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DESCRIPTION

[Technical Field]

[0001] The present invention relates to a mixer and mixing method, and more specifically, a
scraper-type mixer and mixing method for preparation of gypsum slurry in which a rotary
driving device Is located above or below a housing and a rotary disc is rotated by a rotary shaft
of the rotary driving device extending through an upper or bottom plate of the housing.

[Background Art]

[0002] A gypsum board is known as a board having a gypsum core covered with sheets of
paper for gypsum board liner. The gypsum boards are widely used in various kinds of buildings
as architectural interior finish materials because of their advantageous fire-resisting or fire-
protecting ability, sound insulation performance, workability, cost performance and so on. In
general, the gypsum boards are produced by a continuous pouring and casting process. This
process comprises a mixing and stirring step of admixing calcined gypsum, adhesive auxiliary
agent, set accelerator, foam (or foaming agent), and so forth with a quantity of mixing water in
a mixer; a forming step of pouring calcined gypsum slurry prepared in the mixer (referred to as
"slurry” hereinafter) into a space between sheets of paper for gypsum board liner and forming
them into a continuous plate-like belt form; and a drying and cutting step of roughly cutting the
solidified continuous belt-like layered formation, drying it forcibly and thereafter, trimming it to
be a product size.

[0003] Usually, a thin and circular pin-type mixer (also called as a "centrifugal pin-type mixer")
IS used as the mixer for preparing the slurry in the gypsum board production process and so
forth. This type of mixer comprises a flattened circular housing and a rotary disc rotatably
positioned In the housing, as disclosed In, for example, PCT Pamphlet of PCT International
Application No. WO 00/56435 (Patent Literature 1). Arotary driving device is located above the
housing. A rotary shaft of the rotary driving device extends through a center part of the upper
cover or upper plate of the housing. The shaft is fixed to a center part of the rotary disc. The
upper plate of the housing Is equipped with a plurality of upper pins (stationary pins). The
upper pins depend from the upper plate down to the vicinity of the rotary disc. The rotary disc
IS equipped with lower pins (movable pins). The lower pins are vertically fixed on the disc and
extend up to the vicinity of the upper plate. The upper and lower pins are arranged in radially
alternate positions. A plurality of ingredient feeding ports for feeding the aforementioned
materials into the mixer are disposed in a center region of the top cover or upper plate of the
housing. The materials to be mixed and kneaded are supplied onto the disc through the
respective feeding ports. The materials are mixed and kneaded while being moved radially
outward on the disc under an action of centrifugal force. A slurry discharge port for delivering
the mixture (slurry) out of the mixer is provided on a periphery of the housing or a lower plate
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(bottom plate) thereof. The slurry is delivered out of the mixer through the slurry discharge
port.

[0004] As another type of mixer, a scraper-type mixer i1s known In the art. This type of mixer
stirs the Ingredients to be mixed with the use of a rotary disc and a scraper. For example, the
mixer as disclosed in Japanese Patent Laid-Open Publication No. 7-1437 (Patent Literature 2)
comprises a flattened circular housing and a rotary disc rotatably positioned in the housing,
similarly to the pin-type mixer as set forth above. A rotary driving device Is located below the
housing. A rotary shaft of the rotary driving device extends through a center part of the lower
plate (bottom plate) of the housing. The shaft is fixed to a center part of the rotary disc. A
scraper Is attached to a lower surface of the disc. Furthermore, another scraper is positioned
under an upper cover or upper plate, in the vicinity of its underside surface. The upper and
lower scrapers rotate together with the rotating disc. The materials to be mixed and kneaded
and the mixing water are supplied onto the disc through respective feeding ports of the upper
cover or plate. The materials and water are stirred and mixed while being moved radially
outward on the disc under an action of centrifugal force, and then, are delivered out of the
mixer through a slurry discharge port.

[0005] Patent Literature 3 discloses a mixer and a mixing method which enable stable supply
of slurry at a high flow rate with foam being uniformly mixed therein, and which enable
reduction in consumption of foam to be fed to the slurry. The mixer (10) has a housing (20), a
rotary disc (32), a slurry outlet port (45), a slurry delivery conduit (46) and a hollow connector
section (47). A foam feeding port (41) Is disposed In a predetermined position of an annular
wall or the hollow connector section. The foam feeding port feeds the foam to the slurry,
iImmediately before the slurry enters the slurry outlet port, or feeds the foam to the slurry in the
hollow connector section. The slurry and the foam mix with each other at the slurry outlet port
or on Its downstream side. The foam iIs not substantially subjected to agitation impact of the
mixer and a quantity of loss of the foam is reduced. The foam is uniformly mixed with the slurry
even when the flow rate of slurry iIs increased, and therefore, the production rate of gypsum
boards can be increased.

[Citation List]

[Patent Literatures]

[0006]
[Patent Literature 1] PCT Pamphlet No. WO 00/56435

[Patent Literature 2] Japanese Patent Laid-Open Publication No. 7-1437

[Patent Literature 3] WO2004103663 (A1)
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[Summary of Invention]

[Technical Problem]

[0007] As described above, the pin-type mixer and the scraper-type mixer are known In the
art, as mixers for preparation of the gypsum slurry. The pin-type mixer can mix and knead the
gypsum slurry necessarily and sufficiently in a short period of time. Therefore, the strength of
set gypsum can be improved. Thus, the pin-type mixer Is considered advantageous for
ensuring the strength of the set gypsum. For such reasons, the pin-type mixers are used In
many production processes for production of gypsum boards, at present.

[0008] However, In the pin-type mixer, many pins are attached to the disc. Therefore, the
mixer has a large number of mechanical parts. In addition, relatively frequent maintenance and
care of the pins, replacement of the pins, and so forth are required because of abrasion or
wear of the pins. Thus, costs for maintenance and care are increased and a great deal of
manpower Is required for replacement of the pins and so forth. This i1s one of the problems of
the pin-type mixer. Furthermore, the many pins are located in the mixing area of the pin-type
mixer. Therefore, a relatively large number of narrow regions or dead water regions exist in the
mixing area. The slurry tends to stay in such regions. This is another problem of the pin-type
mixer, which has been already recognized. Furthermore, the pin-type mixer I1s considered
advantageous for improvement of the strength of the set gypsum. However, a so-called "re-
tempering” phenomenon owing to excessive mixing and kneading is apt to occur. This may
result in a problem of reduction in the strength of the set gypsum.

[0009] On the other hand, the mixing area of the scraper-type mixer has a relatively simple
configuration. Therefore, this type of mixer i1s advantageous for simplification of maintenance
and care. In addition, the narrow regions or dead water regions in which the gypsum slurry is
apt to stay are hardly generated in the mixing area of the scraper-type mixer. This Is
advantageous for preventing the stay and adhesion of the slurry in or to the interior of the
mixer, and so forth.

[0010] As regards the scraper-type mixer, a position of an internal end of the scraper, the
number of the scrapers, the orientation and position of the scraper, and so forth have to be
designed. Therefore, when designing these matters, it Is necessary to take into consideration:
a positional interference of the internal end of the scraper, with respect to the rotary shaft,
powder inlet port, liquid inlet port; prevention of the stay of the gypsum slurry in a center region
of the rotary disc; and so on. Thus, it is very difficult to optimize the number of scrapers, the
configuration, orientation and position of the scraper, and so forth in such a manner that a
delivery pressure of the slurry is sufficiently obtained by means of centrifugal forces or
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rotational powers of the rotary disc and the scraper. For instance, the scraper-type mixer as
disclosed In Patent Literature 2 has a slurry discharge port positioned on a lower plate. This iIs
because the slurry Is discharged from the mixing area, relatively greatly depending on gravity.
However, In the arrangement that the slurry 1s gravitationally discharged, the position of the
slurry discharge port is limited to the lower plate (or a lower part of an annular wall in vicinity of
the lower plate). Therefore, the positional relationship between the mixer and a production line
IS limited. This results in loss of design flexibility of a gypsum board manufacturing apparatus.

