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(54) CONTINUOUS MIXING PLANT

(57) An object of the present invention is to provide
a continuous mixing plant that, for example, simply con-
tinuously feeds the necessary materials while metering
the amount thereof and drops these materials by the
gravitational force so that the mixed material may be
manufactured continuously for a short period of time
suitably. As a means for attaining this object, a continu-
ous mixing plant comprising a continuous metering and
feeding means for keeping on feeding at least two kinds
of materials to be mixed with each other while continu-
ously metering the materials, the number of the contin-
uous metering and feeding means being the number
corresponding to the materials, and at least one mixing
box unit for mixing the materials fed continuously from
the continuous metering and feeding means, is charac-
terized in that the mixing box unit is provided with: a plu-

rality of modified passages each of which has an inlet
at one end and an outlet at the other end and a cross-
sectional shape of which is continuously changed from
the inlet toward the outlet and which extend in an axial
direction; and a merging and dividing means provided
between the inlet and the outlet of each of the modified
passages for merging and dividing each material pass-
ing through each of the modified passages, and each
material is continuously cast from the inlet portion and
passed toward the outlet portion through each of the
modified passages by the gravitational force to be
mixed. In the case where the mixed material is concrete,
in particular, each material is continuously measured
with high precision and fed to a mixer to thereby make
it possible to continuously produce the high quality con-
crete for a short period of time.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a continuous
mixing plant, and more particularly to a continuous mix-
ing plant that is suitable for continuously producing con-
crete for a short period of time simply by, for example,
continuously feeding necessary material while measur-
ing it and dropping the material by the gravitational
force.

BACKGROUND ART

[0002] Conventionally, a batcher plant that is an ap-
paratus for producing concrete is equipment for mixing
cement, water, sand, rough sand, mixer agent and the
like for the material of the concrete measured in a pre-
determined composition for producing the concrete that
is kept in non-solid condition, and has been widely used
in a dam construction, a civil construction, a green con-
crete factory, a concrete secondary factory or the like.
[0003] The conventional batcher plant is roughly com-
posed of a material reservoir portion, a metering portion,
a kneading portion and a loading portion. The batcher
plants are divided into various types in accordance with
these arrangements. The most typical system is of a
tower type as shown in Fig. 11. The conventional tower
type batcher plant 1 shown in Fig. 11 is a system in which
a receiving chamber 2, a material reservoir 3 (a cement
reservoir 3a, a sand reservoir 3b, a small stone reservoir
3c, a water reservoir 3d), a metering portion 4 (a cement
metering tank 4a, a sand metering tank 4b, a small stone
metering tank 4c), a concrete mixer 5, a concrete hopper
6 and the like are overlapped in order in a tower-like
shape from above. A type in which an operating cham-
ber 7 projects from a metering or mixer chamber 8 and
a type in which an operating chamber 7 is separated
from the plant are popular.
[0004] Thus, almost all of the conventional batcher
plants including that shown in Fig. 11 are of a batch
processing type (the process in which at a predeter-
mined amount of materials is mixed and agitated every
time, and this is repeated). Then, one for metering and
agitating the materials for every turn is called a batch
mixer.
[0005] However, in such a batch process, the manu-
facture of concrete is intermittent and such a process is
not so effective for continuously producing a large
amount of concrete. For this reason, in the conventional
tower type batcher plant 1 as shown in Fig. 11, two con-
crete mixers 5 are arranged within the mixer chamber
8, and these are alternately used in order to keep the
continuation or continuity of the concrete manufacture
as much as possible.
[0006] Even in batch process, if the plurality of con-
crete mixers 5 are arranged as described above and are
used in order, it is possible to keep the continuous man-

ufacture to some extent. However, there is a problem
that the more the number of the installed mixers 5, the
larger the equipment of the batcher plant as a whole will
become.
[0007] By the way, it is desired to continuously per-
form the manufacture of concrete in this manner. It is
however very difficult to continuously mix the materials
in an optimal manner. Actually, a mixing apparatus, i.e.,
mixer that is actually usable effectively has not yet been
realized. Also, even if such a continuous mixer is devel-
oped, there is a problem as to how the amount of each
material to be continuously introduced into the mixer is
metered for manufacturing a high quality concrete. Also
in view of this point, it is considered impossible to per-
form the effective continuous manufacture of concrete.
[0008] In order to overcome the above-described
problems inherent in the prior art, an object of the
present invention is to provide a continuous mixing plant
that, for example, simply continuously feeds the neces-
sary materials while metering the amount thereof and
drops these materials by the gravitational force so that
the mixed material may be manufactured continuously
for a short period of time suitably, and in the case where
the mixed material is concrete, it is possible to manu-
facture higher quality concrete continuously for a short
period of time while accurately continuously metering
each material and feeding it to the mixer.

