
stopper (33), preventing the relative rotation of the outside tube
{5) to the frames (3, 4). Thereby, with the screen (8) in a stopped
state relative to the frames (3, 4), the screw blade (13) rotates
relative to the screen (8), and raw liquid is carried under
pressure, from the upstream region (71) to the downstream region
(72).

In a cleaning operation, the drive (25) makes the screw
shaft (6) rotate in a reverse direction. As the screw shaft {6)
is reverse rotated, the first movable claw (31) engages with the
claw (28). preventing the relative rotation of the outside tube
(5) to the screw shaft (6), and the second movable claw (78) is
not engaged with the stopper (33), allowing a relative rotation
of the outside tube (5) to the frames (3, 4). Thereby, the outside
tube (5) and the screen (8) are rotated integrally with the screw
shaft (6)., and compressed sludge in the cylindrical space {70)
is fed back. Under such a conditiom, cleaning water is ejected
from the cleaning pipe (34) to the screen (8), so that a whole
peripheral region of the screen (8) is well washed to be reusable.

The preferred embodiment provides a screw press apparatus, which further
comprises a pump (59) for supplying the raw liquid, a supply path
(60) for interconnecting Athe supply pipe (16) and the pump
(59),and a coagulant mixing tank (39) provided in the supply path
(60). The coagulant mixing tank (39) has a tank body (81), an upper
cover (82), a gland box (48), a gland packing (46) , a seal pipe
(51), and an agitation shaft (40)}. The tank body (8}) has an
opening (83). a rew Liquid inlet (84), a raw liguid outlet (a4),
and a cohesive agent supply opening (86). The raw liquid ocutlet
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{44) is disposed below the opening (83). The raw liquid inlet (84)
and the cohesive agent supply opening {86) are dispesed below the
raw liquid outlet (44). The opening (83) is covered with the upper
cover (82). The upper cover (82) has a through hole (88) into
which the gland box (48) is fitted. The agitation shaft (40) is
inserted through the gland box (48). The glad packing (46)
performs a sealing between the agitation shaft (40) and the gland
box (48). The agitation shaft (40) has an agltating blade (42)
disposed below the raw liquid outlet (44) in the tank body (81).
The sealed pipe (51) extends from a lower end of the gland box
{48) to cover the agitation shaft {40). A lower end (5la) of the
sealed pipe (51) is dipped in raw liguid in the tank body (81).

According to this arrangement, supplied raw liquid frem the
pump (59%9) inflows via‘the raw liquid inlet (84) to the tank body
(81). In the tank body (B8l), raw liguid is mixed by the agitating
blade (42} with the cohesive agent supplied from the cohesive
agent supply opening (86). By the mixing of raw liguid and
cohesive agent, there are produced flocs. Raw liguid containing
the flocs is sent from the raw liguid outlet (44) to the supply
pipe {16}.

As pulsatory actlons generated at the pump (59) are
moderated with compressive air in the tank body {B81), flocs in
raw liguid are supplied via the supply pipe (16} into the
cylindrical space {70}, without destruction.

Further, the opening (83) of the tank body (8l) is closed
by the upper cover (82), the gland box (48} is £fitted in the through
hole (88) of the upper cover (82), and the agitation shaft (40}
is inserted through the glad box (48). Between the agitation
shaft (40) and the glad box (48) is sealed with the glad packing
(46), and the lower end (5la) of the shield pipe (51) extending
from a lower end of the glad box (4B) to cover the agitation shaft
(40) is submerged in raw liquid in the tank body (81). Therefore,
inside the tank body (81) is kept sealed, so that air in the tank
body (81) can exhibit a desirable compression property.




such as of sewage.

Incidentally, the pressure for charging raw liquid into the
screw press may be set to 0.05 to 0.5 kg/cm2 (approx. 4.9 to 49
kPa), for raw liquid to be free of occurrence of leakage as well,
and to achieve a deodorizing effect even in the case of a pxocessing

The preferred embodiment provides a screw press apparatus, which further
comprises a drive (25) for driving the scfew shaft (6), a torque

" detector (52) provided for the drive (25), and a control unit (89)

for controlling the érive (25) in accordance with detected torque
detected by the torque detector (52).

According to this arrangen\lent, as the imposed lecad on the
drive (2_5) varies with a changed state of raw liquid in the
cylindrical space (70), the detected torque by the torque d»etector,
(52) changes. The control unit {89) is adapted to then control
the drive {(25) in dependence on a variation of detected torque.
Therefore, raw liquid in the cylindrical space (70} has a stable
state, giving a stable state to the cake to be discharged.

The preferred embodiment provides a screw press apparatus, in which the control
unit (89) has a comparator (53) and a controller (54). The drive
{25) comprises a variable speéd motor. The reference torque
region having a specified range is set in the comparator {53).
The comparator (53) compares the detected torqﬁe with the
reference torque region, and when the detected torgue does not
reach the reference torque region, fhe cemparator (53)' outputs
a speed decrease request signal to the controller (54), and when
the detected torgue exceeds the reference torque region, the
comparator (53} outputs a speed increase request signal to the
controller (54). When the controller (54) receives the speed
decrease request signal, the controller (54) has the drive (25)
decrease in speed for a specified time, and when the controller
receives the speed increase request signal, the controller (54)
has the drive (25) increase in speed for a specified time.




According to this arrangement, when the moisture content
of a cake is increased with insufficient dehydration of sludge
in the cylindrical space {70}, the torque detector (52) detects
decreased torgue. When the detected torque does not reach the
reference torque region, there is a strong possibility that the
cake to be discharged from the downstream region (72) may not be
sufficiently consolidated, and the speed decrease reqguest signal
is output from the comparator (53) to the controller (54). The
controller (54) which receives the speed decrease reguest signal
reduces the speed of the drive (25) for a specified time. As a
result, the residence time of the raw liquid in the cylindrical
space (70) is extended, and the raw liquid undergoes an adeguate
filtrate dehydration seo that the sludge is sufficiently
dehydrated. Therefore, the cake having a desired moisture

" content in a suitably consolidated state is discharged.

Meanwhile, when the moisture content of the cake is lowered,
torque detected by the torgue detector {(52) rises. When the
detected torque exceeds the reference torqué region, there is a
strong possibility that the_ cake to be discharged from the
downstream region (72) may be consolidated excessively, and the
speed increase request signal is output form the comparator (53)
to the controller (54). The controller (54} which receives the
speed increase request signal increases the speed of the drive
(25) for a specified time. As a result, the residence time of
the raw liquid in the cylindrical space (70) is shortened, and
the raw liquid undergoes an adeguate filtrate dehydration so that
the cake having a desirable moisture content in a suitably
consolidated state is discharged.

The preferred embodiment provides a screw press apparatus, which further
coﬁprises a cleaning pump (55) for supplying cleaning water to
the cleaning pipe (34), a drive (25) for driving the screw shaft
(6), a torque detector (52) provided for the drive (25), and a
control unit (89) for controlling the drive (25) and the cleaning
ump (53) in accordance with detected torque detected by the
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torque. detector (52).

According to this arrangement. when the screen (8) is
clegged and the load applied to the drive {25) increases, torque
detected by the torque detector (52) increases. The control unit
{89) is then adapted to control the drive (25) and the cleaning
pump (55) in dependence on a variation of detected torque, for
restoring the screen (8).,. '

The preferred embodiment provides a screw press apparatus, in which the control

unit {89) has a comparator (53) and a controller (54). The drive

(25) comprises a reversible motor, an abnormal torque value is

set in the comparator (53). The comparator (53) compares the

detected torque with the abnormal torque value, and when the

detected torque exceeds the abnormal torque value, the comparator

{53) outputs a cleaning request signal to the controller (54),.

when the controller (54) is not given the cleaning request signal.,

the controller (54) rotates the drive (25) in the forwa;:d

direction to have the screw shaft (6) rotate in the forward

direction. When the controller (54) receives the cleaning request

s:l.gnai, the controller {54) rotates the drive (25) in the reverse

.t ! direction for a specified time to have the screw shaft (6) rotate

: : * in the reverse direction, and drives the cleaning pump (55) for

LT a specified time to have the cleaning water ejected from the
cleaning pipe (34) to the screen (8).

According to this arrangement, in a normal filtering

‘\ operation in which detected torque by the torque detector (25)

\ is not in excess of the abnormal torque value, the controller (54)

' does not receive an input of the cleaning request signal.

ST % AQcértiing'ly , in a state in which the screen (8) is stopped relative

. to the frames (3; 4), the screw blade (13) rotates relative to

the screen (8), and raw liquid is carried under pressure from the

ﬁps't.ream regio'n (71} to the down'stream region (72).

; f ", When the screen (B) is clogged and the load applied to the

drive (25) increases, torgue detected by the torque detector (52)

increases. When the detected torque exceeds the abnormal torque
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value, there is a great possibility that the screen may require
cleaning. For this reason, the cleaning request signal ig output
from the comparator (53) to the controller (54). The controller
(54) which receives the cleaning request signal rotates the drive
{25) in the reverse direction for specified time and drives the
cleaning pump (55) for a specified time. Thereby, the screw shaft
(6) rotates in the reverse direction, the piston claw (31) is
engaged with the claw (28) to prevent the relative rotation of
the outside tube (5) with respect to the screw shaft (6), the
outside tube (5) and the screen (8) rotate integrally with the
screw shaft (6), and sludge in a consolidated state in the
cylindrical space {70) is fed back. At the same time, cleaning
water is ejected from the cleaning pipe (34) onto the screen (8),
and thus the whole peripheral region of the screen {8) is washed
and can be reused.

The preferred embodiment provides a SCrew press
apparatus depending from the first aspect, which further
comprises a pump (59) for supplying raw liquid to the cleaning
pipe (16), a measuring instrument (56) for measuring a percentage
of a solid material in the filtrate flowing out of the screen (8),
and a control unit (90) for controlling the pump (59) in accordance
with a measured value from the measuring instrument (56).