[0011] In the scraper-type mixer, as the position of the slurry discharge port depends on the
gravity, retention time of the slurry is relatively short. Therefore, it i1s difficult to mix and knead
the slurry uniformly and sufficiently in the mixing area. Thus, a set slurry mass, which is
obtained from the slurry produced by the scraper-type mixer, is considered to hardly exert its
sufficient strength. However, according to the studies and findings of the present inventors In
recent years, it is possible to uniformly and sufficiently mix and knead the slurry and ensure the
desirable strength of the set slurry mass, if the number of the scrapers, the orientation and
position of the scraper, and so forth, are appropriately predetermined, and the location of the
slurry discharge port i1s preset in a position mainly depending on the centrifugal forces or
rotational powers of the rotary disc and the scraper.

[0012] It Is an object of the present invention to provide a scraper-type mixer and mixing
method that can increase the retention time of the gypsum slurry in the mixing area, whereby
the slurry can be sufficiently mixed and kneaded in the mixing area.

[0013] Furthermore, 1t Is an object of the present invention to provide a scraper-type mixer and
mixing method that can uniformize the density distribution and the velocity distribution of the
slurry in the mixing area, whereby the slurry can be uniformly mixed and kneaded in the mixing
area.

[0014] Furthermore, It Is an object of the present invention to provide a scraper-type mixer and
mixing method wherein a scraper can be suitably positioned in a housing of the mixer and
wherein the slurry discharge port can be positioned in a vertically center region of an annular
wall, or at a higher location on the wall.

[Solution to Problem]

[0015] The present invention provides a mixer for preparation of gypsum slurry, which has a
circular housing defining a mixing area for mixing and kneading of the gypsum slurry, a rotary
disc positioned In the housing and rotated in a predetermined rotational direction, a rotary
driving shaft integrally connected with the rotary disc, a scraper positioned in the mixing area,
and a slurry discharge port provided on the housing for feeding the gypsum slurry of the mixing
area onto a production line;

wherein said rotary driving shaft extends through an upper or lower plate of said housing to be
connected with said rotary disc;
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wherein an inner end portion of said scraper Is positioned In a center region of said rotary disc,
an outer end portion of the scraper Is positioned in a peripheral zone of the disc, and said
slurry discharge port i1s positioned on an annular wall of said housing; and

wherein said slurry discharge port i1s provided with a fluid passage dividing member which
divides an opening of the port into a pluralty of narrow openings so as to increase fluid
resistance on the gypsum slurry flowing out of said mixing area through said opening of the
port, and the mixer further comprises an annular basal part (70) positioned in said mixing area
In concentricity with a rotational center (10b) of said rotary disc, wherein the annular basal part
IS rotated integrally with said disc in said housing, and wherein an inner end portion of said
scraper Is fixed to the annular basal part.

[0016] From another aspect of the invention, the present invention provides a mixing method
for gypsum slurry with use of a mixer for preparation of the gypsum slurry, the mixer having a
circular housing defining a mixing area for mixing and kneading of the gypsum slurry, a rotary
disc positioned In the housing and rotated in a predetermined rotational direction, a rotary
driving shaft integrally connected with the rotary disc, a scraper positioned in the mixing area,
and a slurry discharge port provided on the housing for feeding the gypsum slurry of the mixing
area onto a production line;

wherein an inner end portion of said scraper Is positioned In a center region of said rotary disc,
an outer end portion of the scraper Is positioned in a peripheral zone of the disc, said slurry
discharge port is positioned on an annular wall of said housing, and an opening of said slurry
discharge port is divided into a plurality of narrow openings so as to increase fluid resistance
on the gypsum slurry flowing out of said mixing area through said opening of the port; and
wherein said rotary driving shaft extends through an upper or lower plate of said housing, and
the shaft rotates said rotary disc and said scraper about a rotational axis of the shaft so that
sald slurry Is mixed and kneaded In said mixing area and the slurry iIs moved toward the
periphery of the mixing area by centrifugal force acting on the slurry, whereby the slurry flows
out of said mixing area through said slurry discharge port, and an annular basal part (70) Is
positioned In said mixing area in concentricity with a rotational center (10b) of said rotary disc,
wherein the annular basal part is rotated integrally with said rotary disc in said housing, and
wherein said scraper Is horizontally supported by fixing said inner end portion of the scraper to
the annular basal part.

[0017] According to the above arrangement of the present invention, the fluid resistance at the
slurry discharge port iIs increased, so that the retention time of the slurry in the mixing area Is
so extended as to enable sufficient mixing and kneading of the gypsum slurry in the mixing
area. Preferably, the opening of the slurry discharge port is divided into a plurality of slits or
narrow fluid passages by horizontal, vertical, or lattice guide member. A total area of the slurry
discharge port, which includes a fractionation port (or ports), is set to be In a range, preferably,
from 2% to 10%, more preferably, from 3% to 8% of a total area of an inner circumferential
surface of the annular wall. Furthermore, an open area ratio of the slurry discharge port
(Including the fractionation port(s)) is set to be in a range, preferably, from 50% to 80%, more
preferably, from 55% to 75%.
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[0018] According to the provision of the annular basal part as set forth above, a device, which
supports the inner end portion of the scraper, can be ensured in a center part of the rotary
disc, so that the inner end portion of the scraper can be firmly supported. Furthermore, the
annular basal part prevents a slurry staying region or a dead water region from being formed
In the center region of the rotary disc. Therefore, the inner end portion of the scraper can be
positioned In the center region of the rotary disc. In addition, the annular basal part improves
flexibility in design of the number of the scrapers, orientation and position of each of the
scrapers, and so forth. Thus, according to the present invention, a delivery pressure of the
slurry can be improved by optimizing the number of scrapers, orientation and position of each
of the scrapers, and so forth, and thus, the slurry discharge port can be positioned In a
vertically center region of the annular wall or at a higher location on the wall.

[0019] The present invention also provides a mixer for preparation of gypsum slurry, which has
a circular housing defining a mixing area for mixing and kneading of the gypsum slurry, a rotary
disc positioned In the housing and rotated In a predetermined rotational direction, a rotary
driving shaft integrally connected with the rotary disc, a scraper positioned in the mixing area,
and a slurry discharge port provided on the housing for feeding the gypsum slurry of the mixing
area onto a production line;

wherein said rotary driving shaft extends through an upper or lower plate of said housing to be
connected with said rotary disc; and

wherein an inner end portion of said scraper Is positioned in a center region of said rotary disc,
an outer end portion of the scraper Is positioned In a peripheral zone of the disc, and the
scraper 1s bent or curved backward in a rotational direction of the disc between said inner and
outer end portions.

