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Claim

1. A rotary filter for filtering water out of raw
material containing water comprising:

a screen drum arranged rotatably about a longitu-
dinal axis thereof and having first and second ends:
said longitudinal axis being arranged substantially
horizontally and said screen drum having an inner
diameter;

a screw means arranged rotatably about ‘a longitu-
dinal axis thereof within said screen drum; said
screw means having an outer diameter smaller than
said inner diameter of said screen drum, said longi-
tudinal axis of said screw means being arranged
substantially horizontally and béing spaced from said
longitudinal axis of said screen drum in a vertical
direction such that a lower end of said screw means
is brought into contact with a lower end of said

screen drum for increasing resist nce against trans-
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portation of said raw material by said screw means
and providing increased water filtering efficiency;

a raw material supplying means for introducing
said raw material into a space formed between said
screen drum and said screw means;

a first driving means for rotating said screen
drum in first direction at a first rotating speed:;

and

a second driving means for rotating said screw
means in a second direction which is opposite to said

first direction at a second rotating speed which is

lower than said first rotating speed to transport said raw
material introduced into said space from said first end to
the second end of said screen drum wherein said first and
second driving means respectively and simultaneously rotate
said drum and said screw means at said first and second
rotating speeds and can be independentiy ~adjusted to
respectively rotate said screen drum and said screw means
at different speeds relative to each other.

2. A rotary filter for filtering water out of raw
material containing water comprising:

a screen drum arranged rotatably about a
longitudinal axis thereof and having first and second ends,
said 1longitudinal axis being arranged substantially
horizontally and said screen drum having an inner diameter;

a screw means arranged <rotatably about  a
longitudinal axis thereof within said screen drum, said
screw means having an outer diameter smaller that said
inner diameter of said screen drum, said longitudinal axis
of said screw means being arranged substantially
horizontally and being spaced from said longitudinal axis
of said screen drum in a vertical direction such that a
lower end of said screw means is brought into contact with
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a lower end of said screen drum for increasing resistance
against transportation of said raw material by said screw
means and providing increased water filtering efficiency;

a raw material supplying means for introducing
said raw material into a space formed between said screen
drum and said screw means;

said screw means further including a shaft formed
of ‘a hollow tube supporting a single spiral vane arranged
about said hollow tube, a partition provided within said
hollow tube adjacent said first end of said drum, and an
opening provided in said hollow tube between said first end
of said drum and said partition, and through said opening
said raw material supply means communicates with said space

formed between said screen drum and said screw means;

a first driving means for rotating said screen
drum in a first direction at a first rotating speed; and

a second driving means for rotating said screw
means in a second direction which is opposite to said first
direction at a second rotating speed which is lower than
said first rotating speed to transport said raw material
introduced into said space from said first end to said
second end of said screen drum,

wherein said first and second driving means
respectively and simultaneously rotate said drum and said
screw means at said first and second rotating speeds and
can be independently adjusted to respectively rotate said
screen drum and said screw means at different speeds
relative to each other.




€L

fn non

[ XA
[4 [

tCeL o
<

654663
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COMPLETE SPECIFICATION
STANDARD PATENT

Applicant(s):  FUKOKU KOGYO CO., LTD.
Invention Title: ROTARY FILTER.

The following statement is a full description of thisg

invention, including the best method of performing it known
to me/us:




SPECIFICATION

Title of the Invention

ROTARY FILTER

Background of the Invention
Field of the Invention

The present invention relates to a rotary filter
for filtering or separating water out of water con-

taining raw material such as fish guts and muds.

Description of the Related Art Statements

A rotary filter has been known and has been
described in Japanese Utility Model Publication No.
55-9425. 1In the known rotary filter, a screen plate
is shaped into a drum to form a screen drum and the
screen drum is rotated. Water containing rew materi-
al is supplied into the screen drum from its one end
and water-extracted raw material is taken out of the
screen drum from its other end. By rotating the
screen drum, the water is filtered out of the raw
material due to the centrifugal force. Therefore, in
order to increase the filtering efficiency, the
screen drum has to be rotated at a higher speed.

In another known rotary filter, a screw having a
spiral vane is fixedly arranged within the screen
drum such that the screw is rotated together with the
screen drum. In such a known rotary filter having

the screen drum and screw, the screen drum and screw
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are rotated together with weach other, and thus when the
rotating speed is increased, the raw material is promptly
discharged from the rotary filter while the water is not
sufficiently filtered out. Therefore, in the known rotary
filter, the water filtering efficiency could not be made
high.