According to this arrangement, if a cake is stagnant at the
downstream region (72) of the cylindrical space {70}, increasing
the proportion of solid materials in filtrate, the measuring
instrument (56) measures an increased value. The control unit
{90) is then adapted to control the pump (59) in dependence on
a variation of measured value to reduce the supply for supply of
raw liquid to the cylindrical space (70). Thereby, the cake
stagnation is solved, decreasing the proportion of solid

. materials in filtrate.

The preferred embodiment provides a screw press apparatus, in which the control
unit (90) has a comparator {57) and a controller (58). A reference
value is set in the comparator (57). The comparator {57} compares

(s

*
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the measured value with the reference value, and when the measured
value exceeds the reference value, the comparator (57) outputs
a pressure decrease request signal to the controller (58). When
the controller (58} receives the pressure decrease request signal,
the controller (58) reduces a force-in pressure of the pump (59).

According to this arrangement, if a cake is stagnant at the

'downstream region (72) of the cylindrical space (70), increasing

the proportion of solid materials in filtrate, the measuring

- instrument (56) measures an increased value. If the measured

value is in excess of the reference value, the amount of stagnant
cake may well be excéss:l.ve, and a pressure decrease request signal
is output from the comparator (57) to the controller (58). Given
the pressure decrease request signal, the controller (58) makes
the pump (59) have a decreased force-in pressure, decreasing the
pressure for supply of raw liquid to the cylindrical space (70).
Thereby, the cake stagnation is solved, decreasing the proportion

¥

of solid materials in filtrate.

The preferred embodiment provides a screw press appatatus, which further
comprises a pump (59) for supplying raw liquid, a supply path (60)
for interconnecting the supply pipe (16) and the pump (59), a
pressure detector (61) provided in the sup_ply path (60), for
detecting an inlet pressure of raw liguid to the cylindricai space
{70), and a control unit (91) for controlling the pump (59) in

~accordance with the inlet pressure detected by the pressure

detector (61).
According to this arrangement, with a varying state of raw
liquid (sludge and cake) in the cylindrical space (70), the

-pressure cof inflowing raw liciuid to the cylindrical space (70)

changes, which is detected by the pressure detector {61). The
control unit (90) is responsive to a change of the inflow pressure
to control the pump (59), decreasing the supply pressure of raw

. liquid to the cyiindfical space (70). Thereby, raw 1iquid in the

cylindrical space (70) enters a stable state, rendering the
£i1tration process stable.
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The preferred embodiment provides a screw press apparatus, in which the control

unit (91) has a comparator (62) and acontroller (63). Areference
pressure region having a specified range is set in the comparator
(62). The comparator (62) compares the inlet pressure with the
reference pressure region, and when the inlet pressure exceeds
the reference pressure region, the comparator (62} ocutputs a
pressure decrease request signal to the contreoller (63), aﬁd when
the inlet pressure does not reach the reference pressure region,
the comparator (62) outputs a pressure increase request signal
to the controller (63). When the controller (63) receives the
pressure decrease request signal, the controller (63) decreases
a force~-in pressure of the pump (59) & for specified time, and
when the controller (63) receives the pressure increase reguest
signal, the controller (63) increases the force-in pressure of
the pump (59) for a specified time.

According to this arrangement, in the case where the sludge
in the cylindrical space {70) is not 'sufficiently dehydrated and
it insufficilently becomes a cake, the inlet pressure of the raw

" 1iguid into the cylindrical space (70) detected by the pressure

detector (61) is lowered. When the inlet pressure does not reach
the reference pressure region, there is a streng possibility that
a cake in a desirably consclidated state is not discharged. For
this reason, the pressure increase request signal is output from
the comparator (62) to the controller (63). The controller (63)
which receives the pressure increase request signal increases the
force-in pressure of the pump (59) for a specified time. As &
result, the supplying amount of the raw liguid into the
cylindrical space (70) increases, and the pressure in the
¢cylindrical space (70) rises, and the sludge 1s sufficiently
dehydrated to be concentrated so that the cake in the desirably
consolidated state is discharged. 7 _
Meanwhile, in the case where the sludge in the cylindrical
space (70) is abruptly dehydrated and the cylindrical space (70)
is filled with the cake, the inlet pressure of the raw i:l.quid into
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the cylindrical space (70) detected by thé pressure detector (61}
rises. When the inlet pressure exceeds the reference pressure
region, there is strong possibility that the raw liguid is
excessively fed because the cylindrical space (70) is £filled with
the cake. For this reason, i:he pressure decrease request signal
is output from the comparator (62) to the controller (6§3). The
controller {63) which receives the pressure decrease regquest
signal reduces the force-in pressure of the pump (59) for'
specif:l.ed' time. As a result, the supplying amount of the raw
liquid into the cyiindrical space (70) is reduced, and thus
deterioration in the throughput capacity due to the excessive
supplying of the raw liquid is prevented previously.

The preferred embodiment provides a screw press apparatus, which further
comprises a cake discharge hole (96} for a cake to be pushed
therethrough out of the cylindrical space {70), an air cylinder
(23) £ixed to the second frame (4). an air cylinder (23) connected
to a shaft (23a) of the air cylinder (23) and adapted for forward
and backward movements to change the open degree of the cake
discharge hole (96), a detector (100) provided for the air
cylinder (23).for detecting the open degree, an air supply path
(101) connected to the air cylinder {23), a regulator valve (102)
provided in the air éupply.path (101), a pilot valve (103) for
changing a set air pressure of the regulator valve (102), and &
control unit (104) for operating the pilot valve (103) in
accordance with a detected value from the detector (100).

According to this arrangement, a cake is discharged through
the cake discharge hole {96), from the downstream region (72) of
the cylindrical space (70). The open degree ¢of the cake discharge
hole (96). is”ch'anged by the presser (21).

With a varving condition of cake, the pressing force £rom
the cake to the presser (21) changes, and the open degree of the
cake discharge hole (96) is changed, and the detection value £rom
the detector (100) is varied. The control unit (104) is then
the pilot valve (103) in dependence on a
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change amount of the open degree (as a variation of the detected
value), to have a switched set air pressure of the regulator valve
(102), increasing or decreasing the pressure in the air cylinder
(23). Thereby, the presser (21) moves, the open degree of the
cake discharge hole (96) is chanéed, the variation in thickness
of the cake td be discharged is suppressed, and & cake of a
des‘irable_ thickness is discharged in a stable manner.

The preferred embodiment provides a screw press apparatus, in which the
control unit (104} has a comparator (105) and a controller (106).
A standard open degree is set in the comparator (105). The
comparator (105) compares the detected value with the standard
open degree, and when the detected value exceeds the standard open
degree, the comparator (105) outputs a pressure increase request
signal to the controller (106), and when the detected value does
not reach the standard open degrée. the comparator (105) outputs
a pressure decrease request signal to the controller (106). Wwhen
the controller (106) receives the pressure increase request
signal, the contreoller (1l06) increases the set air ‘pressure of
the regulator valve (102), and when the controller receives the
pressure decrease signal, the controller (106) decreases the set
air pressure of the regulator val\}e (102}.

According to this arrangement, when the cake is hardened,
a pressing force from the cake to the presser (21} increases, the
degree of opening of the cake discharge hole (96} increases, and
the detected value from the detector (100) increases. When the
detected value exceeds the standard open degree, there is a strong
possibility that the thickness of the cake to be discharged may
be remarkably increased, and the pressure increase request signal
is output from the comparator (105) to the controller {106). The
contreller (106) which receives the pressure increase reguest
signal operates the pilot valve (103} to increase the set air
pressure of the regulator valve (102). As a result, the presser

" {21) moves, and the increase in (iegre.e of opening of the cake
-discharge hole (96) is suppressed, and the cake having a uniform
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thickness is discharged.

Meanwhille, when the cake is softened, a pressing force from
the cake to the presser (21) is decreased, and thé degree of opening
of the cake discharge hole (96) is decreased so that the detected
value from the detector (100) decreases. When the detected value
does not reach the standard open degree, there is a strong
possibility that the thickness of the cake to be discharged may
be decreased remarkably, and the pressure decrease request
signal is output from the comparator (105) to the controller {106).
The controller {106} which receives the pressure increase request
signal operates the pilot valve (103) to reduce the set air
pressure of the regulator valve (102). As a result, the presser
{21) moves so that the reduction in degree of opening of the cake
discharge hole (96) is suppressed and the cake having a uniform
thickness is discharged.

The preferred embodiment, provides a screw press apparatus, which further
comprises a cake discharge hole {(%6) for a cake to be pushed

therethrough out of the cylindrical space (70), an air cylinder
(23) fixed to the second frame {(4), a presser (21) connected to
a shaft (23a) of the air cylinder (23) and adapted for forward
and backward moveménts to change the open degree of the cake
discharge hole (96), a detector (100) provided for the air
cylinder (23), for detecting the open degree, and a control unit
{104) for controlling the drive (25) in accordance with the
detected value from the detector (100).

According to this arrangement, a cake is discharged through
the cake discharge hole (96), froin the downstream region (72) of
the cylindrical space (70).

If the moisture content of cake is varied, the pressing
force from the cake to the pressure (21) varies, causing the open
degree of the cake discharge hoie (96 ) to change, and the detection
value from the detector (100) is changed. The control unit (104)
is then adapted to coni:rol the drive (25) in dependence on a change
pf the open degree (as a change of the detection value), for




[
L3
)
. .
[]
LI LT
- .

.
bh e
L

.
asopen
- .

s ws
.

reme

XYY
-

tens
. 0s

.
Iy
. .

17

increasing or decreasing the transfer speed of raw liquid in the
cylindrical space (70) to supress the variation in moisture
content of the cake. The molsture content of the cake to be
discharged is thereby rendered stable.