[0020] From another aspect of the invention, the present invention provides a mixing method
for gypsum slurry with use of a mixer for preparation of the gypsum slurry, the mixer having a
circular housing defining a mixing area for mixing and kneading of the gypsum slurry, a rotary
disc positioned In the housing and rotated in a predetermined rotational direction, a rotary
driving shaft integrally connected with the rotary disc, a scraper positioned in the mixing area,
and a slurry discharge port provided on the housing for feeding the gypsum slurry of the mixing
area onto a production line;

wherein an inner end portion of said scraper iIs positioned in a center region of said rotary disc,
an outer end portion of the scraper iIs positioned in a peripheral zone of the disc, and the
scraper Is bent or curved backward in a rotational direction of the disc, between said inner and
outer end portions; and

wherein said rotary driving shaft extends through an upper or lower plate of said housing, and
the shaft rotates said rotary disc and said scraper about a rotational axis of the shaft so that
sald slurry iIs mixed and kneaded in said mixing area.

[0021] According to the above arrangement of the present invention, the scraper, which is bent
or curved backward in the rotational direction, uniformizes the density distribution of the slurry
and the fluid velocity distribution of the slurry, respectively, in the mixing area. Therefore, the
slurry can be uniformly mixed in the mixing area. For instance, in a case where the scraper Is
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bent In only one position, an angle of a bending part is set to be, preferably, an angle In a
range of 45 £ 15 degrees, more preferably, an angle in a range of 45 + 10 degrees. Preferably,
the scraper has a plurality of the bending parts, or the scraper is generally curved, whereby the
scraper extends outward from a center area of the mixer, substantially along an involute curve.
Preferably, a distal end portion of the scraper iIs oriented at an angle in a range of 75 £ 15
degrees with respect to a radial direction of the mixing area.

[0022] More preferably, a center axis of the scraper Is oriented In a direction at an angle
ranging from 60 degrees to 120 degrees with respect to a line segment passing through a
supporting center of the scraper and a center of rotation of the rotary disc. Desirably, a
diameter of the annular basal part is set to be three or more times as large as a diameter of
the rotary driving shaft, and the inner end portion of the scraper is fixed onto an upper surface
of the annular basal part. More desirably, the center axis of the scraper i1s oriented In a
direction perpendicular to the above line segment. According to such an arrangement, the
slurry In the mixing area can be energized radially outward of the rotary disc by the scraper;
therefore, the slurry discharge port can be provided in an optimized position of the annular wall
of the housing.

[0023] Preferably, a pin is provided to stand on the periphery of the rotary disc, for augmenting
the fluid flow of the slurry flowing out of the mixing area through the slurry discharge port.
According to such an arrangement, the delivery pressure of the gypsum slurry can be further
Increased by the pin, which energizes or pushes the slurry moving to the periphery of the
mixing area, In a tangential or radially outward direction of the rotary disc. Furthermore, a distal
end portion of the scraper can be positionally matched with the pin and supported by the pin,
whereby further stable support of the scraper can be ensured.

[0024] In the mixer with the scraper bent or curved backward In the rotational direction, the
rotary disc is, preferably, formed with a gear tooth portion on the periphery of the rotary disc,
Instead of the above pin, for augmenting the fluid flow of the slurry flowing out of the mixing
area through the slurry discharge port. According to such an arrangement, the slurry moving to
the periphery of the mixing area is energized or pushed In the tangential direction or radially
outward direction of the rotary disc by the gear tooth portion and the bent or curved scraper,
so that the delivery pressure of the slurry is additionally increased.

[Advantageous Effects of Invention]

[0025] According to the scraper-type mixer and mixing method in which the slurry discharge
port is positioned on the annular wall and the opening of the port i1s divided into the narrow
openings for increasing the fluid resistance on the slurry effluent from the mixing area, the
retention time of the gypsum slurry in the mixing area can be Increased, whereby the slurry
can be sufficiently mixed in the mixing area.

[0026] Furthermore, according to the scraper-type mixer and mixing method in which the
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scraper I1s bent or curved backward in the rotational direction of the rotary disc, the density
distribution of the slurry and the velocity distribution of the slurry in the mixing area can be
uniformized, whereby the slurry can be uniformly mixed in the mixing area.

[0027] Furthermore, according to the scraper-type mixer and mixing method in which the
annular basal part is positioned in the mixing area in concentricity with the center of rotation of
the rotary disc and the inner end portion of the scraper is fixed to the annular basal part, the
scraper can be suitably positioned in the housing of the mixer and the slurry discharge port can
be positioned in a vertically center region of the annular wall, or at a higher location on the wall.

[Brief Description of the Drawings]

[0028]

[FIG. 1] FIG. 1 Is an explanatory process diagram partially and schematically illustrating a
production process of gypsum boards.

[FIG. 2] FIG. 2 1s a partial plan view of a gypsum board manufacturing apparatus in which an
arrangement of a gypsum board production line is schematically illustrated.

[FIG. 3] FIG. 3 Is a plan view illustrating a whole arrangement of a mixer.
[FIG. 4] FIG. 4 1s a perspective view illustrating the whole arrangement of the mixer.

[FIG. 5] FIG. 5 1s a transverse cross-sectional view lllustrating an internal structure of the
mixer.

[FIG. 6] FIG. 6 I1s a fragmentary sectional perspective view showing the internal structure of the
MiIxXer.

[FIG. 7] FIG. 7 Includes a transverse cross-sectional view and a partially enlarged cross-
sectional view of the mixer, which show a positional relation among a rotary shaft, scrapers,
and an annular basal part.

[FIG. 8] FIG. 8 Includes a vertical cross-sectional view and partially enlarged cross-sectional
views of the mixer, which show the positional relation among the shaft, the scrapers, and the
basal part.

[FIG. 9] FIG. 9 Includes cross-sectional views and a perspective view illustrating a configuration
of the scraper.

[FIG. 10] FIG. 10 includes perspective views and enlarged vertical cross-sectional views
showing structures of the slurry discharge port.

[FIG. 1] FIG. 11 Includes transverse cross-sectional views of the mixers showing modifications
of the positional relation among the rotary shaft, the scrapers, and the basal part.
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[FIG. 12] FIG. 12 Includes transverse cross-sectional views of the mixers, each exemplifying
the positional relation between the scraper and the pin.

[FIG. 13] FIG. 13 1s a partially enlarged cross-sectional view of the mixer showing a
modification of the annular basal part.

[FIG. 14] FIG. 14 Includes a transverse cross-sectional view and a partially enlarged cross-
sectional view of the mixer provided with the scrapers, each of the scrapers being bent at a
single bending part, backward in the rotational direction.

[FIG. 15] FIG. 15 Includes a transverse cross-sectional view and a partially enlarged cross-
sectional view of the mixer provided with the scrapers, each of the scrapers having a number
of bending parts bent backward in the rotational direction.

[FIG. 16] FIG. 16 1s a transverse cross-sectional view of the mixer provided with the scrapers,
each of the scrapers being generally curved backward in the rotational direction.

[FIG. 17] FIG. 17 1s a transverse cross-sectional view of the mixer provided with the scrapers,
each of the scrapers being curved backward In the rotational direction, and which has a
number of gear tooth portions formed in a peripheral zone of the rotary disc.

[EMBODIMENT]

[0029] With reference to the attached drawings, preferred embodiments of the present
Invention are described hereinafter.

[0030] FIG. 1 1s an explanatory process diagram partially and schematically illustrating a
production process of gypsum boards, and FIG. 2 1s a partial plan view schematically
llustrating an arrangement of a gypsum board production line.

