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Abstract of the Disclosure

A screen apparatus includes a tank for receiving papermaking
material; a cylindrical first screen having a closed end, an open
end and a plurality of circumferential first openings partitioning
the tank into first and second chambérs; an annular second screen
adjacent the first screen; and a rotating member in the first
chamber. The second screen has second openings in a plate and a
large center opening. The rotating member faces the large opening
of the second screen and the closed end of the first screen, and
includes agitating members facing both screens. When papermaking
material 1s supplied to the first chamber, foreign materials are
removed by the first and second screens, and refined papermaking

material i1s discharged through the second chamber.
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Title of the Invention

SCREEN APPARATUS FOR PAPERMAKING .MATERIAL

Background of the Invenﬁion and Related Art Statement

The present invention relates to a screen apparatus for
refining a papermaking material, wherein clinging and crushing,
i.e. pulverization, of foreign materials contained in +he
papermaking material can be prevented.

Heretofore, as an apparatus with a plurality of screens for
separating and treating foreign materials contained in a
papermakingmaterial, l.e. old paper, for exanple, Japanesé Patent
Publication (KOKOKU) No. 59-32594 may be mentioned.

In a pressure type papermaking composite screen disclosed in
the above Japanese Patent Publication, there is no problem when a
papermaking material which has been pre-treated to remove certain
large foreign materials, such as vinyl sheets and strings, is fed
to the pressure type composite screen.

However, in case the papermaking material containing the
certain large foreign materials, such as vinyl sheets ané strings,
without the pre-treatment is subjected to a treatment by the

pressure type papermaking composite screen, the foreign materials
contained 1in the papermaking material are clung to a rotating
center portion of impellers, since the impellers are located in

\

front of a screen through which the papermaking material passes
first, and openings are provided across the screen except for a
portion through which a main shaft for rotating the impellers is

provided, so that the papermaking material flows toward the

openings.
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If the foreign'materials cling to the center portion of the
impellers, there is a problem such that the foreign materials are
crushed or pulverized by the impellers, so that the crushed foreign
materials are contained in good fibers in the papermaking material
to thereby have to remove the crushed foreign materials in a later
step.

In view of the.. above, the present invention has been made, and

an object of the invention is to provide a screen apparatus,

wherein clinging of foreign materials and crushing thereof can be

Suppressed or prevented to thereby refine a papermaking material.
Another object of the invention is to provide a screen

apparatus as stated above, wherein refining effects can be

increased.

Further objects and advantages of the invention will be

apparent from the following description of the invention.

summary of the Invention

In order to attain the above object, a scresen apparatus
according to a first aspect of the present inﬁention comprises: a
tank for receiving a papermaking material to separate foreign
materials from the papermaking material; a supply path fér
supplying the papermaking' material into the tank; a cylindricél
first screen for partitioning the tank into a first chamber and a
second chamber, the first screen having a closed end at one side,
an open end at the opposite side, and a plurality of first openings
on a circumferential surface thereof; an annular second screen
disposed in the first chamber and having an inner circumferential

edge with a large or center opening, an outer circumferential edge,
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and second opehings formed in a plate portion between the inner and
outer circumferential edges for separating the foreign matérials
from the. papermaking material received in the first chamber, the
closed end of the cylindrical first screen facing the large opening

cf tThe second screen without facing the second openings of the

second screen; a rotary shaft provided in the tank; a rotating
member fixed to the rotary shaft and facing the large opening of

the second screen and ' the closed end of the first screen; a

plurality of first agitating members attached to the rotating

member to face the second copenings; a plurality of second agitating

members attached to the rotating member substantially parallel to
a longitudinal direction of the rotary shaft, the second agitating
members being positioned ocutside the cylindrical first screen to
face the first openings and extending through the large opening of

the second screen; a first discharging path positioned in the first

chamber on an upper stream side relative to the second screen to
discharge the foreign materials contained in the papermaking
material to the outsi.de of the tank; a second discharging path
positioned in the first chamber on a downstream side relative to
the second screen to discharge the foreign materials which have
pas.éed Chrough the second screen and do not pass through the first
screen to the outside of the tank; and a third discharging path
connected to the second chamber to discharge the papermaking
material having passed through the second .screen and the first

screen to the outside of the tank.