DISCLOSURE OF THE INVENTION

[0009] The present invention relates to a continuous
mixing plant. In order to solve the above-described prob-
lems, the invention is constituted as follows. Namely, ac-
cording to the present invention, there is provided a con-
tinuous metering and feeding means for keeping on
feeding at least two kinds of materials to be mixed with
each other while continuously metering the materials,
the number of the continuous metering and feeding
means being the number corresponding to the materi-
als, and at least one mixing box unit for mixing the ma-
terials fed continuously from the continuous metering
and feeding means, characterized in that the mixing box
unit is provided with: a plurality of modified passages
each of which has an inlet at one end and an outlet at
the other end, a cross-sectional shape of which is con-
tinuously changed from the inlet toward the outlet and
which extend in an axial direction; and a merging and
dividing means provided between the inlet and the outlet
of each of the modified passages for merging and divid-
ing each material passing through each of the modified
passages, and each material is continuously cast from
the inlet portion and passed toward the outlet portion
through each of the modified passages by the gravita-
tional force to be mixed.
[0010] In the continuous mixing plant according to the
present invention, it is preferable that the plant further
comprises a metering means for metering a delivery
amount locally and for every ermined time in a midway
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for continuously delivering the predet material fed from
each of the continuous metering and feeding means,
and the continuous metering and feeding means re-
ceives a signal from this metering means to be feed-
back-controlled, thereby enhancing precision of the ma-
terial supply amount.
[0011] In such a continuous mixing plant, at least two
materials to be mixed are an aggregate and mortar, or
cement paste, and the mixing plant is applied as a plant
for continuously manufacturing concrete.
[0012] A continuous mixing plant according to the
present invention may further take the following struc-
ture. Namely, there is provided a continuous mixing
plant comprising a main belt conveyor unit for delivering
aggregate; a continuous aggregate feeding means for
keeping on feeding at least one kind of aggregate to the
main belt conveyor unit while metering the material; a
first detecting unit installed downstream of a delivery
belt of the main belt conveyor unit for metering continu-
ously at a predetermined position a local amount of the
aggregate that has been transferred on the delivery belt
of the main belt conveyor unit, thereby outputting a sig-
nal; a continuous fixed amount supply means installed
downstream of the main belt conveyor unit having the
aggregate fed for keeping on feeding a fixed amount of
mortar or cement paste continuously to the main belt
conveyor unit; and at least one mixing box unit disposed
just below a delivery end of the main belt conveyor unit,
characterized in that the continuous fixed amount sup-
ply unit receives the signal continuously outputted from
the first detecting unit and is feedback-controlled to en-
hance precision of the supply amount of the mortar or
cement paste, and that, furthermore, the mixing box unit
is provided with: a plurality of modified passages each
of which has an inlet portion at one end and an outlet
portion at the other end, a cross-sectional shape of
which is continuously changed from the inlet portion to-
ward the outlet portion, and which extend in an axial di-
rection; and a merging and dividing means provided be-
tween the inlet portion and the outlet portion of each of
the modified passages for merging and dividing con-
crete passing through each of the modified passages,
and concrete is cast from the inlet portion and passed
toward the outlet portion through each of the modified
passages by the gravitational force to be mixed.
[0013] Although the continuous mixing plant accord-
ing to the present invention comprises the above-de-
scribed necessary structural elements, it is possible to
establish the invention even when the structural ele-
ments are specifically as follows. Namely, the continu-
ous aggregate feeding means includes: a belt conveyor
unit for feeding the aggregate to the main conveyor unit;
a material delivering unit for continuously feeding the
aggregate to the belt conveyor unit; and a second de-
tecting unit installed downstream of the belt conveyor
unit so as to output a signal by continuously metering at
a predetermined position an amount of the aggregate
that is transferred on the delivery belt of the belt con-

veyor unit, the material delivering unit being feedback-
controlled upon receiving the signal continuously out-
putted from the second detecting unit, to thereby en-
hance precision of the supply amount of the aggregate
delivered and fed to the belt conveyor unit.
[0014] Also, the continuous mixing plant according to
the present invention is characterized in that the mate-
rial delivering unit includes a vibrating feeder, and a fre-
quency of the vibrating feeder is changed on the basis
of the signal continuously outputted from the second de-
tecting unit to feedback-control the cutting amount of the
aggregate to the belt conveyor unit.
[0015] Furthermore, the continuous mixing plant ac-
cording to the present invention is characterized in that
one or both of the first and second detecting units are
composed of a belt scale unit for continuously metering
a weight of the delivery belt as a whole at a predeter-
mined position.
[0016] Furthermore, the continuous mixing plant ac-
cording to the present invention is characterized in that
the mixing box unit is constituted by connecting a plu-
rality of elements substantially in a vertical direction,
each of the elements is provided with an inlet end, an
outlet end and the plurality of modified passages
stretching from the inlet end to the outlet end, the inlet
of each of the modified passages formed at the inlet end
and the outlet of each of the modified passages formed
at the outlet end have different arrangement patterns,
furthermore, each adjacent elements are connected in
intimate contact with each other at the outlet end and
the inlet end, and a joint portion between the inlet and
the outlet of each of the modified passages on the end
portion of the joint side of each of the elements consti-
tutes the merging and dividing means.
[0017] Incidentally, in the continuous mixing plant ac-
cording to the present invention, it is preferable that the
elements are provided with rectangular openings being
arranged on the right and left sides as an arrangement
pattern of the inlet of each of the modified passages and
with rectangular openings being arranged vertically as
an arrangement pattern of the outlet of each of the mod-
ified passages, and are constituted of at least two kinds
to differentiate the communication state between each
inlet and each outlet of each of the modified passages,
and the mixing box unit is constituted by connecting al-
ternately the different kinds of the elements with each
other in the vertical direction.
[0018] In the continuous mixing plant according to the
present invention, it is preferable that an openable/
closeable cut gate is provided at an outlet of the lower-
most element constituting the mixing box unit, and a dis-
charge amount of material dropping by a gravitational
force is adjusted, whereby a control of a filling rate of
the material in the modified passage of each element of
the mixing box unit is performed.
[0019] In the thus structured continuous mixing plant
according to the present invention, each material is fed
continuously from the continuous supply means while
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being metered and caused to fall into the mixing box
unit. Namely, when each material is continuously cast
into the plurality of the modified passages on the inside
from the inlet end located above the mixing box unit, the
material is caused to fall through each modified passage
by the gravitational force.
[0020] Each modified passage has a cross-sectional
shape continuously varying in its longitudinal direction.
The material falling through this modified passage is
subjected to a compressive deformation effect and is
mixed. In addition, the material passing through each
modified passage is merged by passing through the di-
viding and merging means during a fall through this
modified passage. Then, the material is divided (divi-
sion) into each modified passage and falls. Preferably,
this is repeated to perform the good mixture.
[0021] In such a mixing box unit, in general, a plurality
of elements are connected with each other so as to over-
lap in the vertical direction and thus, a dividing and
merging effect can be inevitably obtained. The element
is provided with an inlet end, an outlet end and a plurality
of modified passages from the inlet end to the outlet end.
The arrangement pattern of the inlet of each of the mod-
ified passages formed in the inlet end is different from
the arrangement pattern of the outlet of each of the mod-
ified passages formed in the outlet end.
[0022] If the elements are connected to each other in
intimate contact with each other at the outlet end and
the inlet end of the adjacent elements, the joint portion
of the inlet and the outlet of each of the modified pas-
sages of each element forms the merging and dividing
means. Incidentally, in the case where the element in
which the rectangular openings are arranged on the
right and left as the arrangement pattern of the inlet of
each of the modified passages and the rectangular
openings are arranged vertically as the arrangement
pattern of the outlet is used, if at least two kinds of ele-
ments that have different communication states be-
tween each inlet and each outlet of each of the modified
passages are prepared and the different kinds of ele-
ments are connected in the vertical direction alternately
to form the mixing box unit, the linear communication
portion from the upper inlet end to the lower outlet end
of the mixing box unit is shortened or eliminated where-
by the mixture effect of the falling material is enhanced.
[0023] For instance, this continuous mixing plant may
be used as a plant for manufacturing the concrete. In
this case, in particular, to obtain a high quality concrete,
it is preferable that the supply amount of the aggregate
to be fed from the material delivering unit constituting
the continuous aggregate feeding means is detected by
the detecting unit to perform the feedback control to en-
hance the precision of the supply amount. Alternately,
in the case where at least one kind of aggregate is fed
to the mixing box unit by the main conveyor unit, it is
preferable that the amount of the aggregate to be con-
tinuously fed by the main conveyor unit is detected in
order by the detecting unit so as to feed the mortar or