[0031] As shown In FIGS. 1 and 2, a lower sheet of paper 1, which is a sheet of paper for a
gypsum board liner, i1s conveyed along a line of production. The mixer is defined by a scraper-
type mixer 10, which Is located in a predetermined position In relation to a conveyance line, for
example, In a position above the conveyance line. Powder ingredients P (calcined gypsum,
adhesive agent, set accelerator, additives, admixture, and so forth) and mixing water L are fed
to the mixer 10. The mixer 10 mixes and kneads the powder ingredients P and the mixing
water W and prepares slurry (calcined gypsum slurry) 3 to be fed onto the sheet 1 of the
production line. The slurry 3 i1s delivered through a slurry delivery section 4 and a slurry outlet
tube 7, and is poured onto a widthwise center area of the sheet 1 (a core area of the gypsum
board) through a slurry outlet port 7a. A part of the slurry 3 is delivered to fractionation
conduits 8 (8a, 8b) to be poured onto widthwise end portions of the sheet 1 (edge zones of the
gypsum board) through slurry outlet ports 8c, 8d. Into the slurry 3 to be poured onto the
widthwise center area, foaming agent or foam M for adjustment of its specific gravity i1s mixed.
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The foaming agent or foam M is introduced into the section 4. If desired, the foaming agent or
foam M may be fed to the slurry in the fractionation conduits 8.

[0032] The sheet 1 I1s conveyed together with the slurry 3 to reach a pair of forming rollers 18
(18a, 18b). An upper sheet of paper 2 travels partially around a periphery of the upper roller
18a to convert its direction toward a conveyance direction. The diverted sheet 2 i1s brought into
contact with the slurry 3 on the lower sheet 1 and transferred in the conveyance direction
substantially in parallel with the lower sheet 1. A continuous belt-like three-layered formation 5
constituted from the sheets 1,2, and the slurry 3 i1s formed on a downstream side of the rollers
18. This formation 5 runs continuously at a conveyance velocity V while a setting reaction of
the slurry proceeds, and it reaches roughly cutting rollers 19 (19a, 19b). If desired, a variety of
forming devices, such as the forming device depending on a passing-through action of an

extruder or a gate with a rectangular opening, may be employed instead of the forming rollers
18.

[0033] The cutting rollers 19 sever the continuous belt-like layered formation into boards of a
predetermined length so as to make boards, each having a gypsum core covered with the
sheets of paper, In other words, green boards. The green boards are conveyed through a
dryer (not shown) that Is located toward a direction shown by an arrow J (on a downstream
side In the conveyance direction), whereby the green boards are subjected to forced drying In
the dryer. Thereafter, they are trimmed to be boards, each having a predetermined product
length, and thus, gypsum board products are produced.

[0034] FIGS. 3 and 4 are plan and perspective views illustrating the whole arrangement of the
mixer 10, and FIGS. 5 and 6 are a transverse cross-sectional view and a fragmentary sectional
perspective view showing an internal structure of the mixer 10.

[0035] As shown In FIGS. 3 and 4, the mixer 10 has a flattened cylindrical housing 20 (referred
to as "housing 20" hereinafter). The housing 20 has a horizontal disk-like upper plate or top
cover 21 (referred to as "upper plate 21" hereinafter), a horizontal disk-like lower plate or
bottom cover 22 (referred to as "lower plate 22" hereinafter), and an annular wall or outer
circumferential wall 23 (referred to as "annular wall 23" hereinafter) which iIs positioned In
peripheral portions of the upper and lower plates 21, 22. The plates 21, 22 are vertically
spaced apart at a predetermined distance, so that an internal mixing area 10a for mixing and
kneading the powder materials P and the mixing water L Is formed in the mixer 10.

[0036] A circular opening 25 Is formed at a center part of the upper plate 21. An enlarged
lower end portion 31 of a vertical rotary shaft 30 extends through the opening 25. The shaft 30
IS connected with a rotary driving device (not shown), such as an electric drive motor, and
driven In rotation in a predetermined rotational direction (clockwise direction R as seen from its
upper side Iin this embodiment). If desired, a variable speed device, such as a variable speed
gear mechanism or a variable speed belt assembly, may be Iinterposed between the shaft 30
and an output shaft of the rotary driving device.
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[0037] A powder supply conduit 15 1s connected to the upper plate 21, for feeding the mixing
area 10a with the powder ingredients P to be mixed. A water supply conduit 16 I1s also
connected to the upper plate 21, for supplying a quantity of mixing water L to the area 10a. If
desired, an internal pressure regulator and so forth (not shown) may be further connected to
the upper plate 21, for limiting excessive increase In the internal pressure of the mixer 10.

[0038] Fractionation ports 8e, 8f, each of which may be regarded as a kind of slurry discharge
port, are provided on the annular wall 23, on the opposite side of the section 4. The
fractionation conduits 8a, 8b are connected to the ports 8e, 8f respectively. In this
embodiment, the ports 8e, 8f are positioned, angularly spaced at a predetermined angle a
from each other.

[0039] A slurry discharge port 40, which constitutes the slurry delivery section 4, is formed on
the annular wall 23, angularly spaced at a predetermined angle B from the fractionation port 8f
In the rotational direction R (on the downstream side). The port 40 opens on an inner
circumferential surface of the wall 23.

[0040] As shown In FIGS. 5 and 6, an enlarged open end of a hollow connecter section 41 is
connected to the slurry discharge port 40. The section 41 extends outward from the annular
wall 23. A reduced open end of the section 41 Is connected to an upper end portion of the
slurry delivery tube 42. The tube 42 i1s a constituent of a mixer, which 1s usually called a
"vertical chute” or "canister.” The tube 42 constitutes the slurry delivery section 4 together with
the port 40 and the section 41.

[0041] A foam-feeding conduilt 45 for feeding the foam or foaming agent M to the slurry is
connected to a hollow connector section 41. A foam feeding port 46 opens on an internal wall
surface of the section 41. The foam or foaming agent M for adjusting the volume of the slurry
IS fed to the slurry in the section 41 by the conduit 45.

[0042] The slurry and foam are introduced through the hollow connector section 41 into a
vertical in-chute area (intratubular area) in the slurry delivery tube 42. The slurry and foam turn
around the center axis of the tube 42, so that the slurry swirls in the in-chute area of the tube
42. The slurry and foam are subjected to a shearing force so as to be mixed with each other,
whereby the foam is uniformly dispersed in the slurry. The slurry in the tube 42 gravitationally
flows down In the in-chute area. Then, the slurry is delivered to the widthwise center area of
the lower sheet 1 through the slurry outlet tube 7 (FIGS. 1 and 2). The tube 7 Is a so-called
"boot".

[0043] In the housing 20, a rotary disc 32 Is rotatably positioned. A lower face of the end
portion 31 of the shaft 30 Is fixedly secured to a center part of the disc 32. An axis of rotation or
a center axis of the disc 32 coincides with the center axis 10b of the shaft 30. The disc 32 Is
rotated with rotation of the shaft 30 In a direction as indicated by the arrow R (clockwise
direction).



DK/EP 3342571 13

[0044] As shown In FIGS. 5 and 6, a plurality of scrapers 50 are positioned in the housing 20
and angularly spaced at an angular interval of 120 degrees. An annular basal part 70 for
supporting internal end portions of the scrapers 50 is formed outside of the lower end portion
31 of the shaft 30. The basal part 70 is integral with the disc 32 and the lower end portion 31,
so as to rotate with the shaft 30. The basal part 70 has a horizontal flat upper surface 72. Inner
end portions of the scrapers 50 are fixed onto the upper surface 72 of the basal part 70 by
fixing tools or anchoring tools 71 such as bolts or screws. Each of the scrapers 50 Is supported
In a form of a cantilever by the basal part /0. Each of the scrapers 50 extends outward in the
mixing area 10a to terminate at a position in close proximity to the inner circumferential wall
surface of the annular wall 23.

