
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

43
1 

11
0

A
1

��&��
���������
(11) EP 2 431 110 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
21.03.2012 Bulletin 2012/12

(21) Application number: 10774802.2

(22) Date of filing: 14.04.2010

(51) Int Cl.:
B22C 5/04 (2006.01) B22C 5/16 (2006.01)

B22C 5/18 (2006.01)

(86) International application number: 
PCT/JP2010/056668

(87) International publication number: 
WO 2010/131544 (18.11.2010 Gazette 2010/46)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR

(30) Priority: 15.05.2009 JP 2009118258

(71) Applicant: Sintokogio, Ltd.
Nagoya-shi, Aichi 450-0002 (JP)

(72) Inventors:  
• CHIKYU, Keiji

Toyokawa-shi
Aichi 442-0061 (JP)

• SUZUKI, Yoshinobu
Toyokawa-shi
Aichi 442-0061 (JP)

• ONO, Yasushi
Toyokawa-shi
Aichi 442-0061 (JP)

• ISHIGURO, Kenji
Toyokawa-shi
Aichi 442-0061 (JP)

(74) Representative: Thum, Bernhard
Wuesthoff & Wuesthoff 
Patent- und Rechtsanwälte 
Schweigerstrasse 2
81541 München (DE)

(54) LUMP CRUSHING DEVICE AND CONDITIONED SAND SUPPLYING SYSTEM

(57) The object of the invention is to provide a ma-
chine for disintegrating balls in molding sand that is not
high, to avoid a high space being required for installing
it. The machine maintains the performance of an aera-
tion-type molding machine. The object is also to provide
a system for supplying molding sand that saves the space
for installing it and facilitates the maintenance of it. The
machine for disintegrating balls in molding sand compris-
es a first bar for disintegrating the balls that is supported
at both ends. The bar has a plurality of blades that radiate
from a rotating shaft. The machine also comprises a sec-
ond bar for disintegrating the balls that is supported on
the common plane horizontal with, parallel to, and at a
certain distance from, the first bar. The second bar rotates
in a reverse direction from that of the first bar. When
molding sand is loaded from above to a space between
the first and second bar the balls are disintegrated while
the molding sand is downwardly combed. The system
for supplying molding sand is characterized in that the
bars are supported by the frame of the carriage and in
that the motors for rotating the bars are mounted on the
carriage.
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Description

Technical Field

[0001] The present invention relates to a machine for
disintegrating balls in molding sand. Specifically, it re-
lates to a machine in a foundry for transporting, by a
transporting device such as a conveyer belt, molding
sand that has been prepared by a sand muller or a sand
mixer, and for disintegrating balls in the molding sand
when loading the sand into an inlet that is disposed on a
green-sand molding machine. It also relates to a system
for supplying molding sand by using that machine.

Background Art

[0002] Conventionally, molding sand that has been
prepared from green sand and that is to be used for mold-
ing is subject to pressure when mulling it. Thus sand par-
ticles adhere to each other to form balls. The balls are
mixed in the molding sand. A machine for disintegrating
these balls in mulled sand to make the sand better for
molding has been known (for example, see Japanese
Patent Laid-open Publication No. H09-052142).

Disclosure of Invention

[0003] The machine disclosed in that publication com-
prises many inner pins and many outer pins. They all
stand vertically. The inner and outer pins are concentri-
cally disposed. The inner pins are rotated to disintegrate
the balls in the green sand between them and the outer
pins, which are fixed. This machine is useful for preparing
molding sand.
However, this machine is high. Thus a high space is re-
quired to install it. To install the machine, the conveyer
belt that has been installed over the green-sand molding
machine must be raised by about 1 meter. For this rea-
son, renovating the building may be needed. Thus in
some cases installing the machine is abandoned. If no
renovation of the building is needed, the available space
becomes narrower, to thereby make it difficult to maintain
the machine.
If a molding machine utilizes air, such as an aeration-
type molding machine, molding sand is uniformly filled in
a mold cavity, especially in a small space such as a pock-
et, by means of airflow. To improve or maintain such a
performance, it is preferable to supply molding sand that
does not include balls. Thus the need for a machine for
disintegrating balls in molding sand has increased.
[0004] In view of the aforementioned circumstances,
the object of the present invention is to supply a machine
for disintegrating balls in molding sand that is not high
and does not require a high space for installing it. This
machine is utilized to maintain the performance of a mold-
ing machine that utilizes air, such as an aeration-type
molding machine. Another object of the present invention
is to provide a system for supplying molding sand that