cement paste from the continuous fixed amount supply
unit to the main conveyor unit.

BREIF DESCRIPTION OF THE DRAWINGS

[0024] Fig. 1 is a schematic structural view showing
a continuous concrete manufacturing plant in accord-
ance with an embodiment of the present invention.
[0025] Fig. 2 is a partially fragmentary frontal view of
a unit for metering and feeding mortar or cement paste
to a second main belt conveyor unit in the continuous
concrete manufacturing plant shown in Fig. 1.
[0026] Fig. 3 is a perspective view showing a state in
which two different kinds of elements are connected to
each other for a mixing box unit to be used in the con-
tinuous concrete manufacturing plant shown in Fig. 1.
[0027] Fig. 4 is a process view showing, like a model
diagram, changing states of cross-sections of the object
material to be mixed in the case where the two elements
are connected to each other as shown in Fig. 3, at an
inlet end portion, an intermediate portion and an outlet
end portion of each element.
[0028] Fig. 5 is a plan view schematically showing
each modified passage in the interior of one kind of the
elements shown in Fig. 3, as viewed from the inlet end
portion.
[0029] Fig. 6 is a plan view schematically showing
each modified passage in the interior of the other kind
of the elements shown in Fig. 3, as viewed from the inlet
end portion.
[0030] Fig. 7 is a perspective view showing the ele-
ment, i.e., an element provided in its interior with four
modified passages in another mixing box unit to be us-
able in the continuous concrete manufacturing plant in
accordance with the present invention.
[0031] Fig. 8 is a process view showing, like a model
diagram, changing states of cross-sections of the object
material to be mixed in the case where the two elements
shown in Fig. 7 are connected to each other, at an inlet
end portion, an intermediate portion and an outlet end
portion of each element.
[0032] Fig. 9 is a schematic structural view of another
embodiment of a continuous mixing plant according to
the present invention as viewed from above.
[0033] Fig. 10 is a schematic structural view of still an-
other embodiment of a continuous mixing plant accord-
ing to the present invention.
[0034] Fig. 11 is a schematic structural view showing
a conventional batch processing type batcher plant.

BEST MODE FOR CARRYING OUT THE INVENTION

[0035] A continuous mixing plant according to the
present invention will now be described with reference
to the embodiment shown in the drawings. Fig. 1 is a
schematic structural view showing a continuous con-
crete manufacturing plant in accordance with the em-
bodiment of the present invention. Fig. 2 is a partially
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fragmentary frontal view of a continuous fixed amount
supply unit for feeding mortar or cement paste to a main
belt conveyor unit.
[0036] Also, Fig. 3 is a perspective view showing a
state in which two different kinds of elements are con-
nected to each other for a mixing box unit to be used in
the continuous concrete manufacturing plant shown in
Fig. 1. Fig. 4 is a process view showing, like a model
diagram, changing states of cross-sections of the object
material to be mixed in the case where the two elements
are connected to each other, at an inlet end portion, an
intermediate portion and an outlet end portion of each
element.
[0037] Furthermore, Fig. 5 is a plan view schematical-
ly showing each modified passage in the interior of one
kind of the elements in the mixing box unit, as viewed
from the inlet end portion. Fig. 6 is a plan view schemat-
ically showing each modified passage in the interior of
the other kind of the elements, as viewed from the inlet
end portion. Fig. 7 is a perspective view showing the
element, i.e., an element provided in its interior with four
modified passages in another mixing box unit to be us-
able in the continuous concrete manufacturing plant in
accordance with the present invention.
[0038] Fig. 8 is a process view showing, like a model
diagram, changing states of cross-sections of the object
material to be mixed in the case where the two elements
shown in Fig. 7 are connected to each other, at an inlet
end portion, an intermediate portion and an outlet end
portion of each element. Fig. 9 is a schematic structural
view of another embodiment of a continuous mixing
plant according to the present invention as viewed from
above. Fig. 10 is a schematic structural view of still an-
other embodiment of a continuous mixing plant accord-
ing to the present invention. Fig. 11 is a schematic struc-
tural view showing a conventional batch processing type
batcher plant.
[0039] The continuous concrete manufacturing plant
10 according to this embodiment includes a first main
belt conveyor unit 11 installed slantwise and a second
main belt conveyor unit 12 installed horizontally. These
two main belt conveyor units 11 and 12 are adapted to
continuously delivery the material in a ride-on manner.
[0040] In the first main belt conveyor unit 11, units 13,
14 and 15 as three continuous aggregate feeding
means for keeping on feeding three kinds of aggregates
continuously while metering them are installed in order
in a delivery direction of the main belt conveyor unit 11.
Since the continuous aggregate supply units 13 to 15
are substantially the same, one of them will be de-
scribed.
[0041] The continuous aggregate supply unit 13 is
provided with a belt conveyor unit 13a. A vibrating feed-
er 13b as a unit for delivering the material is installed at
an inlet end of this belt conveyor unit 13a. Further, a
hopper 13c for feeding the aggregate to the feeder 13b
is provided above the vibrating feeder 13b. A belt scale
unit 13d for metering a local weight of the delivery belt