[0045] FIGS. 7 and 8 include a transverse cross-sectional view, a vertical cross-sectional view
and partially enlarged cross-sectional views showing the positional relation among the shaft 30,
the scrapers 50, and the basal part 70.

[0046] As shown In FIGS. 7 and 8, the basal part 70 I1s formed around the lower end portion
31, coaxially about a center axis 10b of the disc 32. An external radius r3 of the basal part 70 is
set to be two to three times as large as an external radius r1 of the lower end portion 31 (three
to five times as large as a diameter of the shaft 30).

[0047] As shown In FIG. 8(B), the height h2 of the basal part 70 i1s smaller than the height h1
of the mixing area 10a. An upper surface 72 of the basal part /0 defines a horizontal plane
spaced apart from a lower surface of the upper plate 21. For instance, in a case where the
mixer 10 has the mixing area 10a Increased In its volume, the height h1, h2 Is Increased
equally so that the dimension h3 between the upper plate 21 and the upper surface 72 is kept
at a constant value. Therefore, the scraper 50 and the upper plate 21 keep their constant
positional relation therebetween.

[0048] The fixing or anchoring tools 71 for supporting the inner end portion of the scraper 50
are positioned in a pair. As shown In Fig. 7(B), a supporting center 75 of the scraper 50 Is
positioned between fulcrums defined by the left and right fixing or anchoring tools 71,
respectively. A center axis 50a of the scraper 50 passes through the supporting center 75. The
axis 50a extends in a tangential direction with respect to an imaginary perfect circle n centered
at the center axis 10b and having a radius r2. In FIG 7(B), a normal line C of the circle n passes
through the center axis 10b and the supporting center 75. An angle 81 between the center axis
50a and the normal line C is 90 degrees. The angle 61 Is not necessarily 90 degrees, but the
angle 61 may be set to be, preferably, an angle in a range between 60 degrees and 120
degrees, more preferably, the angle in a range between 75 degrees and 115 degrees. The
scraper 50 horizontally extends in a position In close proximity to a lower surface of the upper
plate 21. The scraper 50 terminates at a position in close proximity to the inner circumferential
wall surface of the annular wall 23.

[0049] As shown In FIGS. 8(A) and 8(B), the scraper 50 Is supported in the cantilever style by
the basal part 7. However, the scraper 50 may be supported in a two-points or a both-ends
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supporting style by the basal part 7 and a pin 36, as shown In FIG. 8 (C), wherein a distal end
portion (a distal end face 59) of the scraper 50 is positionally aligned and connected with the
pin 36.

[0050] FIG. 9(A) Is a cross-sectional view of the scraper 50, FIG. 9(B) I1s a partial perspective
view showing a configuration of the distal end portion of the scraper 50, and FIG. 9(C) I1s a
cross-sectional view showing a modification of the scraper 50.

[0051] The scraper 50 has a structure comprising a member 51 formed from a metal and an
abrasion-resistant ceramic plate 52 embedded In an upper surface of the member 51. The
scraper 50 has a cross-section of an isosceles trapezoid shape, which comprises horizontal
upper and lower faces 53, 58, a vertical front and rear faces 54, 55, inclined front and rear
faces 56, 57, and the distal end face 59. Inclination angles 62, 83 of the inclined faces 56, 57
with respect to the lower face 58 are substantially the same. The upper face 53 Is spaced apart
at a very small distance S from the lower surface of the upper plate 21. The distance S Is set to
be a value In a range from 1 to Smm. As shown In FIG. 7(A), the end face 59 Is oriented
approximately in the same direction as the tangential direction of the inner circumferential wall
surface of the annular wall 23. The end face 59 is spaced apart at a distance approximately
ranging between 5 and 10mm, from the inner circumferential wall surface of the annular wall
23. If desired, the lower face 58 and the inclined faces 56, 57 of the scraper 50 may be formed

as a curved surface 58' that has a generally semicircular or arcuate profile as shown in FIG.
9(C).

[0052] As shown In FIG. 8, a scraper 60 i1s further provided on a lower surface of the disc 32.
The scraper 60 Is located Iin the same position as the position of the scraper 50, as seen In the
plan view. A lower face of the scraper 60 Is spaced apart from an upper surface of the lower
plate 22, at a small distance in a range from 1 to Smm.

[0053] As shown In FIGS. 5 and 6, a disc 32 has a peripheral edge with a perfect circle profile.
Pins 36 are vertically fixed on a peripheral zone of the disc 32. The fluid mixture (slurry) of the
powder ingredients P and the mixing water L moves outward on the disc 32 under the
centrifugal force, and flows through the slurry discharge port 40 to the hollow connector section
41, as shown In the partially enlarged view of FIG. 5. The pin 36 pushes or energizes such a
flow of slurry toward a rotational and outward direction. That Is, the pin 36 augments the
movement of the slurry flowing through the port 40 to the section 41. The port 40, through
which the flow of slurry passes, Is provided with a plurality of horizontal guide members 47 that
divide an opening of the port 40.

[0054] FIG. 10(A) Is a perspective view showing a structure of the slurry discharge port 40,
and FIG. 10(B) 1s an enlarged vertical cross-sectional view showing a slit configuration of the
port 40. FIG. 10(C) and FIG. 10(D) are a perspective view and an enlarged vertical cross-
sectional view showing a modification of the port 40.

[0055] As shown In FIG. 10(A), the slurry discharge port 40 is provided with the horizontal
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guide members 47 vertically spaced apart from each other at a uniform interval. Each of the
guide members 47 extends In a circumferential direction of the annular wall 23 over the whole
width of the port 40. Both ends of each of the guide members 47 are fixed to portions of the
wall 23 located on both sides of the port 40. The port 40 is divided into a plurality of narrow
openings. The guide members 47 are strips made of metal or resin, each having a square
cross-section as shown In FIG. 10(B). For example, each of the guide members 4/ has a
thickness In a range from 1 to Smm and a depth in a range from 5 to 50mm, In Its cross-
section. Horizontal slits 48, each having a height in a range from 4 to 15mm, are formed to be
slurry fluid passages between the guide members 47. Such a slits-configuration of the port 40
acts as an orifice, which imposes the fluid resistance on the slurry flowing through the port 40
to the hollow connector section 41, whereby the slits-configuration functions to ensure a
retention time of the slurry in the mixing area 10a. Such a slits-configuration of the guide

members 47 and the slits 48 is also provided on each of the fractionation ports 8e, 8f which Is
a kind of the slurry discharge port.

[0056] An open area ratio of the slurry discharge port 40 is set to be, preferably in a range
from 50% to 80%, more preferably, in a range from 55% to 75%, wherein the open area ratio of
the port 40 Is defined by "A2/A1", wherein "A1" Is the total area of the port 40 along the inner
circumferential surface of the annular wall, in other words, "W x T" and wherein "A2" Is an
effective open area of the slit 48, in other words, "W x t x the number of slits”". In the example
as Illustrated in the figure, "the number of slits” is five. Similarly, the open area ratio of the
fractionation port 8e, 8f Is set to be, preferably in a range from 50% to 80%, more preferably, In
a range from 55% to 75%, wherein the open area ratio of the port 8e, 8f Is defined by "A4/A3",

wherein "A3" Is the total area of the port 8e, 8f along the Iinner circumferential surface of the
annular wall, and wherein "A4" Is an effective open area of the port 8e, 8f.