The preferred embodiment provides a screw press apparatus, in which the
contrel unit (104) has a comparator (105) and a controller (106).
The drive (25) comprises a variable speed motor. A reference open
degree 1is set in the comparator (53). The comparator (53)
compares the detected value with the reference open degree, and
when the detected value exceeds the reference open degree, the
comparator (53) outputs a speed increase request signal to the
contreller {106), and when the detected value does not reach the
reference open degree, the comparator (53) outputs a speed
decrease request signal to the controller (106). When the
controller (106) receives the speed increase reguest signal, the
controller (106) has the drive (25) increase in speed, and when
the controller (106) receives the speed decrease request signal,
the controller (106) has the drive (25) decrease in speed.

According to this arrangement, when the cake is hardened
and the moisture content is lowered, a pressing force from the
cake to the presser (21) increases, the degree of 'opening of the
cake discharge hole (96) increases, and the detected value from
the detector {100) increases. When the detécted value exceeds
the standard open degree, there is a strong possibility that the
thickness of the cake may be remarkably increased, and the speed
increase request signal is dutput from the comparator (105) to
the contreller (106). The controller (106) which receives the
speed increase request signal has the drive (25) increase in speed,
for increasing the transfer speed of raw liquid in the cylindrical
space (70} to raise the moisture content of cake. The moisture
content of the cake to be discharged is thereby stabilized to a
constant state.

Meanwhile, when the cake is softened and the moisture
content rises, a pressing force frem the cake to the presser (21}
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is decreased, and the degree of opening of the cake discharge hole
(96) is decreased so that the detected value from the detector
(100) decreases. When the detected value dJoes not reach the
standard open degree, there is a strong possibility that the
thickness of the cake may be increased remarkably, and the speed
decrease reguest signal is output from the comparator (105) to
the controller (106). The controller {106) which receives the
pressure increase request signal has the drive (25) decrease in
speed, for delaying the transfer speed of raw 1liguid in the
cylindrical space (70) to reduce the moisture content of cake.
The moisture content of the cake to be discharged is thereby

stabilized to a constant state.

BRIEF DESCRIPTION QF THE DRAWINGS

FIG. 1 is a perspective view of an entirety of a screw press
apparatus according to an embodiment of the present ilnvention.
FIG. 2 1s a sectional view taken along line II-II of FIG.

FIG. 3 is an outside view of a screen of FIG. 2.

FIG. 4 is an outside view of a screw shaft of FIG. 2.

FIG. 5 is an enlarged partial sectlonal view of part V of
FIG. 4. ,

FIG. 6 is a side view of an outside tube, the screw shaft,
a stopper and a stopper pin in direction VI of FIG. 2.

FIG. 7 1s a side view of a claw of FIG. 6.

FIG. 8 is a side view of a piston claw of FIG. 6.

FIG. 9 is a side view of the outside tube, the screw shaft,
the stopper and the stopper pin in a direction IX of FIG. 2.

FIG. 10 is a side view of the piston claw of FIG. 9.

FIG. 11 is a sectional view of a coagulant mixing tank.

FIG. 12 is an enlarged view of an essentlal portion of FIG.
11.

FIG. 13 is a schematic diagram illustrating control flow.

FIG. 14 is‘a schematic diagrarﬁ illustrating control flow.
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FIG. 15 is a schematic diagram illustrating a pilot valve.

BEST MODE. FOR CARRYING OUT THE INVENTION

There will be detailed below embodiments of the present
invention with reference to the drawings.

As shown in FIGS. 1 and 2, a screwpress apparatus 1 according
to the present embodiment has first and second frames 3 and 4,
an outside tube 5, a screw shaft 6, a screen 8, a screw blade 13,
a supply pipe 16 and a cleaning pipe 34. The first and second
frames 3 and 4 are fixed to a base 2 so as to face each other.

The outside tube 5 is comprised of a flange 9 and a rotary
;Slate 10 at both ends, a cylindrical punched plate 97 for
interconnecting the flange 9 and the rotary plate 10 with each
other, a screen 8 fixed to an inner peripheral surface of the
punched plate 97 and a plurality of ribs 7. The screen B8 is
reinforced with the punched plate 97 and the ribs 7.

Bearings 11 and 12 are fixed to the frames 3 and 4,
respectively. The flange 9 is supported rotatably to the £irst
frame 3 via the bearing 171, and the rotary plate 10 is supported
rotatably to the second frame via the bearing 12.

The screw shaft 6 is inserted through the screen 8, and the
screw shaft 6 and the screen B are disposed coaxially. The supply
pipe 16 which is coaxial with the screw shaft 6 is fixed to one
end 6a of the screw shaft 6. The supply pipe 16 is supported
rotatably to the first frame 3 via the bearings 18 and 11. A drive
shaft 17 which is coaxial with the screw shaft 6 extends from the
other end 6b of the screw shaft 6. The drive shaft 17 is supported
rotatably to the second frame 4 via a bearing 19 fixed to the second
frame 4 and a bearing 20 fixed to the base 2.

A drive 25 for driving the screw shaft 6 is mounted on the
base 2. A sprocket 26 which is fixed to a shaft 25a of the drive
25 and a sprocket 24 which is fixed to the drive shaft 17 are
connected to each other by a chain 27, and the drive 25 drives
and rotates the screw shaft 6 via the chain 27. As shown in FIG.
12, the drive 25 is comprised of a reversible-type variable speed
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motor which has a motor 64, a speed reduction gear 65 and a pilot
motor 66 so that its rotation can be switched between rotaticn
in a forward direction and rotation in a reverse direction and
the rotating speed is changeable.

As shown in FIG. 2, an outer peripheral surface of the screw
shaft 6 and the inner peripheral surface of the screen 8 define
a cylindrical space 70. Tha cylindrical space 70 is continued
from an upstream region 71 on the side of the first frame 3 to
a downstream region 72 on the side of the second frame 4. The
outer peripheral surface of the screw shaft é has a tapered form
which spreads from one end 6a towards the other end 6b. As aresult,
the relative distance between the cuter peripheral surface of the
screw shaft 6 and the inner peripheral surface of the screen 8
decreases from the upstream region 71 towards the downstream
region 72,

As shown in FIG. 3, the screen 8 is comprised of four screen
elements 8a, 8b, 8¢ and 8c which are arranged on a substantially
single curved surface. The screen element 8a 1s disposed on the
side of the upstream region 71 (see FIG. 2). the two screen elements
8c are disposed on the side of the downstream region 72 (see FIG.
2), and the screen element 8b 1is disposed between the screen
elements 8a and 8c. A lot of substantially circular fine holes
74 (74a, 74b, 74c) are formed in the sbreen elements 8a, 8b and
8c. The fine holes 74a have an outer diameter larger than that
of the fine holes 74b, and the fine holes 74b have an outer diameter
larger than that of the fine holes 74c. Forexample, the diameters
of the fine holes 74a, 74b and 74c¢ are set respectively to 1.5
mn, 1.0 mm and 0.57mm. Namely, & size of the fine holes 74
decreases gradually from the upstream region 71 towards the
downstream region 72. A lot of holes remarkably larger than the
fine holes 74 are formed in the punched plate 97 so that afiltering
function of the screen B is not influenced.

As shown in FIG. 4, the screw blade 13 is projected from
the screw shaft 6 into the cylindrical space 70 and is continued

from the upstream region 71 to the downstream region 72.
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As shown in FIG. 5, a scraper 14, which is made of a material
having elasticity such as rubber or synthetic resin, is fixed to
the screw blade 13 by a bolt 15a and a nut 15b. The scraper 14
continuously extends from the upstreamregion 71 to the downstream
region 72 {the whole region of the screw blade 13), and contacts
elastically with the screen 8. The contact pressure of the
scraper 14 with the screen 8 1s adjusted by clearances between
the bolt 15a and a hole of the screw blade 13 and/or a hole of
the scraper 14 through which the bolt 15a is inserted.

As shown in FIG. 2. an internal flow path 98 which is
interconnected to the supply pipe 16 and a palr of cpenings 73,
73 which open the internal flow path 98 into the upstream region
71 are formed at one end 6a of the screw shaft 6. The two openings
73, 13 face opposite to esach other, and the respective openings
73 are disposed so as to avoid an interference with the screw blade
13.

Upper and lower cleaning pipes 34 and 35 are disposed
outside the outside tube 5 between the first and second frames
3 and 4. The cleaning pipes 34 and 35 have a plurality of nozzles
67 which face towards the punched plate 97.

As shown in FIG. 13, raw liquid tank 94 and the supply pipe
16 are connected by a supply path 60. A pump 59 and a coagulant
mixing tank 39 are provided in the supply path 60. The pump 59
supplies raw liquid 110 in the raw liquid tank 94 to the supply
pipe 16 via the supply path 60 and the cocagulant mixing tank 39.

As shown in FIG. 2, the raw liguid 110 fed to the supply
pipe 16 passes through the internal f£low path 98 and is fed from
the opening 72 to the upstream region 71. The raw liquid 110 in
the upstream region 71 is pressurized and carried towards the
downstream region 72 by the screw blade 13 which rotates in a
forward direction, and simultanecusly the raw ligquid 110 is
separated into a filtrate 114, which flows out from the fine holes
7.4. of the screen 8, and a cake 113, which moves in the cylindrical
space 70 and is discharged from the downstream region 72. A
filtrate trough 36 which receives the filtrate 114 and a cake chute
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37 which receives the cake 113 are fixed to the base 2. As shown
in FIG. 13, the filtrate trough 36 is comprised of a detection
oriented trough 36a which receives only filtrate discharged from
the downstream region 72, and a discharge oriented trough 36b
which receives only filtrate from the other regions. Here, in
FIGS. 1 and 2, the detection oriented trough 36a 1s omitted.

As shown in FIGS. 2 and 14, a circular cake discharge hole
96 from which the cake is pushed out is formed between the cutside
tube 5 and the rotary plate 10. A presser 21 which is movable
along the drive shaft 17 is disposed in the cake discharge hole
96. Anair cylinde.r 23 if fixed to the second frame 4. The presser
21 is connected to a shaft 23a of the air cylinder 23 via a
connecting member 68. The presser 21 moves forward and backward
in accordance with forward and backward movements of the shaft
23a, and changes the degree of opening of the cake discharge hole
96. As a result, a back pressure to a cake in the cylindrical
space 70 1s adjusted. Here, the presser 21 may be constituted
g0 as to rotate together with the drive shaft 17 and to allow the
rotation of the drive shaft 17.