that is continuously moving carrying the aggregate is in-
stalled downstream of the vibrating feeder 13b in the belt
conveyor unit 13a.
[0042] This belt scale unit 13d is adapted to continu-
ously detect the local weight of the delivery belt moving
and carrying the aggregate by means of a load cell (not
shown) and at the same time to output an electric signal
to a control unit (not shown). The control unit calculates
continuously a weight value from the signal detected by
the load cell and outputted, and calculates the amount
of the aggregate fed out currently for, for example, every
several minutes by multiplying the weight value by the
velocity of the delivery belt.
[0043] When the supply amount of the aggregate is
more or less than a predetermined amount, an opera-
tional frequency of the vibrating feeder 13b is varied to
change its frequency by the control unit, whereby the
delivery amount of the aggregate, i.e., the supply
amount thereof is fed back and controlled. The three
kinds of the aggregates such as two different size small
stones, sand etc., for example, are fed in order to the
first main belt conveyor unit 11 from the three continuous
aggregate supply units 13 to 15 while the predetermined
supply amount thereof per unit time is being controlled.
[0044] When the three kinds of the materials to be car-
ried and delivered in order in a stratified condition on the
delivery belt of the first main belt conveyor unit 11 are
transferred to the second main conveyor unit 12 in-
stalled horizontally and moved to the delivery outlet end
thereof, mortar or cement paste is continuously fed onto
the delivery belt by a unit 16 installed in the midway
thereof for continuously feeding a predetermined
amount of the mortar.
[0045] As shown in Fig. 2 in more detail, this continu-
ous fixed amount supply unit 16 is provided with a screw
shaft 16b arranged rotatably within the interior of a
sleeve-like casing 16a. This screw shaft 16b is rotated
by a drive motor 16d installed on a base 16c. A hopper
16e is provided above one end portion of the casing 16a.
An outlet portion on the lower side is connected to a cast
port formed in the casing 16a.
[0046] Thus, the mortar or cement paste that has
been introduced into the hopper 16e is introduced from
the cast port of the casing 16a into the interior, extruded
through the casing 16a by the rotating screw shaft 16b
and fed onto the delivery belt through a supply pipe 16f
from the other outlet. In feeding the mortar or cement
paste, in order to feed continuously more preferable
amount of the mortar or cement paste in proportion to
the total amount of the three kinds of aggregates to be
fed by the delivery belt, a belt scale unit 17 is installed
on the upstream side of the supply port of the supply
pipe 16f.
[0047] Since this belt scale unit 17 has substantially
the same as the above-described belt scale unit 13d,
the explanation of the structure will be omitted. Howev-
er, in operation, the unit is adapted to continuously de-
tect the local weight of the delivery belt in the second
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main conveyor belt unit 12 moving carrying the three
kinds of aggregates by a load cell (not shown) of the belt
scale unit 17 and to output an electric signal to a control
unit 18.
[0048] The control unit 18 continuously calculates, for
example, the total supply amount of the three kinds of
aggregates per unit time from the signals detected and
outputted by the load cell, and calculates a more correct
supply amount of the mortar per unit time from this cal-
culation result. Then, in response to the total supply
amount of the aggregates per unit time, the control unit
18 changes the rpm speed of the drive motor 16d to
change the rotational speed of the screw shaft 16b to
thereby control the supply of the mortar or cement paste.
[0049] Thus, even if the total supply amount of the
three kinds of aggregates per unit time, carried and
transferred on the delivery belt in the second main belt
conveyor unit 12 is varied (that is, even in the case
where the amount of the aggregates on the delivery belt
is increased or decreased), it is possible to feed the suit-
able amount of mortar or cement paste for the total sup-
ply amount of the aggregates on the delivery belt pass-
ing below the outlet portion of the supply pipe 16f. As a
result, the quality of the produced concrete is more im-
proved.
[0050] One mixing box unit 20 is installed just below
the delivery end of the second main belt conveyor unit
12. Six, in total, two kinds of elements 21A and 21B are
basically connected to each other in the vertical direc-
tion in this mixing box unit 20. For the sake of explana-
tion, there is shown a state in which these two kinds of
elements 21A and 21B are connected to each other.
[0051] A specific structure of each element 21A, 21B
will now be described. First of all, one of the elements
21A is provided at both ends with square end portions,
and flanges F for connecting the elements to each other
are formed at both the end portions.
[0052] A plurality of bolt holes f1 are formed in these
flanges F, F. The adjacent elements are fixed at ends by
bolts to each other and connected to each other by uti-
lizing the bolt holes f1. The element 21A is provided with
two modified passages 22, 23 arranged in parallel in the
same direction. A partitioning wall 24 is formed in the
central portion so as to form the longitudinal openings
on the right and left sides at one end portion of this el-
ement 21A.
[0053] These right and left longitudinal openings are
inlet portions 22a, 23a of the two modified passages 22,
23, respectively. A partitioning wall 25 is provided in the
center of the other end portion of the element 21A so as
to form the horizontally extending openings on the upper
and lower sides. The horizontally extending upper and
lower openings are respective outlet portions 22b and
23b of the two modified passages 22, 23. Namely, the
partitioning wall 24 at the inlet end portion of the element
21A and the partitioning wall 25 at the outlet end portion
of the element 21A are disposed at 90 degrees to each
other.