[0057] Furthermore, the total area "A1+A3" of the slurry discharge port 40 and the
fractionation ports 8e, 8f is set to be in a range from 2% to 10%, preferably in a range from 3%
to 8%, with respect to the total area of the whole circumferential surface of the annular wall 23
(the diameter of the circumferential wall surface x 3.14 x the height of the circumferential wall
surface).

[0058] Alternatively, the horizontal guide member 47 and the horizontal slit 48 may be modified
to be a vertical guide member and a vertical slit, or the guide member may be inclined with
respect to the fluid direction of the slurry. Furthermore, as shown in FIGS. 10(C) and 10(D), the
slurry discharge port 40 and the fractionation ports 8e, 8f may be divided into a large number
of narrow openings by guide members 49 arranged In the form of a lattice, whereby narrow
fluid passages 48', each having a square cross-section, are formed therein. Also In such a
configuration of the port 40, the open area ratio and so forth is preferably set to be as
described above.

[0059] FIG. 11 includes transverse cross-sectional views of the mixer 10 showing modifications

of the positional relation among the rotary shaft 30, the scrapers 50 and the annular basal part
70.
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[0060] In the mixer 10 as shown In FIG. 11(A), the four scrapers 50 are oriented Iin directions
angularly spaced apart at an angular interval of 90 degrees from each other. In the mixer 10
as shown In FIG. 11(B), the two scrapers are oriented In directions angularly spaced apart at
an angular interval of 180 degrees from each other. If necessary, the five or more scrapers 10
may be provided in the mixing area 10a of the mixer 10. If desired, the scrapers 50 may not be
spaced at a uniform angular interval, but it is possible to position the scrapers 50 so as to be

angularly spaced at unequal angular intervals.

[0061] FIG. 12 Includes transverse cross-sectional views of the mixer 10, each showing the
positional relation between the scrapers 50 and the pins 36.

[0062] As shown In each of the figures included in FIG. 12, the scrapers 50 are positioned to
be angularly spaced apart from each other, for example, at an angular interval of 120 degrees.
The pins 36 are located In positions, preferably, in association with the positions of the
scrapers 50. Preferably, the scrapers 50 and the pins 36 are located in rotational symmetry
positions with respect to the center axis 10b of the rotary shaft 30, as seen In the plan view.
For instance, In the layout of the pins 36 as shown In FIG. 12(A), the pins 36 are positioned In
the periphery of the rotary disc 32 so as to be angularly spaced apart from each other at an
angular interval 6a of 120 degrees, In accord with the positions of the scrapers 50. The angular
phase of the scrapers 50 and the angular phase of the pins 36 differ from each other by 60
degrees (Ba/2). On the other hand, in the layouts of the pins 36 as shown In FIGS. 12(B) and
12(C), the pins 36 are positioned In the periphery of the rotary disc 32 so as to be spaced
apart from each other at the angular interval 8b of 40 degrees, or the angular interval 6¢ of 30
degrees. The distal end portions of the scrapers 50, which positionally match the pins 36, are
supported by the pin 36, as shown in FIG. 8(C). Such a rotational symmetry of the scrapers 50
and the pins 36 prevents pulsation or irregular flow of the slurry from being caused when the
slurry flows through the ports 40, 8e, 8f. This is advantageous for stabilization of the discharge
flow rate of the slurry.

[0063] FIG. 13 Is a partially enlarged cross-sectional view showing a modification of the
annular basal part 70.

[0064] The annular basal part 70 i1s not necessarily integral with the rotary shaft 30 and the
enlarged lower end portion 31, but the part 70 may be formed with an inner circumferential
surface 76 spaced apart from an outer circumferential surface of the portion 31. In FIG. 13, an
annular gap /7 having a predetermined width (r4-r1) i1s formed between the portion 31 with the
external radius r1 and the basal part 70 with the internal radius r4.

[0065] The operation of the mixer 10 Is described hereinafter.
[0066] In operation of the rotary driving device, the rotary disc 32 and the scrapers 50 are

rotated in the direction R, and the powder ingredients P and the mixing water L to be mixed In
the mixer 10 are fed into the mixer 10 through the powder supply conduit 15 and the water
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supply conduit 16. The powder ingredients P and the mixing water L, which flow into the mixing
area 10a, are agitated and mixed, and are moved radially outward on the rotary disc 32 under
the action of the centrifugal force, until reaching the peripheral zone of the disc 32. The
scrapers 50, 60 scrape off or remove the slurry adhered to the lower surface of the upper plate
21 and the upper surface of the lower plate 22. The pins 36 scrape off or remove the slurry
adhered to the inner circumferential surface of the annular wall 23.

[0067] The slurry reaching the peripheral zone of the mixing area 10a Is pushed outward and
frontward In the rotational direction by the pins 36 and flows through the slurry discharge port
40 to the hollow connector section 41. The foam feeding port 46 of the foam-feeding conduit
45 feeds the slurry with a required quantity of foam or foaming agent M. The slurry including
the foam or foaming agent M flows into the slurry delivery tube 42 through the section 41 and
IS subjected to the rotational power and the shearing force in the tube 42, whereby mixing of
the slurry 1s further progresses. Thereafter, the slurry Is delivered onto the widthwise center
part of the lower sheet 1 through the slurry outlet tube 7.

[0068] The slurry reaching the peripheral zone of the mixing area 10a also flows into the
fractionation tubes 8a, 8b through the fractionation ports 8e, 8f. Such slurry is delivered to the
edge zones of the lower sheet 1. For Instance, the slurry In vicinity to the ports 8e, 8f Is
delivered to the tubes 8a, 8b without the foam or foaming agent fed to the slurry. Therefore,
the slurry fed to the edge zones of the lower sheet 1 has a relatively high specific gravity.

[0069] In such an operation of the mixer 10, the scrapers 50 energize the slurry of the mixing
area 10a radially outward of the rotary disc 32, so as to cause the slurry to be discharged out
of the mixing area through the ports 40, 8e, 8f, In cooperation with the aforementioned action
of the pins 36. Since the fluid resistance on each of the ports 40, 8e, 8f Is Increased by
provision of the aforementioned slits-configuration (or, the lattice configuration or the like), the
retention time of the slurry in the mixing area 10a Is extended. Therefore, the slurry Is
sufficiently mixed in the mixing area 10a.

[0070] FIGS. 14-17 are transverse cross-sectional views generally showing the whole
arrangements of the mixer 10, each being provided with the scrapers bent or curved backward
In the rotational direction. In each of these figures, the constituents or components, which are
substantially the same as those In the aforementioned embodiments, are indicated by the
same reference numerals.

[0071] The scraper 50 as shown In FIGS. 5-13 extends straight from the annular basal part 70,
but the scraper 50 as shown In FIG. 14 has a bending part 80 bent backward In the rotational
direction. That is, at the bending part 80, a center axis 50a of the scraper 50 Is bent at an
angle 84 backward in the rotational directions and extends outward therefrom. The scraper 50
terminates at a position In close proximity to the inner circumferential wall surface of the
annular wall 23. The center axis 50a and a radial direction y of the mixing area 10a Iintersect at
an angle 65 on the distal end face 59 with each other. Each of the angles 64, 85 Is set to be,
preferably, an angle in a range of 45 £ 15 degrees, more preferably, the angle in a range of 45
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+ 10 degrees.

