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(54) DEVICE FOR SEPARATING MATERIAL SUCH AS MANURE INTO LIQUID FRACTION AND
SOLID FRACTION WITH DOUBLE SEPARATING MEANS

(67)  The invention relates to a device (1) for sepa-
rating material into liquid and solid substance. The device
comprises a housing (2) which is provided with an inlet
(3) for the material, a first outlet (4) for the liquid and a
second outlet (5) for the solid substance. Separating
means are arranged in the housing for separating the
material. The device is provided with a drive (8) for the
separating means.

The separating means comprise two conveyor and
pressing screws (6A, 6B) running adjacency of each oth-
er and substantially parallel to each other. In addition,
the housing comprises a sieve cage (12, 13) which at
least partially encloses the conveyor and pressing
SCrews.

According to the invention a drainage pipe (14) for
liquid is arranged on the sieve cage (12, 13).
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Description

[0001] The present invention relates generally to the
field of separating material into a liquid fraction and a
solid fraction. This separating technique is known within
the context of diverse different industrial applications, in-
cluding arable farming, cattle farming, food industry, wa-
ter purification and so on.

[0002] The present invention relates particularly to a
device for separating material such as manure into liquid
and solid substance, the device comprising a housing,
which housing is provided with an inlet for the material,
afirst outlet for the liquid and a second outlet for the solid
substance, wherein separating means are arranged in
the housing for separating the material, wherein the de-
vice is provided with a drive for the separating means.
[0003] Such a device is known from WO 2013/043051
of the same applicant. The known device is able during
use to set the outlet opening for the solid substance in
accordance with operational parameters of the drive of
the separating means. When a solid fraction is too thin,
the outlet opening is automatically made smaller and
when the solid fraction is too thick the outlet opening is
automatically made larger. This means that the known
device can be effectively prevented from becoming
clogged. The separating process proceeds wholly auto-
matically and the known device functions autonomously.
The quality of the solid fraction, and particularly the dry
matter content thereof, can moreover be guaranteed.
The solid fraction of manure is reused in cattle farming,
for instance as cubicle litter. High quality standards are
set for this cubicle litter, among other ways in respect of
the dry matter content.

[0004] The presentinvention has for its object to pro-
vide an improved device of the type stated in the pream-
ble which can meet the highest quality standards in re-
spect of the end product, i.e. the solid fraction.

[0005] Inthe device according to the invention the sep-
arating means comprise two conveyor and pressing
screws running adjacency of each other and substantially
parallel to each other, and the housing comprises a sieve
cage which at least partially encloses the conveyor and
pressing screws.

[0006] The device according to the invention has a
larger capacity than the known device and is moreover
able to deliver a solid fraction with a higher percentage
of dry matter, i.e. 70 to 80%. The sieve cage or sieve
drum enclosing the conveyor and pressing screws makes
it possible to press out liquid on all sides. While the sieve
cage does have to fit closely round the conveyor and
pressing screws, it is found in practice that some clear-
ance is allowed. The device according to the invention
can separate a heterogeneous material. The device ac-
cording to the invention can moreover co-act with diverse
’heads’ on the outlet for the solid fraction.

[0007] A device according to the preamble of claim 1
is known from the international patent application WO
2004/080704.
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[0008] The device according to the invention is distin-
guished from the known device in that a drainage pipe
is arranged on the sieve cage to discharge the liquid leav-
ing the sieve cage on the upper side. The drainage pipe
forms a third outlet with which liquid is prevented in ef-
fective manner from remaining behind on the sieve cage.
[0009] In a first preferred embodiment the drainage
pipe is connected to a collecting container with a (col-
lecting) outlet.

[0010] In a further preferred embodiment the shaft of
each conveyor and pressing screw takes an at least par-
tially hollow form and is provided with sieve openings.
By means of the sieve openings more liquid can be dis-
charged through the hollow shaft to a further liquid outlet.
The percentage of dry matter rises 6% at an equal power.
A solid fraction with an even higher content of dry matter
can thus be obtained.

[0011] According to a practical preferred embodiment,
the hollow shafts likewise debouch into the collecting
container so that the liquid discharged through sieve
openings likewise flows to the collecting outlet.

[0012] The sieve openings are preferably slots lying at
an angle relative to the longitudinal direction of the con-
veyor and pressing screw. These specific slots do not
become clogged, or hardly so. In a practical preferred
embodiment the sieve openings are located adjacently
of the screw blade. The pressure chamber begins here.
[0013] In another preferred embodiment the shaft of
each conveyor and pressing screw takes an at least par-
tially conical form. The shaft constriction is preferably lo-
cated in the pressure chamber in order to prevent the
screw jamming.

[0014] In an elegant preferred embodiment the sieve
cage has a generally figure of eight shape. The figure
eight is complementary to the two mutually adjacent con-
veyor and pressing screws and can enclose them with
some clearance, whereby the device according to the
invention can function optimally.