[0054] Accordingly, in the arrangement pattern of the
two inlets 22a, 23a of the modified passages 22 and 23,
the rectangular openings are formed in parallel on the
right and left sides, whereas in the arrangement pattern
of the two outlets 22b, 23b, the rectangular openings
are formed in parallel on the upper and lower sides. The
specific shape of the modified passages 22, 23 will be
described. The respective modified passages 22, 23 are
arranged with the respective cross-sectional shapes
thereof being continuously varied toward the outlets
22b, 23b from the inlets 22a, 23a.
[0055] In the state of the variation, either of the mod-
ified passages 22, 23 has kept constant its cross-sec-
tional area at any position but has changed only the
shape in cross-section from the inlets 22a, 23a to the
outlets 22b, 23b. Namely, the inlets 22a, 23a have a lon-
gitudinal rectangular shape in an X-direction, the cross
sectional shape is formed into a square in an interme-
diate portion between the inlets 22a, 23a and the outlets
22b, 23b, and the outlets 22b, 23b have a longitudinal
rectangular shape in a Y-direction perpendicular to the
X-direction (see Fig. 3). Then, the length of the modified
passages 22, 23 is kept constant.
[0056] Accordingly, the object material to pass
through the respective modified passages 22, 23 is
changed in cross-sectional shape gradually from the
longitudinal rectangular shape in the X-direction gradu-
ally to the square shape, and further to the longitudinal
rectangular shape in the Y-direction, gradually. In this
element 21A, as viewed in Fig. 3, the inlet 22a located
on the left side and the outlet 22b located in the upper
side are in communication with each other through the
modified passage 22, whereas the inlet 23a located on
the right side and the outlet 23b located on the lower
side are in communication with each other through the
modified passage 23.
[0057] Next, the other kind of element 21B has the
same arrangement as that of the above-described ele-
ment 21A. However, in this element 21B, as viewed in
Fig. 3, an inlet 26a located on the left side and an outlet
26b located in the lower side are in communication with
each other through a modified passage 26, whereas an
inlet 27a located on the right side and an outlet 27b lo-
cated on the upper side are in communication with each
other through a modified passage 27. Namely, this ele-
ment 21B has a different communication state from that
of the element 21A with each inlet and each outlet of
each modified passage.
[0058] Fig. 3 shows the condition where such two
kinds of elements 21A and 21B are connected to each
other. Namely, in the above-described two kinds of ele-
ments 21A and 21B, the inlet end portion' of the one
element 21B is connected to the outlet end portion of
the other element 21A with the flanges F in intimate con-
tact with each other with bolts.
[0059] Accordingly, in the joint portion between the
two kinds of elements 21A and 21B, the outlet 22b of
the modified passage 22 in the one element 21A is in
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communication with the-half of the inlet 26a of the mod-
ified passage 26 and the half of the inlet 27a of the other
modified passage 27 in the other element 21B, whereas
the outlet 23b of the modified passage 23 in the one el-
ement 21A is in communication with the rest half of the
inlet 26a of the modified passage 26 and the rest half of
the inlet 27a of the other modified passage 27 in the
other element 21B.
[0060] For this reason, each half of the object material
to be mixed that has passed through each modified pas-
sage 22, 23 in the one element 21A is introduced into
each modified passage 26, 27 of the other element 21B
to be merged substantially. However, with respect to the
object material that has passed through one modified
passage, it is divided to each half at the joint portion of
the two elements.
[0061] Accordingly, each outlet and each inlet of each
modified passage formed in the outlet end portion and
the inlet end portion that are the joint portion between
the two elements 21A, 21B constitute the merging and
dividing means of the object material. As shown in Fig.
1, if such elements 21A and 21B are connected to each
other in series, the merging and dividing means for the
object material is formed in each joint portion.
[0062] The aggregate and mortar transferred by the
second belt conveyor unit 12 are dropped continuously
into a hopper 19 from its delivery end. The aggregate
and mortar are roughly mixed when they are dropped
from the second belt conveyor unit 12 into the hopper
19. Under this condition, the aggregate and mortar are
introduced from the two inlet portions 22a, 23a in the
first element 21A of the mixing box unit 20 into each
modified passage 22, 23 to drop into the mixing box unit
20 by the gravitational force.
[0063] The mixing process of the object material (ag-
gregate and mortar) flowing downwardly through the
mixing box unit 20 will now be described with reference
to Fig. 4 showing the process views. Incidentally, these
process views show in a model graphic manner the
changing state of the object material, i.e., the aggregate
and mortar in the regions of the inlet end portion, the
intermediate portion and the outlet end portion of each
element 21A, 21B in the case where the two elements
21A, 21B are connected to each other (in two stages).
[0064] As is apparent from Fig. 4, the object material
fed into the hopper 19 is introduced into the two modified
passages 22, 23 at the inlet end portion of the first stage
element 21A, and as a result, the flow thereof is divided
into the two A, B. The cross-sectional shape of each flu-
idized object material thus divided is in the form of a lon-
gitudinal rectangular shape in the X-direction.
[0065] Subsequently, in the first stage intermediate
portion, the cross-sectional shapes of the fluidized ob-
ject materials A, B are both changed into a square
shape. Furthermore, the shapes are both changed into
a rectangular shape long in the Y-direction at 90 degrees
to the longitudinal direction X on the inlet side in the first
stage outlet end portion. Accordingly, the cross-section-