As shown in FIGS. 6, 7 and 8, a ring 92 having a claw 28
projected outward is fixed to an outer peripheral surface of the
supply pipe 16. The claw 28 has a slanted surface {as a first
gulde surface) 75 ahead of the forward rotating direction (to the
left side in FIGS. 6 and 7) of the supply pipe 16 (screw shaft
6}, and a claw surface 28a along a normal line of the supply pipe
16 ahead of the reverse rotating direction of the supply pipe 16
(an opposite side to the slanted surface 75).

A rotary plate 29 which is disposed around the supply pipe
16 is fixed to an outer surface of the flange § of the outside
tube 5. A housing 32 is fixed to the rotary plate 29, and a piston
claw (as a first movable claw) 31 and a compression spring (as
a first spring) 30 are housed in the housing 32. The piston claw
31 is supported to be free to project outside and sink inside
the supply pipe. The compressing spring 30 biases the piston claw
31 towards a range where the claw 28 moves according to the rotation
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of the screw shaft 6 (supply pipe 16). The piston claw 31 has
a slanted surface (as a first quide surface) 76 ahead of the reverse
rotating direction of the supply pipe 16 (to the right side of
FIGS. 6 and 8), and a claw surface 3la along the normal line of
the supply pipe 16 ahead of the forward rotating direction of the
supply pipe 16 (an opposite side to the slanted surface 76).

As shown in FIGS. 9 and 10, a ring 93 ha_wing a stopper 33
projected outwardly is fixed te an outer peripheral surface of
the rotary plate 10. The stopper 33 has a slanted surface (second
guide surface) 79 ahead of a reverse rotating direction (to the
left side in FIG. 9) of the rotary plate 10 (screw shaft 6), and
a stopper surface 33a along a normal line of the rotary plate 10
ahead of a forward rotating direction {an opposite side to the
slanted surface 79) of the rotary plate 10.

The housing 32 is fixed to an outer surface of the second
frame 4, and a piston claw (as a second movable claw) 78 and a
compression spring {as a second spring) 77 are housed in the
housing 32. The piston claw 78 1s supported to be free to project
outside and sink inside the rotary plate 10. The compression
spring 78 blases the piston claw 78 towards a range where the
stopper 33 moves according to the rotation of the cutside tube
5 (rotary plate 10). The piston claw 78 has a slanted surface
(as a second gulde surface) 80 ahead of the forward rotating
direction {to the right side in FIGS. 9 and 10) of the rotary plate
10, and a claw surface 78a along the normal line of the rotary
plate 10 ahead of the reverse rotating direction (an opposite side
to the slanted surface 80) of the rotary plate 10.

When the screw shaft 6 rotates in the forward direction,
the slanted surface 75 of the claw 28 slides on the slanted surface
76 of the piston claw 31, and the claw 28 pushes the piston claw
31 up against the bilasing force of the compression spring 30.
As aresult, the piston claw 31 moves out of the moving range of
the claw 28, and a relative rotation of the outside tube 5 with
respect to the screw shaft 6 is allowed. Meanwhile, the stopper
surface 33a of the stopper 33 contacts with the claw surface 78a
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of the piston claw 78, and the piston claw 78 is engaged with the
stopper 33 by a biasing force of the compression spring 77. As
a result, the relative rotation of the outside tube 5 with respect
to the frames 3 and 4 is prevented. Therefore, the screen 8 is
held in a stopped state relative to the frames 3 and 4, and the
raw ligquid is compressed and carried from the upstream region 71
to the downstream region 72.

When the screw shaft 6 rotates in the reverse direction,
the claw surface 28a of the claw 28 contacts with the claw surface
3la of the piston claw 31, and the piston claw 31 is engaged with
the claw 28 by a biasing force of the compression spring 30. As
a result, the relative rotation of the outside tube 5 with respect
to the screw shaft 6 1s prevented. Meanwhile, the slanted surface
79 of the stopper 33 slides on the slanted surface 80 of the piston
claw 78, and the stopper 33 pushes the piston claw 78 up against
the biasing force of the compression spring 77. As a result,
the piston claw 78 moves out of the moving range ¢f the stopper
33, and a relative rotation of the cutgide tube 5 with respect
to the frames 3 and 4 is allowed. Therefore, the outside tube
% and the screen 8 rotates integrally with the screw shaft 6.

As shown in FIGS. 11 and 12, the coagulant mixing tank 39
has a tank body 81, an upper cover 82, a gland box 48, a gland
packing 46, a lantern ring 47, a seal pipe 51 and an agitation
shaft 40.

The tank body 81 has an upper end opening B3, a raw liquid
inlet 84, a raw liguid outlet 44 and two cohesive agent supply
openings 86 and 87. The raw liquid inlet 84 is formed in a bottom
of the tank body 81, and the raw liquid outlet 44 is formed in
a side wall of the tank body 81. The cohesive agent supply
openings 86 and 87 are formed in the side wall of the tank body
Bl below the raw liquid outlet 44. The raw liquid inlet 84 1s
connected to the pump 59 via the supply path 60 (see FIG. 13).
The raw liquid outlet 44 is connected to the supply pipe 16 via
the supply path 60 (see FIG. 13}.
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A polymer cohesive agent 111 is fed from one cohesive agent
supply opening 86 to the tank body 81, and an inorganic cohesive
agent 112 is fed from the other cohesive agent supply opening 87
to the tank body 81. The cohesive agent' supply cpenings 86 and
87 are provided respectively with valves 45. At least one of the
polymer cochesive agent 111 and the inorganic cohesive agent 112
is fed by opening and closing the valves 45.

The opening 83 is coveredwith the upper cover 82. A through
hole 88 into which the gland box 48 is fitted and fixed is formed
in the upper cover 82. The gland packing 46 and the lantern ring
47 are fitted into the gland box 48. The gland packing 46 in the
gland box 47 is fixed by a hold member 50. The agitation shaft
40 is inserted through the gland packing 46 and the lantern ring
47. The gland packing 46 seals between the agitation shaft 40
and the gland box 48. A discharge hole 49 is formed in a side
wall of the gland box 48,close to the lantern ring 47. Leaked
liguid is discharged from the lantern ring 47 via the discharge
hole 49. The sealed pipe 51 extends from a lower surface of the
gland box 48 to cover the agitation shaft 40. A lower end 5la
of the sealed pipe 51 is dipped in the raw liquid in the tank body
81. For this reason, the inside of the tank body Bl is held in
a sealed state.

A drive 41 is mounted onto the upper cover 83, and an upper
portion of the agitation shaft 40 is connected to the drive 41.
The agitation shaft 40 has a plurality of agltating blades 42.
The agitating blades 42 are disposed in the tank body 81 below
the raw 1iquid outlet 44 intermittently. A turningblade 43 which
1s projected from an inner surface of the tank body 81 is disposed
in a vicinity of the agitating blade 42.

In the tank body 81, the cohesive agent fed from at least
one of the cohesive agent supply openings 86 and 87 is mixed with
the raw liquid fed from the raw liguid inlet 84, and the mixed
solution is agitated and mixed by the agitating blades 42. As
a result, flocs are formed in the raw liquid, and the raw liguid
containing the flocs flows out of the raw liquid outlet 44.
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As shown in FIG. 13, acleaning water tank 95 and the cleaning
pipes 34 and 35 are connected to each other by a supply path 99.
A cleaning pump 55 for supplying cleaning water 115 to the cleaning
pipes 34 and 35 is provided in the supply path 99,

As shown in FIG. 2, the cleaningwater 115 fed to the cleaning
pipes 34 and 35 is ejected from the nozzle 67 to the punched plate
97 (screen 8}).

As shown in FIG. 13, a torgue detector 52 for detecting drive
torque is provided for the drive 25. A turbidity measuring
instrument 56, for measuring a percentage of sclid materials in
the filtrate flowing out of the downstream region 72 of the screen
8, is provided downstream the detection criented trough 3éa of
the filtrate trough 36. A pressure detector 6l for detectling an
inlet pressure of the raw liguid into the cylindrical space 70
is provided in the supply path 60 between the raw liquid mixing
tank 39 and the supply pipe 16. If it is apprehended that the
filtrate to be discharged may be suspended due to a property of
the raw liquid, a density measuring instrument may be used instead
of the turbidity measuring instrument 56.

As shown in FIG. 14, a detector 100 for detecting the degree
of opening of the cake discharge hole 96 1s provided for the air
cylinder 23. The detector 100 is comprised of a first thrbugh
a fourth detector 100a through 100d, and detecting signals are
output from the detectors 100a through 1004 in accordance with
a position of the shaft 23a. In the state in which the cake
discharge hole 96 is covered, a signal is cutput from the first
detector 10la, and in the state in which the cake discharge hole
97 is opened to the maximum, a signal is output from the fourth
detector 1014.

The air cylinder 23 is connected to an air supply path 101.
A regulator valve 102 and a pilot valve 103 for switching a set
air pressure of the regulator valve 102 are provided in the air
supply path 101.

As shown in FIG. 15, the pilot valve 103 1s comprised of

four sets of manifold reducing valves (107a through 107d) and
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manifold solenoid wvalves 108 {108a through 1084). A first
reducing valve 107a is set to 3.5 kg/cm® (3.43 X 10 Pa), a second
reducing valve 107b is set to 2.5 kg/cm® {2.45 X 10° Pa), a third
reducing valve 107c¢c is set to 1.5 kg/cm? (1.47 X 10° Pa}, and a

fourth reducing valve 107d is set to 0.5 kg/cm? (4.9 X 10° Pa).
The air £1ow into the respective reducing valves 107a through 1074
is controlled by opening and closing the solenoid valves 108a
through 108d.