SUMMARY OF THE INVENTION

The present invention ‘has for its object to
provide a novel and useful rotary filter, in which the
water filtering efficiency can be adjusted at will by
rotating the screen drum and the screw independently from
each other.

According to one aspect of the invention there is
provided a rotary filter for filtering water out of raw
material containing water comprising:

a screen drum arranged rotatably about a
longitudinal axis thereof and having first and second ends;
said longitudinal axis ©being = arranged substantially
horizontally and said screen drum having an inner diameter;

a screw means arranged rotatably about a
longitudinal axis thereof within said screen drum; said
screw means having an outer diameter smaller than said
inner diameter of said screen drum, said longitudinal axis
of said screw  means being arranged substantially
horizontally and being spaced from said longitudinal axis
of said screen drum in a vertical direct®: . such that a
lower end of said screw means is bro .t ircu . rmcact with
a lower end of said screen drum for increasing resistance
against transportation of said .aw material by said screw
means and providing increased water filtering effi =ncy;

a raw material supplying means for introducing
said raw material into a space formed between said screen
drum and said screw means;

a first driving means for rotating said screen
drum in first direction at a first rotating speed; and

a second driving means for rotating said screw
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means in a second direction which is opposition to said
first direction at a second rotating speed which is lower
than said first rotating speed to transport said raw
material introduced into said space from said first end to
tlie second end of said screen drum wherein said first and
second driving means respectively and simultaneously rotate
said drum and said screw means at said first and second
rotating speeds and can be independently adjusted to
respectively rotate said screen drum and said screw means
at different speeds relative to each other.

According to another aspect of the invention
there is provided a rotary filter for filtering water out
of raw material containing water comprising:

a screen drum arranged rotatably about a
longitudinal axis thereof and having first and second ends,
said 1longitudinal axis being arranged substantially
horizontally and said screen drum having an inner diameter;

a screw means arranged rotatably about a
longitudinal axis thereof within said screen drum, said
screw means having an outer diameter smaller that said
inner diameter of said screen drum, said longitudinal axis
of said screw means Dbeing arranged substantially
horizontally and being spaced from said longitudinal axis
of said screen drum in a vertical direction such that a
lower end of said screw means is brought into contact with
a lower end of said screen drum for increasing resistance
against transportation of said raw material by said screw
means and providing increased water filtering efficiency;

a raw material supplying means for introducing
said raw material into a space formed between said screen
drum and said screw means;

said screw means further including a shaft formed
of a hollow tube supporting a single spiral vane arranged
about said hollow tube, a partition provided within said
hollow tube adjacent said first end of said drum, and an
opening provided in said hollow tube between said first end
of said drum and said partition, and through said opening
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said raw material supply means communicates with said space
formed between said screen drum and said screw means;

a first driving means for rotating said screen
drum in a first direction at a first rotating speed; and

a second driving means for rotating said screw
means in a second directiorn “ich is opposite to said first
direction at a second rotating speed which is lower than
said first rotating speed to transport said raw material
introduced into said space from said first end to said
second end of said screen drum,

wherein said first and second driving means
respectively and simultaneously rotate said drum and said
screw means at said first and second rotating speeds and
can be independently adjusted to respectively rotate said

screen drum and said screw means at different speeds
relative to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal cross sectional view
showing an exmbodiment of the rotary filter according to the
invention; and

Fig. 2 is a lateral cross sectional view thereof.

DETAILED EXPLANATION OF THE PREFERRED EMBODIMENT

Figs. 1 and 2 illustrate an embodiment of the
rotaxry filter according to the inventicn. The rotary
filter comprises a screen drum 1 formed by shaping a screen
plate in the form of a drum. The screen drum 1 is
supported by driving shafts 2 such that the screen drum 1
is rotated about its longitudinal axis A. Within the
screen drum 1 there is arranged a screw 3. The screw 3 is

arranged such that it can be rotated independently from the

screen drum 1. A number of reinforcing rings 4 are
provided on the screen drum 1. The driving shafts 2 are

arranged in parallel with the longitudinal axis A under the
screen drum 1 and the
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screen drum is placed on the driving shafts, so that
the driving shafts are brought into contact with
outer surfaces of the reinforcing rings 4. There-
fore, by rotating the driving shafts 2 in directions
shown by arrows, it is possible to rotate the screen
drum 1 about the longitudinal axis A.