al shape of each fluidized object material A, B is
changed from the rectangular shape long in the X-direc-
tion, to a square shape and to the rectangular shape
long in the Y-direction.
[0066] In this varying process, the material is subject-
ed to the continuous compression effect by the inner
wall of each modified passage 22, 23. As a result, a con-
tinuous convection phenomenon occurs in particular in
a radial direction of the cross-section in the fluidized ob-
ject material to thereby perform the primary kneading
effect.
[0067] Subsequently, since a partitioning wall 28 at
the inlet end portion of the second stage element 21B
intersects perpendicular with the partitioning wall 15 at
the outlet end portion of the first stage element, as
shown in Fig. 4, the object materials A and B fed out of
the outlet end portion of the first stage element 21A are
divided into the right and left, respectively, and divided
into A/B and A/B.
[0068] Then, the object materials A/B are caused to
flow the respective modified passages 26 and 27, re-
spectively. Namely, at the inlet end portion of the second
stage element 21B, parts of the object materials A, B
are merged into the respective modified passages 26,
27 and the cross-sectional shape of the fluidized object
material within each passage is formed into a rectangu-
lar shape long in the X-direction.
[0069] Subsequently, in the second stage intermedi-
ate portion, the cross-sectional shapes of the fluidized
object materials A/B are changed into a square shape
as a whole and the shape is changed into the longitudi-
nal rectangular shape in the Y-direction at the outlet end
portion. Also, in the second stage, the object material A/
B is changed from the longitudinal rectangular shape in
the X-direction through the square shape into the longi-
tudinal rectangular shape in the Y-direction.
[0070] Then, in the varying process, the material is
subjected to the continuous compression effect by the
inner surface of each modified passage 26, 27. As a re-
sult, a continuous convection phenomenon occurs in
particular in a radial direction of the cross-section in the
fluidized object material to thereby perform the second-
ary kneading effect.
[0071] With respect to the third stage, although not
particularly shown, at the third stage inlet end portion,
the final object material at the second stage outlet end
portion shown in Fig. 4 is divided on the right and left
sides and merged into A/B/A/B as shown by the phan-
tom line X1. The object material at the stages afterward
is kneaded in the same way as the first stage and the
second stage.
[0072] By the way, in this embodiment, as described
above, the two different kinds of elements 21A and 21B
are connected alternately to each other. The reason
therefor will now be described. As each modified pas-
sage of the element 21A shown in Fig. 3 is viewed from
one end portion, the portions except the hatched por-
tions shown in Fig. 5 are observed as a straight through-
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hole.
[0073] Since the inlet 22a on the left side in the inlet
end portion is in communication with the upper outlet
22b in the outlet end portion and the inlet 23a on the
right side in the inlet end portion is in communication
with the lower outlet 23b in the outlet end portion as de-
scribed above, it goes without saying that the regions
where these portions are partially overlapped with each
other may be seen directly from the inlet to the outlet.
[0074] If so, with respect to the passage portion that
is present in the regions where the inlets 22a, 23a and
the outlets 22b, 23b are partially overlapped with each
other when viewed in the longitudinal direction of the el-
ement 21A, the fluidized object material is caused to
pass with almost no deformation. Then, even the plural-
ity of elements 21A having the same shape are connec-
tedif to each other, the condition as the modified pas-
sage is viewed from the end portion is not different from
the condition shown in Fig. 5 at all. Accordingly, it is pos-
sible to predict the case where the kneading effect is not
so attained even if the plurality of elements having the
same shape are connected to each other.
[0075] On the other hand, with respect to the element
21B, for the same reason as the explanation of the
above-described element 21A, the regions where the in-
lets 26a, 27a and the outlets 26b, 27b are overlapped
with each other are the portions except for the hatched
portions shown in Fig. 6. This is apparent unlike the el-
ement 21A, since the inlet 26a on the left side in the inlet
end portion is in communication with the lower outlet 26b
in the outlet end portion and the inlet 27a on the right
side in the inlet end portion is in communication with the
upper outlet 27b in the outlet end portion.
[0076] Therefore, assuming that these two kinds of el-
ements 21A, 21B are connected as shown in Fig. 3, it
is possible to obtain the condition as if Figs. 5 and 6
were overlapped when the modified passages are
viewed from the inlet end portion. As a result, it is im-
possible to directly see the outlet portion from the inlet
portion. This means that the object material that has
been fed from the inlet portion would not flow to the out-
let portion in a so-called straight manner. As a result, it
is possible to further enhance the mixing effect.
[0077] Incidentally, the elements used in the above-
described embodiment are provided with the two mod-
ified passages 22, 23 or 26, 27. However, it is possible
to constitute the mixing box unit by connecting the ele-
ments 30 having four modified passages 31, 32, 33 and
34 as shown in Fig. 7.
[0078] The idea of this element 30 is the same as that
of the elements 21A, 21B described above. The element
is also provided with square openings at the end por-
tions and flanges F for connection around the openings.
Furthermore, the inlet end portion is partitioned by
means of three partitioning walls 35, 36, 37 so as to form
four longitudinal openings in the X-direction to form in-
lets 31a, 32a, 33a, 34a of the four modified passages
31 to 34.