There will be described the structure of a control system
according to the present embodiment.

As shown in FIGS. 13 and 14, the screw press apparatus
according to the present embediment has a £irst, a second, a third
and a fourth control unit 89, 90, 91 and 104.

The first control unit 89 controls the drive 25 and the
cleaning pump 55 in accordance with torque detected by the torque
detector 52.

The first control unit 89 has a comparator 53 and a
controller 54. Areference torque regionhavingaspecifiedrange
is set in the comparator 53. The comparator 53 compares the
detected torgue with the reference torgue region. When the
detected torque does not reach the reference torgue region, the
comparator 53 outputs a speed decrease request signal to the
controller 54, and when the detected torgue exceeds the reference
torgue region, the comparator 53 outputs a speed increase reqguest
signal to the controller 54. When the controller 54 receives the
speed decrease request signal, it reduces the speed of the drive
25 for specified time, and when receiving the speed increase
request signal, it increases the speed of the drive 25 for
specified time.

An abnormal torgue value which is higher than the reference
torque reglon is further set in the comparator 53. The comparator
53' compares the detected torgue with the abnormal torgue value.
When the detected torgue exceeds the abnormal torgue value, the
comparatoxr 53 outputs a cleaning request signal to the controller
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54. The controller 54 which did not receive the cleaning request
signal rotates the drive 25 in the forward direction so that the
screw shaft 6 rotates in the forward direction. The controller
54 which received the cleaning request signal rotates the drive
25 in the reverse direction for a specified time 50 that the screw
shaft 6 rotates in the reverse direction, and drives the cleaning
pump 55 for a specified time so that the cleaning water is ejected
from the cleaning pipe 34 onto the screen 8.

The second control unit 90 contreols the pump 59 in
accordance with a measured value from the turbidity measuring
instrument 56.

The second control unit 90 has a comparator 57 and a
controller 58. A reference value is set in the comparator 57.
The comparator 57 compares the measured value detected by the
turbidity measuring instrument 56 with reference value. When the
measured value exceeds the reference value (the percentage of
solid materials in the filtrate is too high), the comparator 57
outputs a preésure decrease request signal to the controller 58.
When the controller 58 recelves ths pressure decrease request
signal, it reduces a force-in pressure of the pump 59.

The third control unit 91 controls the pump 59 in accordance
with a force-in pressure detected by the pressure detector 61.

The third control unit 91 has a comparator 62 and a
controller 63. A reference pressure region having a specified
range 1ls set in the comparator 62. The comparator 62 compares
an inlet pressure with the reference pressure region. When the
inlet pressure exceeds the reference pressure region, the
comparator 62 outputs a pressure decrease request signal to the
controller 63, and when the inlet pressure does not reach the
reference pressure region, the comparator 62 outputs a pressure
increase request signal to the contxoller 63. When the controller
63 receives the pressure decrease request signal, it reduces the
force-in pressure of the pump 59 for a specified time, and when
receiving the pressure increase request signal, it increases the

force-in pressure of the pump 59 for a specified time.
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The fourth contrel unit 104 controls at least one of the
pilot valve 103 and the drive 25 in accordance with a detected
value from the detector 100.

The fourth control unit 104 has a comparator 105 and a
controller 106. A standard open degree is set in the comparator
105, The comparator 105 compares the detected value with the
standard open degree. When the detected value exceeds the
standard open degree, the comparator 105 ocutputs an pressure
increase request signal to the contreoller 106, and when the
detected value does nof reach the standard open degree, the
comparator 105 outputs a pressure decrease request signal to the
controller 106. When the controller 106 receives the pressure
increase reguest signal, it increases the set air pressure of the
regulator valve 102, and when receiving the pressure decrease
request signal, 1t reduces the air pressure of the regulator valve
102.

For example, the state in which there are outputs from the
first through third detectors 100a through 100c and there is no
output £from the fourth detector 100d is set as a state in which
the detected value coincides with the standard open degree. In
this case, when there are outputs from the first and second
detectors 100a and 100b but there is no output from the t}'lird and
fourth detector 100c and 1004, the detected value dces not reach
the standard open degree, and thus the pressure decrease request
signal is cutput. The controller 106 which receives the pressure
decrease request signal controls the solencid valve 108 to reduce
the set pressure in the regulator valve 10Z. For example, whgn
the second reducing valve 107b is used (only the second solenocid
valve 108b is opened), the controller 106 closes the second
solenoid valve 108b as well as opens the third solenoid valve 108c
so that the third reducing valve 107c is used.

Meanwhlle, when there are outputs fromall the first through
the fourth detectors 100a through 1004, the detected value exceeds
the standard open degree, and thus the pressure increase reguest

signal is cutput. The contreollex 106 which receives the pressure
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increase request signal controls the solenoid valve 108 so that
the set pressure in the regulator valve 102 is increased. For
example, when the second reducing valve 107b is used (only the
second solenoid valve 108b is opened), the controller 106 closes
the second soclencid valve 108b as well as opens the first solenoid
valve 108a so that the first reducing valve 107a is used.

A reference open degree is further set in the comparator
53. The reference open degree may be the same as or different
from the standard open degree. The comparator 53 compares the
detected value with the reference open degree, When the detected
value exceeds the reference open degree, the comparator 53 outputs
a speed increase request signal to the controller 106, and when
the detected value does not reach the reference open degree, the
comparator 53 outputs a speed decrease reguest signal to the
controller 106. When the controller 106 receives the speed
increase request signal, it increases the speed of the drive 25,
and when receiving the speed decrease request signal, it reduces
the speed of the drive 25.

There will be described below the effects of the present
embodiment.

At the time of the normal filtering operation, the drive
25 rotates the screw shaft 6 in the forward direction. When the
screw sﬁaft 6 rotates in the forward direction, the piston claw
31 is not engaged with the claw 28 to allow a relative rotation
of the outside tube 5 with respect to the screw shaft 6, and the
piston claw 78 is engaged with the stopper 33 to prevent the
relative rotation of the outside tube 5 with respect to the frames
3and 4. As a\result, the screw blade 13 rotates relative to the
screen B in the state in which the screen 8 is stopped relative
to the frames 3 and 4.

The raw liquid is fed from the raw liguid tank 94 to the
coagulant mixing tank 39 by the pump 59 and flows from the raw
Jiguid inlet 84 into the tank body 8l1. In the tank body 81 the
raw liquid is mixed with the cohesive agent fed from at least one
of the cohesive agent fed openings 86 and 87, by the agitating
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blade 42. When the raw liquid is mixed with the cchesive agent,
flocs are generated. The raw liguid containing the flocs is fed
from the raw liguid outlet 44 via the supply path 60, the supply
pipe 16 and the opening 73 of the screw shaft 6 into the upstream
region 71 of the cylindrical space 70 by the pump 59.

Since pulsatory actions of the raw liquid generated in the
pump 59 are relleved by the compressibility of air in the tank
body 81, the raw liquid is fed into the upstream region 71 without
breaking flocs in the raw liquid.

The opening B3 of the tank body 81 is covered with the upper
cover 82, and the gland box 48 is fitted into the through hole
88 of the upper cover 82, and the agitation shaft 40 1s inserted
through the gland box 48. Gaps between theragitation shaft 40
and the gland box 48 are sealed by the gland packings 46, and the
lower end 5la of the sealed pipe 51, which extends from the lower
end of the gland box 48 to cover the agitation shafi 40, is dipped
in the raw liquid in the tank body 81. As a result, the sealed
gtate is held in the tank body 81. For this reason, air in the
tank body 81 shows a desirable compressibility.

If a drive pressure of the raw liquid into the screw press
is set to 0.05 to 0.5 kg/cm? {about 4.9 to 49 kPa), a leakage of
the raw liquid does not occur, and even in the case where sewage
or the like is treated, a deodorization effect can be obtained.

The raw liquid fed into the upstream region 71 is carried
towards the downstream reglon 72 by the screw blade 13 which
rotates in the forward direction. The relative distance between
the outer peripheral surface of the screw shaft 6 and the inner
peripheral surface of the screen 8 corresponds to a width of the
cylindrical space 70 in the radial direction, and since the width
is reduced from the upstream region 71 towards the downstream
regicn 72, the raw liquid is pressurized gradually while being
carried, and the filtrate flows out of the fine holes 74 of the
screen 8, to be concentrated. The raw liquid in the cylindrical
space 70 becomes sludgy at the middle stage. and it is further
concentrated to form a cake and is finally discharged from the
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downstream region 72. Namely, the raw ligquid is separated into
the filtrate which flows out of the fine hcles 74 and the cake
which is discharged from the downstream regien 72.

The filtrate is discharged from the filtrate trough 36. The
cake passes from the downstream region 72 of the cylindrical space
70 through the cake discharge hole 96 and the cake chute 37, to
be discharged.

Since the opening 73 for supplying the raw liquid is formed
in the screw shaft 6, the raw liquid is not influenced by the screw
blade 13 and is fed. Therefore, even in the case where soft flocs
cohered by the cchesive agent are mixed in the raw liquid, the
flocs are hardly broken, and the dehydration performance is not
deteriorated.

The size of fine hole 74 of the screen decreases gradually
from the upstream region 71 towards the downstream region 72. On
the contrary, a pressure which 1s applied to the raw liquid in
the cylindrical space 70 rises gradually from the upstream region
71 where the width of the radial direction is large towards the
downstream region 72 where the width of the radial direction is
small. For this reason, in the upstream region 71 in low pressure,
the filtrate flows out of large fine heles 74a satisfactorily.
Moreover, since the £ine hole 74c become smaller gradually towards
the downstream region 72 with high pressure where the sludge is
changed into a cake, the sludge hardly flows out of the fine hole
74c and thus only the filtrate flows out satisfactorily.
'pherefore, the raw liguid 1s separated into the filtrate and the
cake satisfactorily, and thus the filtering performance is
enhanced.