The screw 3 comprises a shaft 5 and a spiral vane
6 secured on the shaft 5. The shaft 5 of the screw 3
are journalled by suitable bearing means not shown,
so that the screw is rotated about its longitudinal
axis C by an electric motor having an output shaft, a
sprocket 7 secured tc one end of the shaft and an
endless chain provided between the output shaft of
the electric motor and the sprocket. It should be
noted that the screw 3 can be rotated in any direc-
tion by driving the motor in any direction.

The shaft 5 is formed by a hollow tube and a raw
material supply tube 9 having a supply inlet 8 is
coupled with the <~ther end of the shaft. In the
shaft ‘5 there is secured a partition 10 to constitute
a space 13 which is communicated with the raw materi-
al supply tube 9. This space 13 is further communi-
cated with a space 14 between the screen drum 1 and
the screw 3 via an opening 10 formed in the shaft 5.

Although not shown in the drawings, above the
screen drum 1 there is arranged a waler spray tube
for washing clogged filtering holes of the screen
drum, and under the screen drum there is provided a

tray for collecting and discharging the extracted
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water. A reference numeral 12 denotes a discharging

outlet through which the raw material is discharged.

In the rotary filter, aceordine—to-—thednvention-
the screen drum 1 and the screw 3 are rotated inde-
pendently from each other by means of separate driv-
ing sources, so tha. the rotating speeds and rotating
directions of the screen drum and the screw can be
adjusted at will ..wependently £rom each other. In
FFig. 2, there is shown a case in which the screen
drum 1 and the screw 3 are rotated in the same direc-
tion, but they may be rotated in opposite directions.
Further the rotating axis A of the screen drum 1 is
not always necessary to be coincided with the longi-
tudinal axis C of the screw 3. In the present embod-
iment, the longitudinal axis A of the screen drum 1
is slightly above the longitudinal axis C of the
screw 3.

A water containing raw material is introduced
into the rotary filter from the supply inlet 8 of the
raw material supply tube 9. Then the raw material is
guided into the inner space 13 of the shaft 5 and is
further transferred into the space 14 between the
screen drum 1 and the screw 3 by means of the opening
10. The raw material is gradually trunsported toward
the discharging outlet 12 due to the rotatiorn of the
spiral vane 6 of the screw 3. During this movement,
the water is filtered ouli of the raw material and the
water is discharged from the rotary filter via the

filtering holes formed ia Lhe screen drum 1.




Even when the water filtering efficiency 1is
increased by increasing the rotation speed of the
screen drum 1, the transporting speed of the raw
material within the screen drum can be adjusted at
will by controlling the rotation speed of the screw
3, so that a period of time during which the raw
material is remained within the ccreen drum can be

suitably adjusted.
preferred Gotm oF Rae.

In this manner, :n the>Fotary Eilter a ~chinre—ter
the=smventtorw—a packing density of the raw material
at the discharging outlet 12 can be adjusted at will
by suitably determining the >rotation speed of the
screw 3. [For instance, the packing density of the
raw material at the discharging outlet 12 may be
increased to perform the water extraction to a high
degree. Moreover, the supply rate of the raw materi-
al at the supply inlet 8 may be set at will. Such
features of the rotary filter according to the inven-
tion could never be attained by the known rotating
filter.

Further, the water containing raw material w.thin
the screen drum 1 is subjected to the mechanical
filtering operation due to the resistance against the
transportation of the raw material within the screen
drum caused by the screw 3 which is rotated relative
to the screen drum. Together with the adjustment of
the time period during which the raw material is
remained within the screen drum 1, this results in

that the water filtering efficiency can be increased
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by several times as compared with the known rotary

filter.
Ac explained above, ia—ihe—odtare filter acccsd
Tag—te—the—rventien: a period of time during which

the raw material is remained within the screen drum 1
can be adjusted at will regardless of the rolation
speed of the screen dfum, so Lthat the rotation speed
of the screen drum can be increased tc attain a very
high.filtering efficiency. Moredvei, the raw materi-
al is subjected to the resistance due to the relative
ro .ation between the screen drum 1 and the screw 3 to
perform the additional water filtering. Therefore,
the water filtering efficiency can be inéreased