does not reach high level, that enables space to be saved,
and that facilitates maintenance of the machine.
[0005] The machine for disintegrating balls in molding
sand of the present invention comprises a first bar for
disintegrating balls in molding sand that is supported at
both ends and has a plurality of blades that are arranged
to radiate from the rotating shaft of the bar. It also com-
prises a second bar for disintegrating balls in molding
sand that is supported on a common plane horizontal
with, parallel to, and at a certain distance from, the first
bar. The second bar rotates in a reverse direction from
the direction of the first bar. When molding sand is fed
from the upper position to a space between the first and
second disintegrating bars, balls are disintegrated while
the molding sand is downwardly combed.
[0006] The system for supplying molding sand of the
present invention utilizes the machine that is described
above. It is characterized in that the disintegrating bars
are supported on a frame of a carriage. And an electric
motor for rotating the disintegrating bars is mounted on
the carriage.
[0007] By the present invention, the machine for dis-
integrating balls in molding sand is not high, and so does
not require a great height for installing it. Thus the cost
for the facilities can be saved. The present invention has
an advantage such that the performance of an aeration-
type molding machine can be maintained. Further, the
present invention has advantages such that a space for
a system for supplying molding sand can be saved and
maintenance can be facilitated.
[0008] The basic Japanese patent application, No.
2009-118258, filed May 15, 2009, is hereby incorporated
by reference in the present application in its entirety.
The present invention will become more fully understood
from the detailed description given below. However, the
detailed description and the specific embodiment are il-
lustrations of desired embodiments of the present inven-
tion, and are described only for an explanation. Various
possible changes and modifications will be apparent to
those of ordinary skill in the art on the basis of the detailed
description.
The applicant has no intention to dedicate to the public
any disclosed embodiment. Among the disclosed chang-
es and modifications, those which may not literally fall
within the scope of the present claims constitute, there-
fore, a part of the present invention in the sense of the
doctrine of equivalents.
The use of the articles "a," "an," and "the" and similar
referents in the specification and claims are to be con-
strued to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by the
context. The use of any and all examples, or exemplary
language (e.g., "such as") provided herein, is intended
merely to better illuminate the invention, and so does not
limit the scope of the invention, unless otherwise claimed.
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Brief Description of Drawings

[0009]

Fig. 1 is the partial cross-sectional front view of the
machine for disintegrating balls in molding sand of
the present invention that illustrates the arrangement
of the machine.

Fig. 2 is the partial cross-sectional side view of the
machine for disintegrating balls in molding sand of
the present invention that illustrates the arrangement
of the machine.

Fig. 3 is the front view of the machine for disintegrat-
ing balls in molding sand of the present invention
that illustrates the status under maintenance.

Fig. 4 is the plan view of the machine for disintegrat-
ing balls in molding sand of the present invention.

Fig. 5 is the front view of the main part of the machine
for disintegrating balls in molding sand of the present
invention.

Fig. 6 is the cross-sectional view taken in the direc-
tion of arrows A and A in Fig. 5.

Fig. 7(a) is the cross-sectional view taken in the di-
rection of arrows B and B in Fig. 5, and (b) is the left
side view of (a).

Fig. 8 is the cross-sectional view taken in the direc-
tion of arrows C and C in Fig. 5.