The sludge is scrapped off from fine holes 74 of the screen
8 periodically by the scraper 14. For this reason, the blocking
of the screen 14 is prevented previously in the whole region from
the upstream region 71 to the downstream region.

Since the scraper 14 extends continuously from the upstream
region 71 to the downstream region 72, compared with the case where

the scraper is disposed partlally, and 1its positioning is
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facilitated, with a reduced tendency to have positional
deviations.

When the sludge is not sufficiently dehydrated in the
cylindrical space 70 and the moisture content of the cake rises,
torgue detected by torgque detector 52 is lowered. When the
detected toxgue &oes not reach the reference torque region, there
1s a strong possibility that the cake to be discharged from the
downstream region 72 may not be sufficiently consolidated. For
this reason, the speed decrease reguest signal is output from the
comparator 53 to the controller 54. The controller 54 which
receives the speed decrease request signal reduces the speed of
the drive 25 for a specified time. As a result, the residence
time of the raw liquid in the cylindrical space 70 1s extended,
and the raw liquid undergoes an adequate filltrate dehydration so
that the sludge is sufficiently dehydrated. Therefore, the cake
having a desired moisture content in a suitably consolidated state
is discharged. ‘

Meanwhile, when the moisture content of the cake is lowered,
torque detected by the torgue detector 52 rises. When the
detected torque exceeds the reference torque region, there is a
strong possibility that the cake to be discharged from the
downstream region 72 may be consolidated excessively. For this
reason, the speed increase request signal is output form the
comparator 53 to the controller 54. The controller 54 which
receives the speed increase request signal increases the speed
of the drive 25 for a specified time. As a result, the residence
time of the raw ligquid in the cylindrical space 70 is shortened,
‘and the raw liguid undergoes an adequate filtrate dehydration
so that the cake having a desirable moisture content in a suitably
consolidated state is discharged.

When the screen 8 is clogged and the load applied to the
drive 25 increases, torque detected by the torque detector 52
increases. When the detected torgue exceeds the abnormal torgque
value, there is a great possibility that the screen may require
cleaning. For this reason, the cleaning request signal is output
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from the comparator 53 to the controller 54. The controller 54
which receives the cleaning regquest signal rotates the drive 25
in the reverse direction for specified time and drives the
cleaning pump 55 for a specified time. When the drive 25 is
rotated in the reverse direction, the screw shaft € rotates in
the reverse direction. When the screw shaft 6 rotates in the
reverse direction, the piston claw 31 is engaged with the claw
28 to prevent the relative rotation of the outside tube 5 with
respect to the screw shaft 6, and the piston claw 78 1s not engaged
with the stopper 33 to allow a relative rotation of the outside
tube 5 with respect to the frames 3and 4. Asa result, the cutside
tube 5 and the screen 8 rotate integrally with the screw shaft
6, and sludge in a consolidated state in the cylindrical space
70 is fed back. At the same time, cleaning water is ejected from
the cleaning pipe 34 onto the screen 8, and thus the whole
peripheral region of the screen 8 1s washed and can be reﬁsed.

When the cake resides in the lower steam region 72 of the
cylindrical space 70 and the a percentage of the solid material
in the filtrate increases, the value measured by the measuring
instrument 56 increases. When the measured value exceeds the
reference value, there is a strong possibility that an residence
amount of the cake may be excessive. For this reason, the prassure
decrease request signal is output form the comparator 57 to the
controller 58. The controller 58 which received the pressure
decrease request signal reduces the force-in pressure of the pump
5%, and reduces a supply pressure of the raw ligquid to the
cylindrical space 70. As a result, the residence of the cake 1s
eliminated and thus the percentage of solid material in the
filtrate is decreased.

In the case where the sludge in the cylindrical space 70
is not sufficiently dehydrated and it insufficiently becomes a
cake, the inlet pressure of the raw liquid into the cylindrical
space 70 detected by the pressure detector 61 is lowered. When
the inlet pressure does not reach the reference pressure region,

there 1s a strong possibility that a cake in a desirably
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consolidated state is not discharged. For this reason, the
pressure increase request signal is output from the comparator
62 to the controller 63. The controller 63 which received the
pressure increase request signal increases the force-in pressure
of the pump 59 for specified time. As a result, the supplying
amount of the raw liquid into the cylindrical space 70 increases,
and the pressure in the cylindrical space 70 rises, and the sludge
is sufficiently dehydrated to be concentrated so that the cake
in the desirably consolidated state is discharged.

Meanwhile, in the case where the sludge in the cylindrical
space 70 is abruptly dehydrated and the cylindrical space 70 is
filled with the cake, the inlet pressure of the raw liquid into
the cylindrical space 70 detected by the pressure detector 61
rises. When the inlet pressure exceeds the reference pressure
region, thexe is strong possibility that the raw liquid is
excessively fed because the cylindrical space 70 1s filled with
the cake. For this reason, the pressure decrease request signal
is output from the comparator 62 to the'controller 63. The
controller 63 which received the pressure decrease request signal
reduces the force-in pressure of the pump 59 for specified time.
As a result, the supplying amount of the raw liquid into the
cylihdrical space 70 reduces, and thus deterioration in the
throughput capacity due to the excessive supplying of the raw
liquid is prevented previously.

When the cake is hardened and the moisture content is
lowered, apressing force from the cake to the presser 21 increases,
and thus the degree of opening of the cake discharge hole 96
increases and the detected value from the detector 100 increases.
When the detected value exceeds the standard open degree, there
is strong possibility that the thickness of the cake to be
discharged ie remarkably increased, and thus the pressure
increase request signal is output from the comparator 105 to the
controller 106. The controller 106 which receives the pressure
increase request signal operates the pilot valve 103 to increase

the set air pressure of the regulator valve 102. As a result,
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the presser 21 moves, and the increase in the degree of opening
of the cake discharge hole 96 1s suppressed, and the cake having
an uniform thickness is dilscharged.

In addition, when the detected value exceeds the reference
open degree, there is a strong possibility that the moisture
content of the cake may be remarkably lowered, and thus the speed
increase request signal is output from the comparator 105 to the
controller 106. The controller 106 which receives the speed
increase request signal increases the speed of the drive 25 and
accelerates the supplying speed of the stock liquid in the
cylindrical space 70 to ralse the moisture content of the cake.
ks a regult, the moisture content of the cake to be discharged
becomes stable in the constant state.

Meanwhile, when the cake 1s softened and the moisture
content rises, a pressing force from the cake to the presser 21
is decreased, and the degree of opening of the cake discharge hole
96 is decreased so that the detected value from the detector
decreases. When the detected value does not reach the standard
open degree, there is a strong possibility that the thickness of
the cake to be discharged may be decreased remarkably, and thus
the pressure decrease request signal is output from the comparator
105 to the controller 106. The controller 106 which receives the
pressure increase request signal operates the pilot valve 103 to
reduce the set air pressure of the regulator valve 102. As a
result, the- presser 21 moves so that the reductiocn in the degree
of opening of the cake discharge hole 96 is suppressed and the
cake having unifoxrm thickness is discharged.

In addition, when the detected value does not reach the
reference open degree, there is a strong possibility that the
moisture content of the cake may rise ﬁ:emarkably, and thus the
speed decrease request signal is output £rom the comparator 105
to the controller 106. The controller 106 which received the
speed decrease request signal reduces the speed of the drive 25
and delays the supplying speed of the raw liquid in the cylindrical
space 70 so that the moisture content of the cake is iowered. As
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a result, the meoisture constant of the cake to be discharged

becomes stable in the constant state.

INDUSTRIAL APPLICABILITY

As described hitherto, a screw press apparatus according
to the present invention has high filtering characteristics and
prevents a blocking of a screen securely, and thus the screw press
apparatus is effective for dehydration of sludge or the like.
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The claims defining the invention are as foliows:
1, A screw press apparatus, comprising:

a first frame;

a second frame opposing the first frame; and

a screw press comprising:

an outside tube supported on the first and second frames, the outside tube having
a filtering screen constituting a periphery thereof;

a screw shaft having a spiral screw blade projecting therefrom, the screw shaft
being inserted through the outside tube and supported rotatably on the first and second
frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for gjecting cleaning water to wash the filtering screen, wherein

the filtering screen is disposed between the first and second frames and has a
plurality of filtering fine holes,

the screw shaft and the filtering screen are configured to define therebetween a
cylindrical space continuously extending from an upstream region at a side of the first
frame to a downstream region at a side of the second frame,

the spiral screw blade extends in the cylindrical space continuously from the
upstream region to the downstream region,

the screw shaft has an opening formed in a periphery thereof for supplying raw
liquid from the supply pipe to the upstream region of the cylindrical space,

the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,

raw liquid supplied from the opening to the upstream region is pressurized and
carried towards the downstream region by the spiral screw blade, while being separated
into filtrate outflowing through fine holes of the filtering screen and solids to be
discharged as a cake from the downstream region, and

the plurality of fine holes of the filtering screen decrease in size gradually from
the upstream region towards the downstream region, wherein

the screw press apparatus further comprises:

a drive for driving the screw shaft;

a torque detector provided for the drive; and

a control unit for controlling the drive in accordance with detected torque

detected by the torque detector, wherein

[RALIBD|03319.dot:caa
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the control unit has a comparator and a controller,

the drive comprises a variable speed motor, and

the comparator has a reference torque region set therein, wherein

the comparaior compares the detected torque with the reference torque region,
and when the detected torque does not reach the reference torque region, the comparator
outputs a speed decrease request signal to the controller, and when the detected torque
exceeds the reference torque region, the comparator outputs a speed increase request
signal to the controller, and

when the controller receives the speed decrease request signal, the controller
controls the drive to decrease in speed, and when the controller receives the speed

increase request signal, the controller controls the drive to increase in speed.