largely.
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What is claimed is:
1. A rotary filter for filtering water out_of raw
material containing water comprising:

a screen drum arranged rotatably about a longitu-
dinal axis thereof and having first and second ends;
said longitudinal axis being arranged substantially
horizontally and said screen drum having an inner
diametexr;

a screw means arranged rotatably about ‘a longitu-
dinal axis thereof within said screen drum; said
screw means having an outer diameter smaller than
said inner diameter of said screen drum, said longi-
tudinal axis of said screw means being arranged
substantially horizontally &and being spaced from said
longitudinal axis of said screen drum in a vertical
direction such that a lower end of said screw means
is brought into cecntact with a lower end of said
screen drum for increasing resistance against trans-
portation of said raw material by said screw means
and providing increased water filtering efficiency:

a raw material supplying means for introducing
salid raw material intv a space formed between said
screen drum and said screw means;

a first driving means for rotating said screen
drum in first direction 4t a first rotating speed;
and

a second driving means for rotating said screw
means in a second direction which is opposite to said

first direction at a second rotating speed which is
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lower than said first rotating speed to transport said raw g
material introduced into said space from said first end to
the second end of said screen drum wherein said first and
second driving means respectively and simultaneously rotate
5 said drum and said screw means at said first and second
rotating speeds and can be independently adjusted to
respectively rotate said screen drum and said screw means

at different speeds relative to each other.

2. A rotary filter for filtering water out of raw

10 material containing water comprising:
a screen drum arranged rotatably about a
longitudinal axis thereof and having first and second ends,

said longitudinal axis being arranged substantially

e 15 a screw means arranged rotatably about a
longitudinal axis thereof within said screen drum, said
screw means having an outer diameter smaller that  said
inner diameter of said screen drum, said longitudinal axis
of said screw means being arranged substantially

20 horizontally and being spaced from said longitudinal axis
of said screen drum in a vertical direction such that a
lower end of said screw means is brought into contact with j
a lower end of said screen drum for increasing resistance
against transportation of said raw material by said screw

25 means and providing increased water filtering efficiency;

a raw material supplying means for introducing
said raw material into a space formed between said screen
drum and said screw means;

said screw means further including a shaft formed

30 of a hollow tube supporting a single spiral vane arranged
about said hollow tube, a partition provided within said
hollow tube adjacent said first end of said drum, and an

opening provided in said hollow tube between said first end
of said drum and said partition, and through said opening
said raw material supply means communicates with said space

formed between said screen drum and said screw means;

i
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a first driving means for rotating said screen
drum in a first direction at a first rotating speed; and

a second driving means for rotating said screw
means in a second direction which is opposite to said first
direction at a second rotating speed which is lower than
said first rotating speed to transport said raw material
introduced into said space from said first end to said
second end of said screen drum,

wherein said first and second driving means
respectively and simultaneously rotate said drum and said
screw means at said first and second rotating speeds and
can be independently adjusted to respectively rotate said
screen drum and said screw means at different speeds
relative to each other.

3. A rotary filter according to claim 2, wherein
said raw material supplying means comprises a raw material
supply tube coupled with said hollow tube and having a
supply inlet.

4. A rotary filter according to any one of claims 1
to 3, wherein said first driving means comprises a pair of
driving shafts arranged below the screen drum in parallel
with said longitudinal axis of the screen drum and a means
for rotating said driving shafts, and said screen drum
comprises a plurality oﬁ reinforcing rings which contact
said pair of driving shafts.

5. A rotary filter according to any one of claims 1
to 4, wherein said second driving means comprises a
sprocket secured to an end of said screw means, an electric
motor having an output shaft and a chain provided between
said output shaft of said electric motor and said sprocket.

6. A rotary filter accérding to any of claims 1 to
5, wherein said raw material supply means only introduces
said raw material at said first end of said screen drum,

/
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and said second drive means forces dewatered raw material
from said space into a discharge outlet arranged at said

second end of said screen drum.

7. A rotary filter substantially as herein described
with reference to and as illustrated in the accompanying
drawings.

Dated this 29th day of September, 1994.

FUKOKU KOGYO CO., LTI.
By its Patent Attorneys:

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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