[0079] On the other hand, the outlet end portion of the
element 30 is partitioned so as to have longitudinal
openings in the Y-direction different by 90 degrees from
each inlet of the inlet end portion by three partitioning
walls 38, 39, 40 to form outlets 31b, 32b, 33b, 34b of
each modified passage.
[0080] Then, as viewed in Fig. 7, the inlet 31a of the
modified passage 31 is in communication with the sec-
ond outlet 31b from above, the inlet 32a of the modified
passage 32 is in communication with the uppermost out-
let 32b, the inlet 33a of the modified passage 33 is in
communication with the lowermost outlet 33b, and the
inlet 34a of the modified passage 34 is in communication
with the third outlet 34b from above.
[0081] The change in the cross-sectional shape in the
longitudinal direction of each modified passage 31, 32,
33, 34 is basically the same as that of the elements 21A,
21B in the foregoing embodiment. However, the differ-
ent point is that there are four modified passages in the
contour of the element 30 as a whole.
[0082] Fig. 8 is a view showing a mixing method using
the mixing box unit constituted by connecting the two
elements 30 to each other (by connecting the elements
30 having the same shape in this example) . When the
object material that has been introduced into the inlets
31a to 34a longitudinal in the X-direction at the inlet end
portions of the first stage element 30 is discharged from
the outlets 31b to 34b, the object material is divided into
B, A, D, C, and each row is merged in the condition of
the sixteen layers longitudinal in the X-direction at the
outlet end portions of the second stage element 30.
Here, phantom lines X3 designate the next third division
lines.
[0083] Thus, the suitably measured amount of aggre-
gate and mortar or cement paste are continuously fed
to the mixing box unit 20 to be mixed suitably, as a result
of which very high quality concrete may be continuously
produced. In the continuous concrete manufacturing
plant 10 in accordance with the above-described em-
bodiment, the belt scale units are installed in the contin-
uous frame material supply units 13 to 15 for producing
a relatively high quality concrete as described above,
supervising continuously the supply amount of the
frame material and performing the feedback control. Al-
so, in the same manner, the supply of the mortar is very
accurately adjusted so as to be in proportion to the total
amount of the frame material that has been delivered.
However, such belt scale units may be suitably installed
in response to the quality of the demanded concrete
quality.
[0084] Incidentally, in the case where the material
such as aggregate or mortar is caused to pass through
the mixing box unit 20, the material is not always passed
while filling the modified passage of each element. If the
object material is not passed through the modified pas-
sage of each element while filling the modified passage,
there is a fear that the material is not subjected to the
shear or compression during the passage of the mixing
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box unit due to the difference of kinds of materials. As
a result, there is a possibility that the difference occurs
in kneaded condition.
[0085] For this reason, it is preferable that an opena-
ble/closeable cut gate (not shown) is provided at the
lowermost element outlet constituting the mixing box
unit 20, and the discharge amount of the material drop-
ping by the gravitational force is adjusted so as to more
effectively perform the kneading and mixing under the
control of the filling rate of the material in the modified
passage in each element of the mixing box unit.
[0086] Also, an amount (volume) of the aggregate per
unit time that has been continuously fed by, for example,
the delivery belt or the various well known means other
than the belt scale unit as a means for adjusting a supply
of the aggregate and mortar or cement paste may be
detected in order by the plurality of photoelectric tube or
it is possible to control the supply amount of the material
by using a well known feed conveyor unit with high pre-
cision.
[0087] Furthermore, in the above-described continu-
ous mixing plant in accordance with the embodiment,
one kind or more kinds of materials are loaded and
transferred so as to overlap in order on the delivery belt
of the main conveyor unit. Furthermore, the final mate-
rial is loaded on the delivery belt after determining the
total amount of materials and these materials are cast
into the mixing box unit. However, the present invention
is not limited thereto.
[0088] Namely, for instance, as shown in Fig. 9, con-
tinuous aggregate supply units 13, 14, 15 and the con-
tinuous fixed amount supply unit 16 for feeding mortar
or cement paste are provided independently around the
hopper 19 installed in the upper portion of the mixing
box unit 20 and each material may be cast continuously
into the hopper 19 from each unit while metering the ma-
terial. Then, a scale is installed in the delivery path from
each continuous aggregate supply unit 13, 14, 15 and
the continuous fixed amount supply unit 16 to the hopper
19, and the respective continuous aggregate supply
units 13, 14, 15 and the continuous fixed amount supply
unit 16 are subjected to the feedback control to thereby
enhance the material supply precision as described
above, if necessary.
[0089] Also, in the above-described embodiment of
the present invention, the example in which the aggre-
gate and the mortar are mixed to manufacture the con-
crete has been explained. However, the present inven-
tion is not limited to such materials. It is possible to cast
the aggregate and the cement paste into the mixing box
unit while continuously feeding and metering the mate-
rials, respectively.
[0090] Also, in the above-described embodiment, the
object material has been described by using the term of
"aggregate". However, the "aggregate" used here is not
limited to the kinds independent of each other such as
sand or small stone. Namely, the material obtained by
mixing the sand and small stone in advance or the ma-

terial obtained by further mixing the cement powder to
the sand or small stone or the mixture thereof in advance
is called a premix. The "aggregate" also includes con-
cept of such premix. Accordingly, it is possible to cast
such premix into the mixing box unit while continuously
metering and feeding the material.
[0091] In particular, in the case where the premix ob-
tained by mixing the cement powder to the mixture of
the sand and small stone in advance is cast into the mix-
ing box unit while continuously metering and feeding, as
shown in Fig. 10, two mixing box units 20 may be pro-
vided stepwise. Namely, the sand that is fine aggregate,
the small stone that is the coarse aggregate and the ce-
ment powder are continuously fed by the metering and
supply units 113, 114, 115 and mixed in the first stage
mixing box unit 20 to manufacture the premix.
[0092] Subsequently, water is continuously fed to this
premix by a water supply unit 116 and mixed in the sec-
ond stage mixing box unit 20. Also through such a proc-
ess, it is possible to manufacture the concrete continu-
ously. As is understood also from this, according to the
present invention, it is possible to install the plurality of
mixing box units in the stepwise manner as required and
to mix materials while feeding each material in order.
[0093] Incidentally, the management of the surface
water of the coarse aggregate material or fine aggregate
is needed in the case where the high quality concrete is
to be manufactured, including the case where the water
is to be added to the above-described premix. It is there-
fore preferable to add a water supply control unit or a
moisture detecting means to the above-described con-
tinuous mixing plant according to the present invention,
if necessary.
[0094] Incidentally, in the foregoing embodiment of
the present invention, the plant is used for continuously
producing the concrete. It goes without saying that the
present invention may be applied to various cases
where each material to be mixed is fed while being
measured and is mixed and agitated continuously to ob-
tain the product. It is possible to exemplify as such use
the manufacture of mixed feed for domestic animals or
gardening ground (mixed ground of ground and hen
droppings).
[0095] As described above, in the continuous mixing
plant according to the present invention, it is possible to
perform the manufacture of the mixed material in a rel-
atively simple apparatus and continuously and relatively
high speed to thereby considerably enhance the manu-
facturing efficiency of the mixed material, as a result of
which it is possible to produce such a mixed material in
a mass-production manner.
[0096] Also, in the continuous mixing plant according
to the present invention, it is possible to perform this to
the continuous manufacture of the concrete. In this
case, the metering of each material that has been con-
ventionally difficult to perform in the continuous manu-
facture of the concrete may be continuously performed
with high precision and the material is fed to the mixer
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having a special structure. Thus, there is an excellent
advantage that the high quality concrete may be manu-
factured continuously at a high speed.