[0015] Accordingtothe further developmentofthis pre-
ferred embodiment, the sieve cage comprises a first part
with sieve openings of a first type and a second part with
sieve openings of a second type, wherein the second
type of sieve openings differs from the first type of sieve
openings. In advantageous manner at least the part of
the sieve cage forms a pressure chamber or pressure
sieve.

[0016] In afurther preferred embodiment the conveyor
and pressing screws are mutually engaging. The con-
veyor and pressing screws are as a result self-cleaning.
Hardly any material is left behind. Substantially all the
material is transported in the direction of transport.
[0017] In an optimal preferred embodiment one of the
conveyor and pressing screws is left-rotating and one of
the conveyor and pressing screws is right-rotating, and
the drive is configured to rotate the conveyor and press-
ing screws in opposing directions toward each other. In
the optimal preferred embodiment the material is distrib-
uted all around the conveyor and pressing screws. The
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material functions here as a bearing for the conveyor and
pressing screws. This distribution of material results in a
uniform load on the conveyor and pressing screws,
whereby they are less susceptible to wear and have a
longer lifespan.

[0018] Theinvention will now be further elucidated with
reference to the accompanying figures, in which:

Figure 1 is a schematic view of a device according
to the invention;

Figure 2is a top view of the device according to figure
1;

Figure 3 shows a longitudinal section through the
device according to figure 1; and

Figure 4 is an exploded view of the device according
to figure 1.

[0019] Figure 1 is a schematic view of a first preferred
embodiment of a device 1 according to the invention. In
the shown preferred embodiment device 1 is intended
for the purpose of separating manure into a liquid fraction
and a solid fraction. Device 1 is provided with a housing
2 in which separating means are arranged. Housing 2 is
provided with an inlet 3 for the manure, a first outlet 4 for
the liquid fraction and a second outlet 5 for the solid frac-
tion. A drive 8 is arranged for driving the separating
means. In the shown preferred embodiment drive 8 is an
electric motor. Such a device is also known in the field
as a screw press/pump.

[0020] Figure 2 is a schematic top view of device 1.
Figure 3 shows a longitudinal section through device 1.
Figure 4 shows device 1 with exploded parts.

[0021] According to the invention the separating
means comprise two screws 6A and 6B running adjacen-
cy of each other and substantially parallel to each other
for the purpose of transporting the material in transport
direction T. Screws 6A and 6B are designated in the con-
text of this invention as conveyor and pressing screws,
but can also be referred to as conveyor screws or press-
ing screws or augers. Each of the conveyor and pressing
screws is provided with a respective shaft 16A, 16B. A
screw blade 26A, 26B is arranged over at least a part of
the respective shaft. In the shown preferred embodiment
the conveyor and pressing screws 6A, 6B are mutually
engaging.

[0022] Housing 2 further comprises a sieve cage or
sieve drum 12, 13 which at least partially encloses con-
veyor and pressing screws 6A, 6B for the purpose of
compressing the material to a solid fraction, wherein a
liquid fraction is separated. Outlet 5 for the solid fraction
is provided with a head 10 which can at least partially
close outlet 5. Diverse suitable heads are known in the
relevant field. A suitable head can be operated manually
or automatically. A head provided with an opening with
adjustable dimensions, as described in the above stated
international patent application WO 2013/043051, is like-
wise suitable.

[0023] Conveyor and pressing screws 6A, 6B, sieve
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cage 12, 13 and head 10 co-act in order to build up a
pressure which increases in transport direction T. The
solid fraction is compressed and leaves outlet 5 slowly,
while the liquid which has been pressed out is discharged
via outlet 4.

[0024] The screw blades of the conveyor and pressing
screws have a mirrored orientation. In the shown pre-
ferred embodiment conveyor and pressing screw 6A is
left-rotating and conveyor and pressing screw 6B is right-
rotating. Conveyor and pressing screw 6A is driven to
the right (clockwise) while conveyor and pressing screw
6B is driven to the left (counter-clockwise). A suitable
material for the conveyor and pressing screws according
to the invention is steel, preferably stainless steel. The
steel is optionally covered with plastic material.

[0025] Shaft 16A, 16B takes an atleast partially hollow
form and is provided with sieve openings 36A, 36B. In
the shown preferred embodiment sieve openings 36A,
36B are generally slot-like. The slot-like sieve openings
36A, 36B preferably lie at an angle differing from zero
relative to the longitudinal direction of the conveyor and
pressing screw. In the shown preferred embodiment
sieve openings 36A, 36B are located adjacently of screw
blades 26A, 26B respectively.

[0026] Shaft 16A, 16B has a diameter decreasing in
transport direction T. In order to achieve this, shaft 16A,
16B takes a partially conical form. The shaft constriction
46 is located adjacently of sieve openings 36A.