Also, according to a second aspect of the screen apparatus of

the present invention, in the screen apparatus of the first aspect,

the rotating member is disposed to face the whole closed end of the
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cylindrical first screen and a part of the second screen near the
inner circumferential edge of the second screen, and a plurality of
papermaking material prevénting members is formed at the rotating
member facing the second screen to prevent the papermaking materiél

from entering into the portion where the rotating member faces the

second screen.

In addition, according to a third aspect of the screen
apparatus of the present invention, in the screen apparatus of the
first aspect, the rotating membér is disposed to face the whole
closed end of the cylindrical first screen and a vart of the second
'screen near the inner circumferential edge of the second screen,
and there 1s provided a plurality of papermaking material
preventing members for preventing the papermaking_ material from
entering into the portion where the second screen faces the
rotating member. The papermaking material preventing members are
provided to the rotating member in an inclined state such that an
outer tip of each papermaking material preventing member at a side
away from a rotating center of the rotating member is located at a
delay side than an innér tip of the papermaking material preventing

member near the rotating center in a rotating direction of the

rotating member.

Also, acéording‘to a fourth aspect of the screen apparatus of
the present invention, in the screen apparatus of the first aspect,
the rotating member is disposed to face the whole closed end of the
cylindrical first sCcreen and a part of the second screen near the
inner circumferential edge of the second screen: a plurality of
. papermaking material preventing members is provided at the rotating

member facing the second screen to prevent the papermaking material
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from entering into the porticn where the second screen faces the
rotating member: and concave portions are formed at the second
screen facing the papermaking material preventing members.

Alsoc, according to a fifth aspect of the screen a?paratus of
the present invention, in the screen apparatus of the first aspect,
the rotating member has a disc shape on which a plurality of first
agitating members is integrally provided to project outwardly from
an outer surface thereof. Each first agitating member is an
elongated member, and one end thereof is directed to the center of

the disc and the other end faces the second openings across the

disc.

Brief Description of the Drawings
Fig. 1 1is a diagram showing a screen apparatus of an

embodiment according to the invention connected to other

equipments;

Fig. 2 1s a sectional view of the screen apparatus shown in
Fig. 1;

Fig. 3 is a sectional view taken along line 3-3 in Fig. 2,
wherelin an arrow shows a rotating direction of a rotating member:

Fig. 4 is a plan view of the rotating member shown in Fig. 3;

Fig. 5 is a perspective view of the rotating member of Fig; 4
viewed from a back side thereof;

Fig. 6 is a plan view of a second screen shown in Fig. 3;

Fig. 7 is a sectional view taken along line 7-7 in Fig. 6;

F1g. 8 is an exploded perspective view of the rotating member,

first screen and second screen shown in Fig. 2; and

Fig. 9 is a partially enlarged sectional view of Fig. 2.
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Detailed Description of Preferred Embodiments

dereunder, a screen apparatus of an embodiment according to
the present invention 1is described with reference +to the
accompanying drawings. In Fig. 1, referencé numerai 1l represents
a4 ScCreen apparatus for removing foreign materials, 'such as
plastics, vinyl sheets and strings contained in a papermaking
material. The screen apparatus is used in connection with, for
example, a pulper 2.

More specifically, the pulper 2 receives a papermaking
material, i.e. old paper, 4 transferred by a conveyer 3, stirs the
material with Water, and dissociates the material. The dissociated
papermaking material 4 in the pulper 2 is supplied to a tank 6 of
the screening apparatus 1 through a supplying path 5, and the
papermaking material 4 refined in the screening apparatus 1 is
introduced into a receiving tank 9 by a pump 7 through a third
discharging path 8.

Next, the screen apparatus 1 is described in detail with
reference to Figs. 2 to 9. The tank 6 receives the papermaking
material to separate' the foreign materials in the papermaking
material, 'and 1s partitioned to a first chamber 12 and a second
chamber 13 by a first cylindrical screen 11 having first openings
lla.