INDUSTRIAL APPLICABILITY

[0097] The present invention is applicable to an ap-
paratus for continuously mixing and agitating several
kinds of materials, for example, for mixing cement and
coarse aggregate in a concrete manufacturing plant or
the like, mixing feed for domestic animals or mixing
ground and hen droppings for producing gardening
ground.

Claims

1. A continuous mixing plant comprising continuous
metering and feeding means for keeping on feeding
at least two kinds of materials to be mixed with each
other while continuously metering the materials, the
number of the continuous metering and feeding
means being the number corresponding to said ma-
terials, and at least one mixing box unit for mixing
the materials fed continuously from said continuous
metering and feeding means,

characterized in that said mixing box unit is
provided with:
a plurality of modified passages each of which has
an inlet portion at one end and an outlet portion at
the other end, a cross-sectional shape of which is
continuously changed from said inlet portion toward
said outlet portion and which extend in an axial di-
rection; and a merging and dividing means provided
between said inlet portion and said outlet portion of
each of said modified passages for merging and di-
viding each material passing through each of said
modified passages, and each material is continu-
ously cast from said inlet portion and passed toward
said outlet portion through each of said modified
passages by the gravitational force to be mixed.

2. The continuous mixing plant according to claim 1,
characterized in that said plant further comprises a
metering means for metering a delivery amount lo-
cally and for every predetermined time in a midway
for continuously delivering the material fed from
each of said continuous metering and feeding
means, and said continuous metering and feeding
means receives a signal from this metering means
to be feedback-controlled, thereby enhancing pre-
cision of the material supply amount.

3. The continuous mixing plant according to claim 2,
characterized in that said at least two materials to
be mixed are an aggregate and mortar, or cement
paste, and said mixing plant is applied as a plant for
continuously manufacturing concrete.

4. A continuous mixing plant comprising: a main belt
conveyor unit for delivering aggregate; a continu-
ous aggregate feeding means for keeping on feed-
ing at least one kind of aggregate to said main belt
conveyor unit while metering the material; a first de-
tecting unit installed downstream of a delivery belt
of said main belt conveyor unit for metering contin-
uously at a predetermined position a local amount
of said aggregate that has been transferred on said
delivery belt of said main belt conveyor unit, thereby
outputting a signal; a continuous fixed amount sup-
ply means installed downstream of said main belt
conveyor unit having said aggregate fed for keeping
on feeding a fixed amount of mortar or cement paste
continuously to said main belt conveyor unit; and at
least one mixing box unit disposed just below a de-
livery end of said main belt conveyor unit, charac-
terized in that

said continuous fixed amount supply unit re-
ceives said signal continuously outputted from said
first detecting unit and is feedback-controlled to en-
hance precision of the supply amount of the mortar
or cement paste, and that, furthermore, said mixing
box unit is provided with: a plurality of modified pas-
sages each of which has an inlet portion at one end
and an outlet portion at the other end, a cross-sec-
tional shape of which is continuously changed from
said inlet portion toward said outlet portion, and
which extend in an axial direction; and a merging
and dividing means provided between said inlet
portion and said outlet portion of each of said mod-
ified passages for merging and dividing concrete
passing through each of said modified passages,
and concrete is cast from said inlet portion and
passed toward said outlet portion through each of
said modified passages by the gravitational force to
be mixed.

5. The continuous mixing plant according to claim 4,
characterized in that said continuous aggregate
feeding means includes: a belt conveyor unit for
feeding the aggregate to said main conveyor unit;
a material cutting unit for continuously feeding said
aggregate to said belt conveyor unit; and a second
detecting unit installed downstream of said belt con-
veyor unit so as to output a signal by continuously
metering at a predetermined position an amount of
said aggregate that is transferred on the delivery
belt of said belt conveyor unit, said material deliv-
ering unit being feedback-controlled upon receiving
said signal continuously outputted from said second
detecting unit, to thereby enhance precision of the
supply amount of the aggregate delivered and fed
to said belt conveyor unit.

6. The continuous mixing plant according to claim 5,
characterized in that said material delivering unit in-
cludes a vibrating feeder, and a frequency of said
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vibrating feeder is changed on the basis of the sig-
nal continuously outputted from said second detect-
ing unit to feedback-control the delivering amount
of said aggregate to said belt conveyor unit.

7. The continuous mixing plant according to claim 6,
characterized in that one or both of said first and
second detecting units are composed of a belt scale
unit for continuously metering a weight of the deliv-
ery belt and the aggregates thereon at a predeter-
mined position.

8. The continuous mixing plant according to claim 7,
characterized in that said mixing box unit is consti-
tuted by connecting a plurality of elements substan-
tially in a vertical direction, each of said elements is
provided with an inlet end, an outlet end and the
plurality of modified passages stretching from said
inlet end to said outlet end, the inlet of each of said
modified passages formed at the inlet end and the
outlet of each of said modified passages formed at
said outlet end have different arrangement patterns,
furthermore, each adjacent elements are connect-
ed in intimate contact with each other at said outlet
end and said inlet end, and a joint portion between
the inlet and the outlet of each of said modified pas-
sages on the end portion of the joint side of each of
said elements constitutes said merging and dividing
means.

9. The continuous mixing plant according to claim 8,
characterized in that said elements are provided
with rectangular openings being arranged on the
right and left sides as an arrangement pattern of
said inlet of each of said modified passages and
with rectangular openings being arranged vertically
as an arrangement pattern of said outlet of each of
said modified passages, and are constituted of at
least two kinds to differentiate the communication
state between each inlet and each outlet of each of
the modified passages, and said mixing box unit is
constituted by connecting alternately the different
kinds of said elements with each other in the vertical
direction.

10. The continuous mixing plant according to claim 9,
characterized in that an openable/closeable cut
gate is provided at an outlet of the lowermost ele-
ment constituting said mixing box unit, and a dis-
charge amount of material dropping by a gravita-
tional force is adjusted, whereby a control of a filling
rate of the material in the modified passage of each
element of said mixing box unit is performed.
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