Best Mode for Carrying Out the Invention

[0010] Below the machine for disintegrating balls in
molding sand as an embodiment of the present invention
is described with reference to the drawings. Figs. 1 and
2 are schematic diagrams for showing the arrangement
of the machine for disintegrating balls in molding sand of
the present invention. They illustrate the status under
normal operation. Fig. 3 illustrates a status under main-
tenance. Fig. 4 is a schematic plan view of the main body
of the machine. In Fig. 1 a column F and a beam H are
shown.
[0011] As shown in Figs. 1 to 4, the machine 1 for dis-
integrating balls in molding sand comprises a first bar B1
for disintegrating balls in molding sand and a second bar
B2 for disintegrating balls in molding sand. The second
bar B2 is supported on the common plane horizontal with
the first bar B1. They are parallel to each other and placed
a certain distance apart. The second bar B2 has a rotating
shaft 3-2 that rotates in a reverse direction from that of
the first bar B1.
[0012] Both ends of both bars B1, B2 are supported
by, for example, a frame 8 of a carriage. Both bars B1,

B2 have a plurality of blades 2-1, 2-2 (collectively called
"2") that are disposed at uniform intervals in the circum-
ferential and axial directions on respective rotating shafts
3-1, 3-2 (collectively called "3"). The blades 2-1, 2-2 are
not necessarily disposed at uniform intervals in the cir-
cumferential and axial directions on the rotating shafts
3-1, 3-2. They may be disposed at arbitrary intervals. A
chute Sh has an upper opening below one end of a con-
veyer belt for transporting molding sand. The upper end
has a frame structure that is connected to the frame 8 of
the carriage. The chute Sh is shaped to narrower down-
wardly. The bottom of it is connectable to a tank for sand
that is an upper part of a molding machine. That is, the
chute Sh appears to be composed of a rectangle, a trap-
ezoid, and a rectangle (see Fig. 8). The chute may have
any shape, unless molding sand spills outside it.
[0013] The blades 2 can be formed by a clipped plate,
a round bar, or a stud bolt. They radiate from the rotating
shaft 3.
[0014] As shown in Fig. 4, the machine 1 for disinte-
grating balls in molding sand is configured so that the
blades 2-2 of the second bar B2 go downwardly through
the gaps 4 between the blades 2-1, 2-1 of the first bar
B1 to disintegrate the balls by downwardly combing the
molding sand.
In this embodiment, the gap between the blades is 13
mm in the longitudinal direction of the bars B1, B2. The
minimum distance between the shaft 3 and the blades 2
is 73 mm. By adjusting the lengths of the blades 2 of the
shafts 3 or the distance between the shafts 3, balls that
have a diameter of 6 mm or over are disintegrated. The
blades 2 are fixed one after another by changing the an-
gle by 120 degrees.
[0015] By constructing the machine as discussed
above, the balls are efficiently disintegrated by combing,
shearing, or cutting.
[0016] As shown in Fig. 5, the first bar B1 and the sec-
ond bar B2 are provided with respective motors 5 to rotate
the shafts 3-1 and 3-2, respectively. The shafts 3 and the
motors 5 are linked by V-belts 14, 14.
[0017] The two motors 5, 5 are used so as to inde-
pendently rotate the two shafts.
[0018] Further, to rotate the first bar B1 and the second
bar B2 at the same speed or different speeds, dedicated
inverters (not shown) are provided.
[0019]  The rotating speed of the first bar B1 and the
second bar B2 can be adjusted so that their rim speeds
are equal to, or faster than, the speed of free fall of the
molding sand S.
[0020] By adjusting the rim speeds of the first bar B1
and the second bar B2, it is found that the balls are effi-
ciently disintegrated and crumbled.
[0021] In Figs. 1 and 2, the direction in which the mold-
ing sand S goes is shown by the arrow 6. The shape of
the carriage 11 is defined by the frame 8. The carriage
11 is equipped with four rollers that are disposed on the
frame 8. The rollers are configured to move on the rails
that are installed on a part of the beam in the building.
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However, any construction that enables the machine 1
to move can be used. Rails are not necessarily needed.
Any structure that can substitute for them can be used.
The rollers are equipped with stoppers to be fixed during
a time other than maintenance.
[0022] Fig. 2 illustrates the side cross-sectional view
of the arrangement of the machine 1 for disintegrating
balls in molding sand of the present invention. With ref-
erence to Figs. 4, 6, and 7, a means 7 is provided for
detecting slippage of the shafts 3 of the first bar B1 and
the second bar B2. The means 7 for detecting the slip-
page detects the slippage by counting an object 10 that
is attached to the shaft 3 by means of a proximity switch
9. If the count by the proximity switch 9 significantly de-
creases, then the slippage has occurred. The object 10
is formed as an L-shaped plate. However, any structure
can be used for it if the proximity switch 9, which is dis-
posed on the frame 8 of the carriage, counts how many
times the object 10 comes close. If the number of rota-
tions of the shafts 3 can be counted, any structure can
be used.
[0023] If abrasion-resistant material is welded to, or
ceramics are sprayed on, the blades 2 of the first bar B1
and the second bar B2, the lives of the bars for disinte-
grating the balls can be extended.
[0024] During the normal operation, as shown in Fig.
1, the machine 1 for disintegrating balls in molding sand
is located just below a machine 12 for loading molding
sand. At maintenance, as shown in Fig. 3, the machine
1 is moved with the carriage 11 to the left side on the
drawing. It is moved away from the machine 12 for load-
ing molding sand.
The upper part of the molding machine 13 has an ele-
vating function. This function is achieved because the
machine for loading molding sand of the molding ma-
chine 13 is telescopically supported by a cylinder (not
shown). This cylinder enables that function to be carried
out. During maintenance the molding machine 13 is
downwardly separated from the machine 1 for disinte-
grating balls in molding sand.
The machine 1 for disintegrating balls in molding sand is
constructed as discussed above.
[0025] Below the operation of the machine of the
present invention is described. In Fig. 1 the machine 1
for disintegrating balls in molding sand is activated. Then
molding sand S is loaded from above to the space be-
tween the first bar B1 and the second bar B2 by the ma-
chine 12 for loading molding sand. The molding sand S
is downwardly combed so as to disintegrate the balls in
it. That is, the first bar B1 rotates clockwise and the sec-
ond bar B2 rotates counterclockwise.
[0026] The effects of the machine for disintegrating
balls were examined. Before using the machine 1 for dis-
integrating balls in the molding sand of the present in-
vention, the average rate of the content of the balls was
6.78% on the machine 12 for loading molding sand. After
using it, that rate was 3.18% on the molding machine 13,
which is disposed at the downstream side of the machine