[0072] The powder supply port of the powder supply conduit 15, which is located on the upper
plate 21, I1s shown as an opening 17 by a dotted line In FIG. 14. As shown In a partially
enlarged view of FIG. 14, a center 17a of the opening 17 Is spaced apart at a distance (a
radius) r5 from the center axis 10b. The innermost end 17b of the opening 17 Is spaced apart
at a distance (a radius) ro from the center axis 10b. The bending part 80 is spaced apart at a

distance (a radius) r/ from the center axis 10b. Preferably, a position of the bending part 80 Is
set to be In a region meeting a condition of ro>r7>r6.

[0073] The mixer 10 as shown In FIG. 15 has the scrapers 50 bent backward in the rotational
direction, at a number of bending parts 80. The centerline 50a of the scraper 50 Is bent
backward in the rotational direction, at an angle 66 in each of the bending parts 80. The angle
06 Is set to be, preferably, an angle in a range of 15 £ 10 degrees, more preferably, the angle
In a range of 15 £ 5 degrees. At the distal end portion of the scraper 50, the center axis 50a Is
directed toward a direction of the angle 85 with respect to the radial direction y of the mixing
area 10a, wherein the angle 85 1s 75 £ 10 degrees.

[0074] The mixer 10 as shown In FIG. 16 has the scrapers 50 generally curved backward In
the rotational direction. Preferably, the centerline 50a is a curve that extends outward from an
outer circumferential edge of the annular basal part 70, substantially in a form of involute
curve. Also In the scraper 50 as shown In FIG. 15, the center axis 50a bent in a number of the
bending parts 80 is, preferably, defined by line segments approximately along an involute
curve.

[0075] Furthermore, In the mixer 10 as shown In FIGS. 14-16, only one of the distal end
portions of the scrapers 50 Is positionally matching the pin 36. However, as shown In FIGS.
12(B) and 12(C), it is possible to positionally match all of the distal end portions of the scrapers
50 with the pins 36, thereby supporting all of the distal end portions of the scrapers 50 by the
pins 36.

[0076] FIG. 17 shows the mixer 10 provided with the rotary disc 32, which has a number of
gear tooth portions 37 formed in the peripheral zone of the disc 32, instead of the pins 36. As
set forth above, the slurry moving outward on the disc 32 under the centrifugal force flows
through the slurry discharge port 40 to the hollow connector section 41, as shown by an arrow
In FIG. 17. The gear tooth portions 37 pushes or energizes the flow of slurry toward a
rotational and outward direction, in cooperation with the scrapers 50 bent or curved backward
In the rotational direction. That is, the gear tooth portions 37 and the scrapers 50 augment the
movement of the slurry flowing through the port 40 to the section 41, similarly to the
aforementioned action of the pins 36. Therefore, an action similar to the action of the pins 36
augmenting the movement of the slurry can be obtained by such a combination of the gear
tooth portions 37 and the scrapers 50.

[0077] According to the experiments of the present inventors with respect to the mixer 10
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having the aforementioned arrangement, the density distribution and the fluid velocity
distribution of the slurry in the mixing area 10a are uniformized in a case where the scrapers
50 bent or curved backward in the rotational direction are used, whereby the slurry can be
sufficiently mixed and kneaded In a relatively short period of time. The main reasons for this
are considered to be as follows:

1. (1) In a case of the scraper-type mixer, the dead water region or the slurry staying
region Is hardly generated in the mixing area 10a, in comparison with the pin-type mixer;
2.(2) In a case of the bent or curved scraper 50, the dead water region or the slurry
staying region i1s hardly generated behind the scraper 50 (on the side backward in the

rotational direction); and
3. (3) Arelatively strong force or pressure directed radially outward of the mixing area 10a

IS given to the slurry by the scraper 50.

[0078] Although the present invention has been described as to the preferred embodiments,
the present invention Is not Iimited thereto, but may be carried out In any of various
modifications or variations without departing from the scope of the invention as defined in the
accompanying claims.

[0079] For instance, the annular basal part different from the rotary shaft is formed around its
enlarged lower end portion in the aforementioned embodiments, but the annular basal part
may be formed by additionally enlarging the diameter of the lower end portion of the rotary
shaft.

[0080] Furthermore, although the pins are arranged in a single-row along the periphery of the
rotary disc In the aforementioned embodiments, the pins may be arranged, for example, In
double-rows along the periphery of the rotary disc, wherein the pins are provided to stand In
pairs, on the periphery of the rotary disc.

[0081] Furthermore, the mixer of the present invention may be used for not only production of
gypsum boards, but also production of gypsum based boards, such as glass mat boards, or
gypsum based boards with glass fiber nonwoven fabric.

[Industrial Applicability]

[0082] The present invention is applicable to a scraper-type mixer and mixing method in which
a plurality of scrapers are arranged In a mixing area. According to the mixer and mixing
method of the present invention, the retention time of the gypsum slurry in the mixing area can
be Iincreased, whereby the slurry can be sufficiently mixed in the mixing area; or the density
distribution and the velocity distribution of the slurry in the mixing area can be uniformized,
whereby the slurry can be uniformly mixed and kneaded in the mixing area. Thus, the
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practically remarkable effects can be obtained from the present invention.

[List of Reference Numerals]

[0083]
10

mixer
10a

mixing area
10b

center axis of rotary disc
15

powder supply conduit
16

water supply conduit
20

housing
2

upper plate
22

lower plate
23

annular wall
30

rotary shaft
31

enlarged lower end portion
32

rotary disc
36

pIn
37

gear tooth portion
40

slurry discharge port
41

hollow connector section
47, 49

guide member
43

slit
48’
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narrow fluid passage

50
scraper
50a
center axis of scraper
70
annular basal part
71
fixing tool or anchoring tool
{2
upper surface of annular basal part
75
supporting center
30

bending part
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Patentkrav

1. Blandeindretning (10) til fremstilling af en gipsopslaemning (3), hvilken har
et cirkelformet hus (20), der definerer et blandeomrade (10a) til blanding og
eeltning af gipsopsleemningen, en drejeskive (32), der er placeret | huset og er
roteret | en forudbestemt rotationsretning (R), en roterende drivaksel (30), der
er forbundet integreret med drejeskiven, en skraber (50), der er placeret | blan-
deomradet, og en opsleemningsudtamningsudgang (40), der er tilvejebragt |
huset til forsyning af gipsopsleemningen fra blandeomradet til en produktions-
linje:

hvor den roterende drivaksel streekker sig gennem en @avre eller nedre plade
(21, 22) af huset, der skal forbindes med drejeskiven;

hvor et indvendigt endeafsnit af skraberen er placeret | et midteromrade af
drejeskiven, og et udvendigt endeafsnit af skraberen er placeret | et perifert
omrade af skiven;

og hvor (1) og/eller (ii):

(1): skraberen er bejet eller buet bagud | en rotationsretning af skiven mellem
det Indvendige og det udvendige endeafsnit;

(il); opsleemningsudt@mningsabningen er placeret pa en ringformet veeg (23)
af huset og er forsynet med et fluidgennemgangsopdelingselement (47, 49),
som opdeler en abning i udgangen i en flerhed af smalle abninger (48, 48') for
at @ge fluidmodstanden pa gipsopsleemningen, der flyder ud af blandeomradet
gennem abningen i udgangen, og blandeindretningen yderligere omfatter en
ringformet basisdel (70), der er placeret i blandeomradet koncentrisk med et
omdrejningscentrum (10b) af drejeskiven, hvor den ringformede basisdel rote-
res integreret med skiven 1 huset, og hvor et iIndvendigt endeafsnit af skraberen
er fastgjort til den ringformede basisdel.