The first screen il separates the foreign materials contained
in the papermaking material passing through a second screen 14,
described later. The first screen 11 separating the tank 6 into
the first chamber 12 and the second chamber 13 is closed at one end

11X, and 1s opened at the other end 11¥. The first screen 11 is

provided with a plurality of first openings 1l1a in a
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clrcumferential surface, i.e. side surfacs exCept the one end 11X
and the other end 11Y. The first openings 1lla are formed, for

example such that a cylindrical side surface has a plurality of

circular holes with a diameter of 2 to 6 mm.

In the first chamber 12, there is the second screen 14 which

1s an annular plate member having a large or center opening l4a at

a central portion with an inner circumferential edge 14X and an

ocuter circumferential edge 14Y.

The second screen 14 has a plurality of second openings 1l4b
throughout the plate between the inner circumferential ecage 14X and
the outer circumferential edge 14Y to separate the foreign

materials contained in the papermaking material received in the

tank 6.

The plate shape second screen 14 is formed of, for example, a
tlat plate provided with a plurality of circular holes having a
diameter of 10 to 50 mm. Thus, the first openings 1la of the first
SCreen 11l are made smaller than the second dpenings l4b of the

second screen 14, so that large foreign materials are separated by

the second screen 14 and then smaller foreign materials passing

through the second screen 14 are remdved by the first screen 11.

In addition, as shown in Fig. 2, the closed end 11X of the

first cylindrical screen 11 is disposed to face the large opening
lda of the plate shape éecond screen 14 without facing the second
openings l4b of the second screen 1l4.

Incidentally, as shown in Fig. 9, a surface 11A of the closed
end 11X of the cylindrical first screen 11 is disposed to align
with a surface 14A of the second screen 14, and the closed end 11X

of the cylindrical first screen 11 is formed not tc project from
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the surface 14A of the second screen 14. However, 1n the present

invention, the surface 11A of the closed end 11X of the cylindrical
first screen 11 need not align with the surface 14A of the second
screen 14, and it is sufficient that the surface 11A of the closed
end 11X of the cylindrical first screen 11 is disposed not to

project from the surface 14A of the second screen 14.
Also, a rotary shaft 15 driven by a motor (not shown) is

provided in the tank 6 to penetrate through the closed end 11X of

the cylindrical first screen 11.

The rotary shaft 15 is provided with a rotating member 16

facing the large opening l4a provided at the central portion of the
second screen 14 and the closed end 11X of the cvlindrical first

sCreen 11. More specifically, the rotating member 16 is disposed
to face the whole surface of the closed end 11X of the cylindrical

first screen 11 and a part of the second screen 14 in the vicinity

of the inner circumferential edge 14X of the second screen 14

(Refer to Fig. 9).

Incidentally, although a back surface 16B of the rotating
' member 16 does not encroach on the large opening portion 14a
provided at the central portion of the second screen 14, as the
case may be, though not shown, a part of the back surface 16B of
the rotating member 16 may be disposed to enter into the 1ar<je
opening portion l4a provided at the central porﬁion of the second
SCreen l4. '

In addition, papermaking material preventing members 100 for
preventing the papermaking material from entering into a portion
whefe the rotating member 16 faces the seéond screen 14, are

provided at a portion of the rotating member 16 facing the second
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sScreen 14. As shown 1in Fig. 4, the plural papermaking materia
preventing members (nine members, in the present embodiment) 100
are provided at an outer circumference on a back side of the
rotating member 16. The paperméking-material preventing member 100
is 1inclined such that a forward or outer end 100Y of the
papermaking material preventing member 100 on a side away from a
rotary center of the rotating member 16 is delaved in the rotating
direction, i.e. counterclo‘ckwise direction in Fig. 4, of the
fotating member 16, than an inner end 100X of the papermaking
material preventing member 100 on a side near the rotary center of
the rotating member 16.. .