1 for disintegrating balls in molding sand. Thus the rate
decreased by 3.60%. In this examination, a "ball" means
a lump of sand that has a diameter of 6 mm or over. In
this examination the "balls" are measured as follows.
That is, sand that is taken at the point where it is meas-
ured is sieved ten times through a screen with a mesh
size of 6 mm. Then the weight of sand on the screen is
measured. The rate of the weight of sand on the screen
to that of the sand that is taken is calculated as the rate
of content of the balls. As a result, the performance of an
aeration-type molding machine can be maintained. Ho-
mogeneous molds can be manufactured.
[0027] The slippage is examined as follows. If an ex-
cessive amount of molding sand is loaded into the ma-
chine 1 for disintegrating balls in molding sand, or if too
many balls are included, the capacity of the machine 1
may be exceeded.
[0028] The proximities of the object 10 that is attached
to the shaft 3 is counted by the proximity switch 9. If the
significant decrease of the count by the proximity switch
9 is detected, the occurrence of the slippage is detected.
If so, a display showing an abnormal operation is shown
or loading the molding sand is stopped.
[0029] Now an operation for maintenance is described.
As shown in Figs. 1 to 4, the machine 1 for disintegrating
balls in molding sand comprises the first bar B1 for dis-
integrating the balls, which bar is supported at both ends.
The first bar B1 has a plurality of blades 2 that are ar-
ranged to radiate from the rotating shaft 3. The machine
1 also comprises the second bar B2 for disintegrating the
balls, which bar is supported on the common plane hor-
izontal with, parallel to, and at a certain distance from,
the first bar B1. The second bar B2 rotates in a reverse
direction from the direction of the first bar B1. The system
for supplying molding sand utilizes the machine 1 for dis-
integrating balls in molding sand. The bars B1, B2 for
disintegrating the balls in molding sand are supported by
the frame 8 of the carriage. An electric motor for rotating
the bars B1, B2 is mounted on the carriage 11. The nor-
mal operation is carried out in this status. The bars B1,
B2 may be supported by the frame 8 directly or via the
other member or members. Here, the phrase "the bars
B1, B2 are supported by the frame 8" means any structure
that includes a structure where they are supported by the
chute Sh.
[0030] With reference to Fig. 3 the procedure for main-
tenance is now described. As shown in Fig. 3, the ma-
chine 1 for disintegrating balls in molding sand that has
been located just below the machine 12 for loading sand
is moved with the carriage 11 to the left side in the draw-
ing. Thus the machine 1 is moved away from the machine
12. By doing so, replacing the bars B1, B2 for disinte-
grating the balls in molding sand is facilitated. If required,
a mobile crane K is used to decrease the amount of hard
work (work where strong muscles, such as arm or thigh
muscles, are used, and so much energy is consumed).
Since the machine 1 for disintegrating balls in molding
sand that was just below the machine 12 for loading mold-
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ing sand during normal operation is moved away from
the machine 12, maintaining the system for supplying
molding sand of the present invention is easy to do. Pref-
erably the machine is brought to the side opposite the
machine 12. However, it may be brought in any direction.
[0031] If the molding machine 13 has an elevating
function, the maintenance becomes easier, since the car-
riage 11 moves without interfering with the chute Sh,
which is disposed under the machine 1 for disintegrating
balls in molding sand.
[0032] If the sand muller has mulling wheels, large
balls are often generated. In this case, the system of the
present invention significantly makes the performance of
molding better. If the sand muller has an agitator, the
system has advantages to remove small balls and the
balls that are generated during the transportation of mold-
ing sand.
As discussed above, the machine 1 for disintegrating
balls in molding sand of the present invention has an
advantage in having the facilities and the space for in-
stalling the machine to be not high, to thus save costs. It
also has an advantage to maintain the performance of
an aeration-type molding machine.
Further, the system for supplying molding sand of the
present invention has advantages such that the space
for it can be saved and the maintenance can be facilitat-
ed.
[0033] The scope of the present invention must not be
construed to be limited to a specific desired embodiment.
The present invention can be utilized for many applica-
tions, which one having ordinary skill in the art would
know, such as crumbling sand that has been solidified
by heat effects after casting, within the scope of the
claims. The present invention is not limited to a machine
or system for molding sand.