[0027] Sieve cage 12, 13 is arranged with some clear-
ance round conveyor and pressing screws 6A, 6B. In the
shown preferred embodiment the sieve cage has the
general shape of a figure of eight. Sieve cage 12, 13 is
preferably located centrally round the conveyor and
pressing screws, i.e. the conveyor and pressing screws
protrude on both sides of the sieve cage. Sieve openings
36 are preferably located at the beginning of pressure
chamber 13 and shaft constriction 46 is preferably locat-
ed at the end of pressure chamber 13. Head 10 is pro-
vided with openings for shafts 16A, 16B.

[0028] In the shown preferred embodiment the sieve
cage comprises a first part 12 with sieve openings of a
first type and a second part 13 with sieve openings of a
second type. The second type and the first type of sieve
openings are different. The sieve openings in part 12 are
preferably substantially round perforations, while the
sieve openings in part 13 are preferably generally slot-
like.

[0029] Arranged on sieve cage 12, 13 is a pipe 14 for
discharging the liquid leaving the sieve cage on the upper
side. Pipe 14 is connected to a collecting container 24
with an outlet 34.

[0030] Hollow shafts 16A and 16B likewise debouch
into this collecting container 24 so that the liquid dis-
charged through sieve openings 36A and 36B likewise
flows to outlet 34. Outlet 34 forms a collecting outlet and
a further outlet for the liquid.

[0031] Although the present invention has been eluci-
dated on the basis of a preferred embodiment for sepa-
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rating manure, the invention is not limited to this applica-
tion. The invention provides a separator for separating
diverse types of material into a solid fraction and a liquid
fraction, for instance in the context of recycling. By ap-
plying the co-acting screws enclosed by a sieve cage the
separator according to the invention is suitable for a wide
variety of input materials. The input materials can for in-
stance be biological, wherein tomato stems or hemp
leaves can also be compressed in addition to manure.
The separator is able to deliver a very dry solid fraction
and to remove the maximum amount of liquid from the
input material. In the case of hemp leaves the liquid is
the end product which can be sold as medicinal bever-
age. In the case of manure the solid substance is the end
product intended as cubicle litter, for instance in the con-
text of bio-bedding. In the case of tomato stems the solid
substance is also the end product and intended for card-
board production. Other input materials which have not
been mentioned can also be processed by the separator
according to the invention. These input materials can
vary from highly liquid to very solid.

[0032] The invention therefore extends to any embod-
iment falling within the scope of protection as defined in
the claims and as seen in the light of the foregoing de-
scription and accompanying drawings.

Claims

1. Device (1) for separating material such as manure
into liquid and solid substance, the device compris-
ing a housing (2), which housing is provided with an
inlet (3) for the material, a first outlet (4) for the liquid
and a second outlet (5) for the solid substance,
wherein separating means are arranged in the hous-
ing for separating the material, wherein the device
is provided with a drive (8) for the separating means,
wherein the separating means comprise two con-
veyor and pressing screws (6A, 6B) running adja-
cency of each other and substantially parallel to each
other, and wherein the housing comprises a sieve
cage (12, 13) which at least partially encloses the
conveyor and pressing screws, characterized in
that a drainage pipe (14) for liquid is arranged on
the sieve cage (12, 13).

2. Device as claimed in claim 1, wherein the drainage
pipe (14) is connected to a collecting container (24)
with an outlet (34).

3. Device as claimed in claim 1 or 2, wherein the shaft
(16A, 16B) of each conveyor and pressing screw
(6A, 6B) takes an at least partially hollow form and
is provided with sieve openings (36A, 36B).

4. Device as claimed in claims 2 and 3, wherein the
shafts (16A, 16B) debouch into the collecting con-
tainer (24).
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5.

10.

1.

Device as claimed in claim 3 or 4, wherein the sieve
openings are slots (36A, 36B) lying at an angle rel-
ative to the longitudinal direction of the conveyor and
pressing screw (6A, 6B).

Device as claimed in claim 3, 4 or 5, wherein the
sieve openings (36A, 36B) are located adjacently of
the screw blade (26A, 26B).

Device as claimed in one or more of the foregoing
claims, wherein the shaft (16A, 16B) of each con-
veyor and pressing screw (6A, 6B) takes an at least
partially conical form.

Device as claimed in one or more of the foregoing
claims, wherein the sieve cage (12, 13) has a gen-
erally figure of eight shape.

Device as claimed in one or more of the foregoing
claims, wherein the sieve cage comprises a first part
(12) with sieve openings of a first type and a second
part (13) with sieve openings of a second type,
wherein the second type of sieve openings differs
from the first type of sieve openings.

Device as claimed in one or more of the foregoing
claims, wherein the conveyor and pressing screws
(6A, 6B) are mutually engaging.

Device as claimed in one or more of the foregoing
claims, wherein one of the conveyor and pressing
screws (6A) is left-rotating and wherein one of the
conveyor and pressing screws (6B) is right-rotating,
and wherein the drive (8) is configured to rotate the
conveyor and pressing screws in opposing direc-
tions toward each other.
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