2. The screw press apparatus according to claim 1, wherein
the apparatus further comprises a scraper fixed to the screw blade, and
the scraper extends continuously from the upstream region to the downstream

region and contacts elastically on the screen,

3. The screw press apparatus according to claim 1, further comprising;

a claw fixed to the supply pipe;

a first movable claw disposed on the outside tube in correspondence to the claw;

a first spring for biasing the first movable claw;

a first guide surface provided on at least one of the claw and the first movable
claw, to work when the screw shaft rotates in a forward direction,;

a stopper fixed to the second frame;

a second movable claw disposed on the outside tube in correspondence to the
stopper;

a second spring for biasing the second movable claw; and

a second guide surface provided on at least one of the stopper and the second
movable claw, to work when the screw shaft rotates in a reverse direction, wherein

the outside tube is supported rotatably on the frames,

the first spring biases the first movable claw within a range where the claw
moves according to the rotation of the screw shaft,

the second spring biases the second movable claw within a range where the

stopper moves according to the rotation of the outside tube,

{RALIBD]03319.doc:can
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when the screw shaft rotates in the forward direction, the first movable law is
adapted by a guiding of the first guide surface to move out of the moving range of the
claw against the biasing force of the first spring, allowing a relative rotation of the outside
tube with respect to the screw shaft, and the second movable claw is adapted by the
biasing force of the second spring to engage with the stopper, preventing relative rotation
of the outside tube with respect to the frames, for the screen to be held in a stopped state
relative to the frames and for raw liquid to be pressurized and carried from the upstream
region to the downstream region, and

when the screw shaft rotates in the reverse direction, the first movable claw is
adapted by the biasing force of the first spring, to engage with the c¢law, preventing the
relative rotation of the outside tube with respect to the screw shaft, and the second
movable claw is adapted by a guiding of the second guide surface, to move out of the
moving range of the stopper against the biasing force of the second spring, allowing the
relative rotation of the outside tube with respect to the frames, for the outside tube to be

rotated integrally with the screw shaft.

4. The screw press apparatus according to claim 1, further comprising:

apump for supplying the raw liquid,

a supply path for interconnecting the supply pipe and the pump; and

a coagulant mixing tank provided in the supply path, wherein

the coagulant mixing tank has a tank body, an upper cover, a gland box, a gland
packing, a seal pipe, and an agitation shaft,

the tank body has an opening, a raw liquid inlet, a raw liquid outlet, and a
cohesive agent supply opening,

the raw liquid outlet is disposed below the opening,

the raw liquid inlet and the cohesive agent supply opening are disposed below
the raw liquid outlet,

the opening is covered with the upper cover,

the upper cover has a through hole inte which the gland box is fitted,

the agitation shaft is inserted through the gland box,

the gland packing performs a sealing between the agitation shaft and the gland
box,

the agitation shaft has an agitating blade disposed below the raw liquid outlet in

the tank body,
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the sealed pipe extends from a lower end of the gland box to cover the agitation
shaft, and
a lower end of the sealed pipe is dipped in raw liquid in the tank body.

5 The screw press apparatus according to claim 3, further comprising:
a cleaning pump for supplying cleaning water to the cleaning pipe;
a drive for driving the screw shaft,
a torque detector provided for the drive; and
a control unit for controlling the drive and the cleaning pump in accordance with

detected torque detected by the torque detector.

6. The screw press apparatus according to claim 5, wherein

the control unit has a comparator and a controller,

the drive comprises a reversible motor,

an abnormal torque value is set in the comparator,

the comparator compares the detected torque with the abnormal torque value,
and when the detected torque exceeds the abnormal torque value, the comparator outputs
a cleaning request signal to the controller,

when the controller is not given the cleaning request signal, the controller rotates
the drive in the forward direction to have the screw shaft rotate in the forward direction,
and

when the controller receives the cleaning request signal, the controller rotates the
drive in the reverse direction for a specified time to have the screw shaft rotate in the
reverse direction, and drives the cleaning pump for a specified time to have the cleaning

water gjected from the cleaning pipe to the screen.

7. The screw press apparatus according to claim 1, further comprising:

a pump for supplying raw liquid to the supply pipe;

a measuring instrument for measuring a percentage of a solid material in the
filtrate flowing out of the screen; and

a contrel unit for controlling the pump in accordance with a measured value from

the measuring instrument.
8. The screw press apparatus according to claim 7, wherein

the control unit has a comparator and a controller,
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a reference value is set in the comparator,
the comparator compares the measured value with the reference value, and when
the measured value exceeds the reference value, the comparator outputs a pressure
decrease request signal to the controller, and
when the controller receives the pressure decrease request signal, the controller

reduces a force-in pressure of the pump.

9. The screw press apparatus according to claim 1, further comprising:

a pump for supplying raw liquid;

a supply path for interconnecting the supply pipe and the pump;

a pressure detector provided in the supply path, for detecting an inlet pressure of
raw liguid to the cylindrical space; and

a control unit for controlling the pump in accordance with the inlet pressure

detected by the pressure detector,

10. The screw press apparatus according to claim 9, wherein

the control unit has a comparator and a controller,

a reference pressure region having a specified range is set in the comparator,

the comparator compares the inlet pressure with the reference pressure region,
and when the inlet pressure exceeds the reference pressure region, the comparator outputs
a pressure decrease request signal to the controller, and when the inlet pressure does not
reach the reference pressure region, the comparator outputs a pressure increase request
signal to the controller, and

when the controller receives the pressure decrease request signal, the controller
decreases a force-in pressure of the pump a for specified time, and when the controller
receives the pressure increase request signal, the controller increases the force-in pressure

of the pump for a specified time.

11. The screw press apparatus according to claim 1, further comprising:

a cake discharge hole for a cake to be pushed therethrough out of the cylindrical
space;

an air cylinder fixed to the second frame;

a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change the open degree of the cake discharge hole;

a detector provided for the air cylinder, for detecting the open degree;
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an air supply path connected to the air cylinder;
a regulator valve provided in the air supply path;
a pilot valve for changing a set air pressure of the regulator valve; and
a control unit for operating the pilot valve in accordance with a detected value

from the detector.

12. The screw press apparatus according to claim 11, wherein

the control unit has a comparator and a controller,

a standard open degree is set in the comparator,

the comparator compares the detected value with the standard open degree, and
when the detected value exceeds the standard open degree, the comparator outputs a
pressure increase request signal to the controller, and when the detected value does not
reach the standard open degree, the comparator outputs a pressure decrease request signal
to the controller, and

when the controller receives the pressure increase request signal, the controller
increases the set air pressure of the regulator valve, and when the controller receives the

pressure decrease signal, the controller decreases the set air pressure of the regulator

valve.
13. The screw press apparatus according to claim 1, further comprising:

a cake discharge hole for a cake to be pushed therethrough out of the cylindrical
space;

an air cylinder fixed to the second frame;

a presser connecled to a shaft of the air cylinder and adapted for forward and
backward movements to change the open degree of the cake discharge hole;

a detector provided for the air cylinder, for detecting the open degree; and

a control unit for controlling the drive in accordance with the detected value

from the detector.

14. The screw press apparatus according to claim 13, wherein
the control unit has a comparator and a controller,
the drive comprises a variable speed motor,
a reference open degree is set in the comparator,

the comparator compares the detected value with the reference open degree, and

I\ when the detected value exceeds the reference open degree, the comparator outputs a
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speed increase request signal to the controller and when the detected value does not reach
the reference open degree, the comparator outputs a speed decrease request signal to the
coniroller, and
when the centroller receives the speed increase request signal, the controller has
5 the drive increase in speed, and when the controller receives the speed decrease request

signal, the controller has the drive decrease in speed.

15. A screw press apparatus, comprising:
a first frame;
10 a second frame opposing the first frame; and
4 SCrew press comprising:
an outside tube supported on the first and second frames, the outside
tube comprising a cylindrical punched plate and a filtering screen fixed to an inner
periphery of the cylindrical punched plate;

15 a screw shaft having a spiral screw blade projecting therefrom, the
screw shaft being inserted through the outside tube and supported rotatably on the first
and second frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply

pipe being fixed to one end of the screw shaft supported on the first frame; and

0 a cleaning pipe disposed outside the punched plate for ¢jecting cleaning
e water to wash the filtering screen, wherein
: the filtering screen extends between the first and second frames and has a
. multiplicity of filtering fine holes formed circular for filtration of raw liquid over a whole
e circumference of the screen,
25 the screw shaft and the filtering screen are configured to define therebetween a

cylindrical space continuously extending from an upstream region at a side of the first
frame to a downstream region at a side of the second frame,
the spiral screw blade extends in the cylindrical space continuously from the
s, upstream region to the downstream region,
the screw shaft has an opening formed in a periphery thereof for supplying raw
liquid from the supply pipe to the upstream region of the cylindrical space,
the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,
raw liquid supplied from the opening to the upstream region is pressurized and

carried towards the downstream region by the spiral screw blade, while being separated
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into filtrate outflowing from fine holes of the filtering screen and solids to be discharged
as a cake from the downstream region, and
the multiplicity of fine holes of the filtering screen have diameters gradually

decreasing from the upstream region towards the downstream region.

16. A screw press apparatus, comprising;
a first frame;
a second frame opposing the first frame; and
a SCTEW press comprising:
10 an outside tube supported on the first and second frames, the outside
tube having a screen constituting a periphery thereof;

a screw shaft having a spiral screw blade projecting therefrom, the
screw shaft being inserted through the outside tube and supported rotatably on the first
and second frames;

15 a supply pipe for a continuous supply of raw liquid into the screw shaft, the
supply pipe being fixed to one end of the screw shaft supported on the first frame; and
a cleaning pipe for ejecting cleaning water to wash the filtering screen, wherein
the filtering screen is disposed between the first and second frames and has a

plurality of filtering fine holes,

20 the screw shaft and the filtering screen are configured to define therebetween a
s, cylindrical space continuously extending from an upsiream region at a side of the first
5::"; frame to a downstream region at a side of the second frame,
ST the spiral screw blade extends in the cylindrical space continuously from the
upstream region to the downstream region,
T the screw shaft has an opening formed in a periphery thereof for supplying raw

liquid from the supply pipe to the upstream region of the cylindrical space,
the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,
[SRLN during the continuous supply, raw liquid is continuously supplied from the

0 opening to the upstream region and pressurized and carried towards the downstream

[

region by the spiral screw blade, while being continuously separated into filtrate
OO0 outflowing through fine holes of the filtering screen and solids to be discharged as a cake
fetel from the downstream region, and

the plurality of fine holes of the filtering screen decrease in size gradually from

the upstream region towards the downstream region, wherein
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the screw press apparatus further comprises:
a pump adapted for the continuous supply of raw liquid;
a supply path for interconnecting the supply pipe and the pump;
a pressure detector provided in the supply path, for detecting an inlet pressure of
5 raw liquid to the cylindrical space; and
a control unit for controlling the pump in accordance with the inlet pressure

detected by the pressure detector.