Claims

1. A machine for disintegrating balls in molding sand
comprising:

a first bar for disintegrating the balls that is sup-
ported at both ends,
a second bar for disintegrating the balls that is
supported on a common plane horizontal with,
parallel to, and at a certain distance from, the
first bar, the second bar rotating in a reverse
direction from the direction of the first bar;
both the first bar and the second bar have a plu-
rality of blades that are arranged to radiate from
a rotating shaft;
wherein when molding sand is loaded from
above to a space between the first bar and the
second bar the balls are disintegrated while the
molding sand is downwardly combed.

2. The machine for disintegrating balls in molding sand

of claim 1, wherein the blades of the second bar enter
gaps between the blades of the first bar to thereby
disintegrate the balls by downwardly combing the
molding sand.

3. The machine for disintegrating balls in molding sand
of claim 1 or 2, wherein the first bar and the second
bar have respective motors for independently rotat-
ing the bars.

4. The machine for disintegrating balls in molding sand
of claim 3, wherein to adjust rotating speed of the
first bar and the second bar at different speeds in-
verters are provided for the respective bars.

5. The machine for disintegrating balls in molding sand
of claim 4, wherein the rotating speeds of the first
bar and the second bar are adjusted so that the rim
speeds are the same as, or faster than, the speed
of free fall of the molding sand.

6. The machine for disintegrating balls in molding sand
of claim 1, 2, 4, or 5, further comprising:

a means for detecting slippage of the rotating
shaft of the first bar or the second bar.

7. The machine for disintegrating balls in molding sand
of claim 1, 2, 4, or 5, further comprising:

wherein abrasion-resistant material is welded
to, or ceramics are sprayed on, the blades of the
first bar and the second bar.

8. A system for supplying molding sand that uses the
machine for disintegrating balls in molding sand of
claim 1 or 2,
wherein the bars for disintegrating the balls in mold-
ing sand are supported by the frame of a carriage
and motors for rotating the bars are mounted on the
carriage.

9. The system for supplying molding sand of claim 8,
wherein the molding machine has an elevating func-
tion.

10. The system for supplying molding sand of claim 9,
wherein a sand muller has mulling wheels.

11. The system for supplying molding sand of claim 9,
wherein a sand muller has an agitator.
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