Also, a plurality of papermaking material preventing members
(three members, in the present embodiment) 100’ is‘provided at an
approximately middle portion to extend radially outwardly from the
rotary center of the rotating member 16 tcj prevent the papermaking
material from entering into a portion where the rotating member 16
faces the second screen 14. The papermaking material preventing
members 100’ are also provided in the same manner as in the
papermaking material preventing members 100 such that a forward or

outar end 100’Y of the papermaking material preventing member 100
on a side away from the rotary center of the rotating member 16 1S
delayed in the rotating direction, i.e. counterclockwise directilon
in Fig. 4, of the rotating member 16, than an inner end iOO’X of
the papermaking material preventing member 100’ near the rotary
center of the rotating member 16.

As a result, the papermaking material entering into the
portion where the rotating member 16 faces the second screen 14 can

be prevented by the papermaking material preventing members 100,
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1007 provided at the portion where the rotating member 16 faces the

second screen 14 to thereby prevent the foreign materials contained

in the papermaking material from clinging ox sticking to the
portion where the rdtating mempber 16 faces the second screen 14.

Also, a plurality of concave portilions (six concaves, in the
present embodiment) 14C is formed on the second screen 14 facing
the papermaking material preventing members 100. Although the
papermaking material can be prevented from entering into the
portion where the rotating member 16 féces the second screen 14 by
.the papermaking material preventing members 100, in case the
foreign materials, such as vinyl sheets and strings, contained in
the papermaking material can not be removed and stick to the
portion where the rotating member 16 faces the second screen 14,
the vinyl sheets, strings or the like engage the concave portions
14C to be cut by the papermaking material preventing members 100 to
thereby suppress the entanglement of the foreign materials.

Also, as shown in Figs. 3, 4, 5 and 8, a plurality of first
agitating members l6a is provided along an outer circumference of
the rotating member 16. Each of the first agitating members 16a is
provided to face the second openings 14b in a direction
perpendicular to the longitudinal direction (Y direction in Fig. 2)
of the rotary shaft 15. Incidentally, in the present embodiment,
as shown in Figs. 2, 3 and 8, the rotating member 16 has a disc
shape, and the first agitating members 16a project ocutwardly from
the outer surface of the disc shape rotating member 16 to be
integrally fixed therewith. Each firsﬁ agitating member is an
elongated member, wherein one end thereof is directed to the center

of the disc shape rotating member and the other end extends across

1 O
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the disc shape rctating member to face the second openings 14b. Tn
the present embodiment, three first agitating members are provided.

As described above, since the first agitating members l16a are
formed such that one end thereof is directed to the center of the
disc shape rotating member and the other end extends across the
disc shape rotating member to 'face Tthe second openings 14b, a
circulation of the papermaking material in the tank 6 can be

lncreased to thereby prevent the papermaking material from staying
in the vicinity of the second screen 14 and increase a refining
effect.

Also, as shown in Figs. 2, 5 and 8, the'rotating member 16 is
provided with a plurality of second agitating members 16Db. The
second agltating members 16b are disposed outside the cylindrical
first sCreen 11 substantially parallel to the longitudinal
direction (Y direction in Fig. 2) of the rotary shaft 15 to face
the first openings l1la, and are provided to pass through the large
opening l4a positioned at the center of the second screen 14.

In addition, on an upper stream side of the second screen 14
in the tahk 6, there is provided a first discharging path 21 for
discharging the foreign materials contained in the papermaking
material to the outside of the tank 6, and reference numeral 22‘is
a switching valve for opening and closing the first discharging

path 21.

On a downstream side of the second screen 14 in the tank 6,
there 1s provided a second discharging path 23 for discharging the
foreign materials contained in the papermaking material passing
through the second screen 14 but not paséing through the first

screen 11 to the ocutside of the tank 6. The second screen 14 is

1 1
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provided with a switching valve, not shown, for opening and closing

- the second discharging path 23.

A third discharging path 8 is connected to the second chamber

13, and discharges the papermaking material refined through the

second screen 14 and the first screen 11 to the outside of the tank

6.