17. The screw press apparatus according to claim 16, wherein
10 the controt unit has a comparator and a controller,
the comparator has a reference pressure region set therein,
the comparator compares the inlet pressure with the reference pressure region,
and when the inlet pressure exceeds the reference pressure region, the comparator outputs
a pressure decrease request signal to the controller, and when the inlet pressure does not
15 reach the reference pressure region, the comparator outputs a pressure increase request
signal to the controller, and
when the controller receives the pressure decrease request signal, the controller
decreases a force-in pressure of the pump, and when the controller receives the pressure
increase request signal, the controller increases the force-in pressure of the pump.

20

T, 18. A screw press apparatus, comprising:
g::“; a first frame,
a second frame opposing the first frame; and
i a screw press comprising:
oot 23 an outside tube supported on the first and second frames, the outside tube having

a filtering screen constituting a periphery thereof;

a screw shafl having a spiral screw blade projecting therefrom, the screw shaft
being inserted through the outside tube and supported rotatably on the first and second
frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for ejecting cleaning water to wash the filtering screen, wherein

the filtering screen is disposed between the first and second frames and has a

plurality of filtering fine holes,
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the screw shaft and the filtering screen are configured to define therebetween a
cylindrical space continuously extending from an upstream region at a side of the first
frame to a downstream region at a side of the second frame,

the screw blade extends in the cylindrical space continuously from the upstream
region to the downstream region,

the screw shaft has an opening formed in a periphery thereof for supplying raw
liquid from the supply pipe to the upstream region of the cylindrical space,

the screw shaft and the filtering screen have a radial distance therebetween
decreasing from the upstream region towards the downstream region,

raw liquid supplied from the opening to the upstream region is pressurized and
carried towards the downstream region by the spiral screw blade, while being separated
into filtrate outflowing from fine holes of the filtering screen and solids to be discharped
as a cake from the downstream region, and

the plurality of fine holes of the filtering screen decrease in size gradually from
the upstream region towards the downstream region, wherein

the screw press apparatus further comprises:

a cake discharge hole for the cake to be pushed therethrough out of the
cylindrical space;

an air ¢ylinder fixed to the second frame;

a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change an open degree of the cake discharge hole;

a detector provided for the air cylinder for detecting the open degree;

an air supply path connected to the air cylinder;

a regulator valve provided in the air supply path;

a pilot valve for changing a set air pressure of the regulator valve; and

a control unit for operating the pilot valve in accordance with a detecied value

from the detector.

19. A screw press apparatus, comprising:

first and second frames in opposition to each other;

an outside tube having a screen on a peripheral surface thereof, the outside tube
being supported on the frames;

a screw shaft having a spiral screw blade, the screw shaft being inserted through

the outside tube and supported rotatably on the frames;
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a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for ejecting cleaning water onto the screen, wherein

the screen is disposed between the frames and has a plurality of fine holes,

the screw shaft and the screen define a cylindrical space continuously extending
from an upstream region at a side of the first frame to a downstream region at a side of the
second frame,

the screw blade is projected from the screw shaft into the cylindrical space and
continuously extends from the upstream region to the downstream region,

an opening for supplying the raw liquid from the supply pipe to the upstream
region of the cylindrical space is formed in the screw shaft,

a relative distance between an outer peripheral surface of the screw shaft and an
inner peripheral surface of the screen decreases from the upstream region towards the
downstream region,

raw liquid fed from the opening to the upstream region is pressurized and carried
towards the downstream region by the screw blade, while being separated into filtrate
allowed to outflow through the fine holes of the screen and a cake allowed to move in the
cylindrical space to be discharged from the downstream region, and

sizes of the fine holes of the screen decrease gradually from the upstream region
towards the downstream region, wherein

the screw press apparatus further comprises:

a cake discharge hole for a cake to be pushed therethrough out of the cylindrical
space;

an air cylinder fixed to the second frame;

a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change the open degree of the cake discharge hole;

a detector provided for the air cylinder, for detecting the open degree;

an air supply path connected to the air cylinder;

aregulator valve provided in the air supply path;

a pilot valve for changing a set air pressure of the regulator valve; and

a control unit for operating the pilot valve in accordance with a detected value
from the detector, wherein

the control unit has a comparator and a controller,

a standard open degree is set in the comparator,
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the comparator compares the detected value with the standard open degree, and
when the detected value exceeds the standard open degree, the comparator outputs a
pressure increase request signal to the controller, and when the detected value does not
reach the standard open degree, the comparator outputs a pressure decrease request signal
to the controller, and

when the controller receives the pressure increase request signal, the controller
increases the set air pressure of the regulator valve, and when the controller receives the
pressure decrease signal, the controller decreases the set air pressure of the regulator

valve.

20. A screw press apparatus, comprising:

first and second frames in opposition to each other;

an outside tube having a screen on a peripheral surface thereof, the outside tube
being supported on the frames;

a screw shaft having a spiral screw blade, the screw shaft being inserted through
the outside tube and supported rotatably on the frames;

a supply pipe for supplying raw liquid into the screw shaft, the supply pipe being
fixed to one end of the screw shaft supported on the first frame; and

a cleaning pipe for ejecting cleaning water onto the screen, wherein

the screen is disposed between the frames and has a plurality of fine holes,

the screw shaft and the screen define a cylindrical space continuously extending
from an upstream region at a side of the first frame to a downstream region at a side of the
second frame,

the screw blade is projected from the screw shaft into the cylindrical space and
continuously extends from the upstream region to the downstrearn region,

an opening for supplying the raw liquid from the supply pipe to the upstream
region of the cylindrical space is formed in the screw shaft,

a relative distance between an outer peripheral surface of the screw shaft and an
inner peripheral surface of the screen decreases from the upstream region towards the
downstream region,

raw liquid fed from the opening to the upstream region is pressurized and carried
towards the downstream region by the screw blade, while being separated into filtrate
allowed to outflow through the fine holes of the screen and a cake allowed to move in the

cylindrical space to be discharged from the downstream region, and
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sizes of the fine holes of the screen decrease gradually from the upsiream region
towards the downstream region, wherein
the screw press apparatus further comprises:
a cake discharge hole for a cake to be pushed therethrough out of the cylindrical
5 space;
an air cylinder fixed to the second frame;
a presser connected to a shaft of the air cylinder and adapted for forward and
backward movements to change the open degree of the cake discharge hole;
a detector provided for the air cylinder, for detecting the open degree; and
10 a control unit for controlling the drive in accordance with the detected value

from the detector.

21. The screw press apparatus according to claim 20, wherein
the control unit has a comparator and a controller,
s the drive comprises a variable speed motor,
a reference open degree is set in the comparator,
the comparator compares the detected value with the reference open degree, and
when the detected value exceeds the reference open degree, the comparator outputs a
speed increase request signal to the controller, and when the detected value does not reach
20 the reference open degree, the comparator outputs a speed decrease request signal to the
.- controller, and

when the controller receives the speed increase request signal, the controller has

ereend the drive increase in speed, and when the controller receives the speed decrease request
LD signal, the controller has the drive decrease in speed.
wttY s

22. A screw press apparatus substantially as hercinbefore described with reference to

any one of the embodiments as that embodiment is shown in the accompanying drawings.

Dated 14 February, 2003
S Ishigaki COmpany Limited

el Patent Attorneys for the Applicant/Nominated Person
et SPRUSON & FERGUSON

{RALIBD03319.docicaa



PCT/JP99/06707

WO 01/39963

/12

['DIH




PCT/IP99/06707

WO 01/39965

212

hipbo

- —da—t -




PCT/IP99/06707

WO 01/39965

312

s
SETELILD

ocooopon

b
o

T T
€8 B/ ‘bL

ﬂ /
48 apL ‘vL

¢

7 §
98 VL ‘bL

L6

DIA

tL “PL



WO 01/39965 PCT/IPY5/06707

4/12

FIG.4

(AN
A
K N
= N B\

17 — r:k
N

H

AL




WO 01/39965 PCT/AIP99/06707

)
L 16

19




WO 01/39965 PCT/IPIS/06707

6/12

FIG.8

32 )




WO 01/39965 PCT/JIPY99/06707

77 32
) /
/ L

78a~ 80




WO 01/39965 PCT/IPI9/06707

8/12

FIG.11




WO (1/39968 PCT/IPS9/06707

9/12

FIG.12

4)1
L P
50
46
82 ’ (148
1 40-H Bl 47 | 83
44 ) i p— v |
! 51— 81
Y il j_ _;,——’513 it
J Tﬂ' 40’_1\.




PCT/IP9%/06707

‘WO 01/39965

10/12

)

P11~ 4 95 | g S
68 m:f» 4 m /98
\ qQ9g . o1
L -t
wm(_ 99 e 66
H ! .W@ m HJS)“%\( sioagd)
| — (L1
g5~ ]| o .& e |
| 4+ e 0L A 4
(43 59 ?
54

S

6s

011

6



PCT/IP99/06707

WO 01739965

/12

i

O

m: 2\:_ =




WO (1/39965 PCT/IP99H6T0T

12/12




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