2. Blandeindretning ifalge krav 1, hvor blandeomradet 10a er omradet mellem
drejeskiven (32) og den @avre plade (21).

3. Blandeindretning ifelge krav 1 eller 2, hvor en diameter af den ringformede
basisdel er sat til at veere tre eller flere gange sa stor som en diameter af den
roterende drivaksel, og det indvendige endeafsnit af skraberen er fastgjort pa
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en @avre overflade (72) af den ringformede basisdel.

4. Blandeindretning ifelge et af kravene 1 til 3, hvor en midterakse (50a) af det
Indvendige endeafsnit af skraberen straekker sig horisontalt 1 en retning med
en vinkel (61) der ligger i omradet fra 60 grader til 120 grader i forhold til et
injesegment ({) der gar igennem et stattepunkt (75) af skraberen og et rotati-
onscentrum (10b) af drejeskiven.

5. Blandeindretning ifelge krav 1 eller 2, hvor opdelingselementet er defineret
af en flerhed af feringselementer (47), som opdeler abningen af opsleemnings-
udtemningsudgangen | en flerned af slidser (48), eller et maske- eller gitterele-
ment (49), der opdeler abningen af udgangen pa tveers og vertikalt.

6. Blandeindretning ifalge et af kravene 1 til 5, hvor en stift (36) til agning af en
fluidstrem af opsleemningen, der flyder ud af blandeomradet gennem opsleem-
ningsudtamningsudgangen, er tilvejebragt pa en sadan made, at den star pa
en omkreds af drejeskiven.

/. Blandeindretning ifalge krav 6, hvor et distalt endeafsnit af skraberen er un-
derstattet af stiften.

8. Blandeindretning ifalge krav 1 eller 2, hvor drejeskiven er forsynet med en
fortandingsdel (37) til agning af en fluidstrem af opsleemningen, der flyder ud
af blandeomradet gennem opsleemningsudtemningsudgangen.

9. Fremgangsmade til blanding af en gipsopsleemning (3) med anvendelse af
en blandeindretning (10) til fremstilling af gipsopslaemningen, hvor blandeind-
retningen har et cirkelformet hus (20), der definerer et blandeomrade (10a) til
blanding og eeltning af gipsopsleemningen, en drejeskive (32), der er placeret
| huset og er roteret | en forudbestemt rotationsretning (R), en roterende driv-
aksel (30), der er forbundet integreret med drejeskiven, en skraber (50), der er
placeret | blandeomradet, og en opsleemningsudtemningsudgang (40), der er
tilvejebragt i huset til forsyning af gipsopsleemningen fra blandeomradet til en
produktionslinje:



10

15

20

25

30

DK/EP 3342571 13

hvor et indvendigt endeafsnit af skraberen er placeret | et midteromrade af
drejeskiven, et udvendigt endeafsnit af skraberen er placeret | et perifert om-
rade af skiven, den roterende drivaksel streekker sig igennem en @vre eller
nedre plade (21, 22) af huset, og akslen roterer drejeskiven og skraberen rundt
omkring en rotationsakse af akslen, saledes at opsleemningen blandes og eel-
tes | blandeomradet:

og hvor (1) og/eller (11):

(1): skraberen er bgjet eller buet bagud | en rotationsretning af skiven mellem
det Indvendige og det udvendige endeafsnit;

(il); opsleemningsudtamningsabningen er placeret pa en ringformet veeg (23)
af huset, en abning i opsleemningsudtzmningsudgangen er opdelt i en flerhed
af smalle abninger (48, 48') for at @ge fluidmodstanden pa gipsopsleemningen,
der flyder ud af blandeomradet gennem abningen i udgangen, og opsleemnin-
gen bevaeges mod periferien af blandeomradet ved hjeelp af centrifugalkraft,
der indvirker pa opsleemningen, hvor opsleemningen flyder ud af blandeomra-
det gennem opsleemningsudtamningsudgangen, og en ringformet basisdel
(70) er placeret i blandeomradet koncentrisk med et omdrejningscentrum (10b)
af drejeskiven, hvor den ringformede basisdel roteres integreret med drejeski-
ven | huset, og hvor skraberen er understattet horisontalt ved at fastgere det
Indvendige endeafsnit af skraberen til den ringformede basisdel.

10. Blandefremgangsmade ifalge krav 9, hvor blandeomradet 10a er omradet
mellem drejeskiven (32) og den @avre plade (21).

11. Blandefremgangsmade ifalge krav 9 eller 10, hvor en midterakse (50a) af
det Indvendige endeafsnit af skraberen er orienteret | en retning med en vinkel
(61) der ligger i omradet fra 60 grader til 120 grader i forhold til et linjesegment
(0) der gar igennem et stattepunkt (75) af skraberen og et rotationscentrum
(10b) af drejeskiven.

12. Blandefremgangsmade ifalge krav 9 eller 10, hvor, som en indretning til
opdeling af abningen i de smalle abninger, en flerhed af faringselementer (47),
som opdeler abningen i en flerhed af slidser (48), er placeret i opsleemnings-
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udtemningsudgangen, eller et maske- eller gitterelement (49), der opdeler ab-
ningen pa tveers og vertikalt, er placeret | opsleemningsudtemningsudgangen.

13. Blandefremgangsmade ifalge et af kravene 9 til 12, hvor en stift (36) er
tilvejebragt til at sta pa en omkreds af drejeskiven med henblik pa at @ge en
fluidstream af opsleemningen, der flyder ud af blandeomradet gennem opsleem-
ningsudtemningsudgangen,

hvor fortrinsvis et distalt endeafsnit af skraberen er understattet af stiften.

14. Blandefremgangsmade ifalge krav 9 eller 10, hvor drejeskiven er udformet
med en fortandingsdel (37) |1 en periferi af drejeskiven, hvorved en fluidstrem
af opsleemningen, der flyder ud af blandeomradet gennem opsleemningsud-
temningsudgangen, @ges.

15. Blandeindretning ifalge krav 1, 2, 5 eller 8, hvor et samlet omrade af op-
sleemningsudtamningsudgangen (A1+A3) er sat til at ligge i et omrade fra 2 %
til 10 % af et samlet omrade af en indvendig omkredsflade af den ringformede
vaeg, og hvor et abent overfladeforhold af opsleemningsudt@emningsabningen
(A2/A1, A4/A3) er sat til at ligge i et omrade fra 50 % til 80 %: eller

hvor skraberen har en enkelt bajningsdel, som bajer i en vinkel (64) i et omrade
af 45215 grader, eller hvor skraberen er bajet ved en flerhed af bajningsdelene
eller er generelt buet, og et distalt endeafsnit af skraberen er orienteret | en
retning af en vinkel (65) i et omrade af 75+15 grader i forhold til en radial ret-
ning (y) af blandeomradet.
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DRAWINGS

[FIG 1]
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[FIGC. 2]
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(FIG 3)
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[FIG. 4]
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[FIG 5]
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[FIG. 6]
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[FIG. 7]
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[FIG. 8]
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[FIG 9]
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[FIG. 10]
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[FIG. 11]




DK/EP 3342571 13

[FIG. 12)
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[FIG 13]
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[FIG. 14]
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[FIG. 15]
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[FIG. 16]
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(FIG 17]
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