Therefore, when the papermaking material dissociated in the

Pulper 2 1is supplied to the tank 6 through the supplying path 5,
the papermaking material is agitated by the first agitating members

lé6a. Relatively large foreign materials contained therein can not

pass through the second screen 14 to thereby stay on the upper

stream side of the second screen 14 and be discharged through the

first discharging path 21 to the outside of the tank 6.

On the other hand, the papermaking material passing through
the second screen 14 is agitated by the second agitating members
160 provided 1n the tank 6. Relatively small foreign materials

contained in the papermaking material can not pass through the

first screen 11 to thereby stay on the upper stream side of the

first screen 11 and be discharged through the second discharging

path 23 to the outside of the tank 6.

AS a result, the papermaking material passing through the
second and first screens 14, 11 provided in the tank 6 is refined
and 1introduced +to the receiVing tank 9 through the third
discharging path 8 by the pump 7.

According to the scz:eening apparatus 1, the second screen 14
1s an annular member having the inner circumferential edge 14X with
a large opening portion l4a at the center thereof and the outer

circumferential edge 14Y, and 1s provided in the first chamber 12.

1 2
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The second openings 14b are provided in a plate portion between the
1nner circumferential edge 14X and the .outer circumferential edge
14Y to separate the foreign materials contained in the papermaking
material received in the first chamber 12. The large bpening 14&
Of the second screen 14 faces the closed end 11X of the cylindrical
first screen 11 and the rotating member 16. The first agitating
members l1l6a are attached to the rotating member 16 to 'face the

second openings 14b of the second screen 14. The first agitating

members 16a are located on a side away from the central portion of
the rotating member 16, i.e. openings through which the papermaking
material passes are not provided near the rotating center of the

first agitating members 16a. Thus, entanglement of the foreign

materials contained in the papermaking material ~conventionally
caused 1n the vic.inity Of the rotating center of the first
agitating members 16a can be prevented tc thereby prevent the
crushing or pulverization of the foreign materials.

According to the first aspect of the screen apparatus of the
invention, the second screen 1s provided in the first chamber. The

second screen is an annular member having an inner circumferential

edge and an outer circumferential edge with a large Opening at a
central porxrtion thereof, and second openings for separating the
foreign materials contained in the papermaking material received in
the first chamber are provided in the screen between the inner and
outer cilrcumferential edges. The large opening of the second
screen faces the closed end of the cylindrical first screen and the
rotating member. The first agitating members are attached to the
rotating member to face the second openings of the second screen,

and are located away from a center of the rotating member. Namely,

1 3




CA 02272616 1999-05-25

the openings through which the papermaking material passes ars not
provided on a side near a rotating center of the first agitating
mempers. Therefore, the foreign materials contained in the
papermaking material do not entangle at the rotating center portion
Of the first agitating members. Thus, the entanglement of .the
foreign materials contained in  the papermaking material
convenﬁionally occurred at the rotating center portion can be
prevented, and the papermaking material can be refined while

crushing or pulverization of the foreign materials due to the

entanglement is prevented.

.According Lo the second and third aspects of the screen
apparatus of the invention, in addition to the effects of the apove
described first aspect, since the papermaking material preventing
members are provided at the portions of the rotating member facing
the second screen, the papermaking material can be refined while
the papermaking material can be prevented from entering into the
portions where the rotating member faces the second screen *o
thereby prevent the foreign materials contained in the .papermaking
material from clinging to the portions where the second screen

faces the rotating member as well as crushing or pulverization of

the foreign materials due to CIinging thereof.

Accerding to the fourth aspect of the screen apparatus of the
invention, in addition to the effects of the above described first
aspect, since +the papermaking material prevénting mnembers are
provided to portions of the rotating member facing the second

screen, the papermaking material can be refined while the
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thereby'pre#ent the foreign materials contained in the papermaking
material from clinging to the porticns where the second screen
faces the rotating member as well as pulverization Or crushing of
the foreign materials due to clinging thereof. Alsco, in case the
foreign materials contained in the papermaking material entangle
with portions where the rotating member faces the second screen,
the foreign materials engage concave *portions to be cut bf the

papermaking material preventing members to thereby suppress the

entanglement of the foreign materials.

According to the fifth aspect of the screen apparatus of the
.invention, in addition to the effects of the above described first
aspect, the disc shape rotating member is integrally provided with
a plurality of first agitating members on the ~outer surface
thereof. Each agitating member is an elongated member having one
end directed to the center of the disc shape rotating member and
the other end extending across the disc shape rotating member to
face the second opening. Thus, the papermaking material in a tank
1s increased in its circulation by the first agitating members, and
the papermaking material is prevented.fromstaying in the vicinity

Of the second screen to thereby increase a refining effect of the

papermaking material.

While the invention has been explained with reference to the

specific embodiments of the invention, the explanation 1s

illustrative, and the invention is limited only by the appended

clains.

1 5
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What 1s claimed is:

1. A screen apparatus for a papermaking material, comprising:

@ tank for receiving a papermaking material to separate
foreign materials cohtained in the papermaking material:

a cylindrical first screen disposed in the tank for separating
the tank into a first chamber and a second Chambexr, said first
Screen having a closed end at one side, an open end at _the octher
side and a plurality of first openings on a circumferential surface
thereof:

an annular second screen disposed in the first chamber and
having an inner circumferential edge to define a center opening, an
outer circumferential edge, and second openings between the inner
and outer circumferential edges for separating the foreign
materials from the 'papermaking material .received in the first

chamber, said closed end of the cylindrical first screen facing the

center opening of the second screen without facing the second

openings of the second screen:;

a rotating member rotatably disposad in the tank to face the

center opening of the second screen and the closed end of the

cylindrical first screen:

a plurality of first agitating members attached to the
rotating member to face the second openings; '

‘@ plurality of second agitating members attached to the
rotating member substantially parallel to an axial direction of the
first screen, said second agitating members being disposed outside

the cylindrical first screen to face the first openings:

a supply path connected to the tank for SUpplying the

papermaking material into first chamber of the tank: and

1 6
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a discharge path connected to the tank for discharging the

papermaking material passing through the first and second screens

outwardly.

2. A screen apparatus according to claim 1, further comprising
a rotation shaft situated in the Cylindrical first screen and

passing through the closed end, said rotating member being attached

to the rotation shaft.

3. A screen apparatus according to claim 2, wherein said
rotating member covers the closed end of the cylindrical first
screen entirely and a part of the second screen near the inner
circumferential edge of the second screen, and includes a plurality
of paper:making material preventing members at a vortion facing the
second screen to prevent the papermaking material from entering

into a portion where the second screen faces the rotating member.

4. A screen dpparacus according to claim 3, wherein said
papermaking material preventing members are inclined to the
rotating membexr ‘such that an outer tip of each papermaking material
Preventing member at a side away from a rotating center of the
rotating membexr is located at a delay side than an inner tip of the
papermaking material preventing member near the rotating center in

a rotating direction of the rotating member.

5. A screen apparatus according to claim 3, wherein said
second screen includes a plurality of concave portions at portions

facing the papermaking material preventing members.

1 7
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6 . A screen apparatus according to claim 1, wherein said
rotating member has a shape of a disc, said first agitating members
being integrally provided with the disc to project outwardly from
an outer surface thereof, each first agitating member being an
elongated member, one end of which is directed to a center of the

disc and the other end facing the second openings across the disc.

7. A screen apparatus according to claim 6, wherein said
disc includes a plurality of preventing members at a side facing
the closed end of the first screen to prevent the papermaking

material from entering a center of the disc.

8 . A screen apparatus according to claim 1, further
comprising: a first discharging path situated on an upper stream
side of the second screen in the first chamber to discharge the
foreign materials contained in the papermaking material to the
outside of the tank; and a second discharging path located on a
downstream side of the second screen in the first chamber to
discharge the foreign materials contained in the papermaking

material which have passed through the second screen and do not

pass through the first screen, to the outside of the tank.

9. A screen apparatus according to claim 8, wherein said
second agitating members extend from the rotating member through

the center opening of the second screen.

18
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