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(54) MOLD FORMING METHOD

(57) To provide a method for molding by which the
density of sand of a mold is almost uniform. The method
comprises a step of forming a molding space by using a
flask, using an auxiliary flask that has a lower opening
that is connectable to an upper opening of the flask, using
a squeeze head that has a squeeze board and has a
plurality of squeeze feet that pass through the squeeze
board and vertically move, and using a pattern plate, a
step of filling the molding sand into the molding space,
and a step of squeezing the molding sand by lowering
the squeeze head, wherein the squeeze feet that face a
concavity of a pattern are lowered at the same time as
the step of squeezing starts or during the step of squeez-
ing.
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Description

Technical Field

[0001] The present invention relates to a method for
molding by squeezing molding sand that has filled flasks.

Background Art

[0002] Conventionally, to make uniform the density of
the sand in a mold, a molding space is formed as follows:
in the portion of a pattern, which portion is high, squeeze
feet are lowered to reduce the amount of the molding
sand, and in the portion of a pattern, which portion is low,
the squeeze feet remain to be lifted so that the amount
of the molding sand to be squeezed is large. This process
has been publicly known (for example, see Patent Liter-
ature 1).
[0003] However, a problem has existed in that though
the above process is effective for a pattern that has a
convex shape on the parting plane it is less effective for
a pattern that has a concave shape, such as a shape like
a pocket, on the parting plane.
[0004] The present invention has been conceived to
solve that problem. Its aim is to provide a method for
molding by which the density of the sand in a mold at the
portion of a pattern that is concave on the parting plane
is caused to be high, so that the density of the sand in
the mold is almost uniform.

Prior-art Publication

Patent Literature

[0005] [Patent Literature 1]
Japanese Patent Application Publication No.
2001-38451

Disclosure of Invention

[0006] To achieve the above-mentioned aim, a method
for molding of the present invention is to form a mold by
using molding sand wherein a flask and a pattern plate
are used. It has a step of forming a molding space by
using the flask, using an auxiliary flask that has a lower
opening that is connectable to an upper opening of the
flask, using a squeeze head that has a squeeze board
that can enter and withdraw from the auxiliary flask and
has a plurality of squeeze feet that pass through the
squeeze board and vertically move in relation to the
squeeze board, and using the pattern plate. It also has
a step of filling the molding sand into the molding space,
which molding sand has been stored in a hopper for filling
the molding sand. It also has a step of squeezing the
molding sand by lowering the squeeze head. The
squeeze feet that face a concavity of a pattern that is
formed in the pattern plate are lowered at the same time
as the step of squeezing starts, or during the step of

squeezing.
[0007] By the method for molding of the present inven-
tion a pressure to lower the squeeze feet that face the
concavity of the pattern that is formed in the pattern plate
is adjusted.
[0008] By the method for molding of the present inven-
tion, in the step of squeezing, a pressure for squeezing
that is a pressure to squeeze the molding sand is meas-
ured. If the measured pressure for squeezing reaches a
predetermined pressure, the squeeze feet that face the
concavity of the pattern that is formed in the pattern plate
start to be lowered.
[0009] By the method for molding of the present inven-
tion, in the step of squeezing, a downward distance of
the squeeze head to squeeze the molding sand is meas-
ured. If the measured downward distance reaches a pre-
determined distance, the squeeze feet that face a con-
cavity of the pattern that is formed in the pattern plate
start to be lowered.
[0010] By the method for molding of the present inven-
tion, in the step of forming the molding space, the
squeeze feet that face the convexity of the pattern that
is formed in the pattern plate are lowered, and then the
step of filling is carried out.
[0011] By the method for molding of the present inven-
tion, after the step of filling, the step of squeezing is car-
ried out after the squeeze feet that face the convexity of
the pattern that is formed in the pattern plate are lifted or
while the squeeze feet are being lifted.
[0012] By the method for molding of the present inven-
tion a frame that encloses, and vertically slides on, the
outer circumference of the pattern plate, is used. The
molding space is partially formed by means of the frame.
[0013] By the present invention, since the method for
molding is to form a mold by molding sand wherein a
flask and a pattern plate are used, the method comprising
the steps of 1) forming a molding space by using the
flask, an auxiliary flask that has a lower opening that is
connectable to an upper opening of the flask, a squeeze
head that has a squeeze board that can enter and with-
draw from the auxiliary flask and a plurality of squeeze
feet that pass through the squeeze board and vertically
move in relation to the squeeze board, and the pattern
plate, 2) filling the molding sand that has been stored in
a hopper for filling the molding sand into the molding
space, and 3) squeezing the molding sand by lowering
the squeeze head, wherein the squeeze feet that face a
concavity of a pattern that is formed in the pattern plate
are lowered at the same time as the step of squeezing
starts or during the step of squeezing, various advantag-
es can be achieved, such that the density of the sand in
the mold can be increased at a portion where the pattern
is concave in relation to the parting plane so that the
density of the sand in the mold can be made uniform.
[0014] The basic Japanese patent application, No.
2016-142452, filed July 20, 2016, is hereby incorporated
by reference in its entirety in the present application.
[0015] The present invention will become more fully
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understood from the detailed description given below.
However, that description and the specific embodiments
are only illustrations of the desired embodiments of the
present invention, and so are given only for an explana-
tion. Various possible changes and modifications will be
apparent to those of ordinary skill in the art on the basis
of the detailed description.
[0016] The applicant has no intention to dedicate to
the public any disclosed embodiment. Among the dis-
closed changes and modifications, those which may not
literally fall within the scope of the present claims consti-
tute, therefore, under the doctrine of equivalents, a part
of the present invention.
[0017] The use of the articles "a," "an," and "the" and
similar referents in the specification and claims are to be
construed to cover both the singular and the plural form
of a noun, unless otherwise indicated herein or clearly
contradicted by the context. The use of any and all ex-
amples, or exemplary language (e.g., "such as") provided
herein is intended merely to better illuminate the inven-
tion, and so does not limit the scope of the invention,
unless otherwise stated.

Brief Description of Drawings

[0018]

Fig. 1 is a schematic sectional view of the configu-
ration of the embodiment of the present invention
when a molding space is formed.
Fig. 2 is a schematic sectional view of the configu-
ration of the embodiment of the present invention
when the squeeze feet that face a convexity of the
pattern are lowered to a predetermined position.
Fig. 3 is a schematic sectional view of the configu-
ration of the embodiment of the present invention
when the molding sand is subject to aeration.
Fig. 4 is a schematic sectional view of the configu-
ration of the embodiment of the present invention
when the squeeze feet that face the convexity of the
pattern are lifted to an upper end.
Fig. 5 is a schematic sectional view of the configu-
ration of the embodiment of the present invention
when squeezing the molding sand is completed.
Fig. 6 is a sectional view of a flask in which a mold
is formed.
Fig. 7 is a schematic sectional view of the configu-
ration of the embodiment of the present invention
when a molding space is formed by using another
pattern carrier.

Mode for Carrying Out the Invention

[0019] Below, an embodiment of the present invention
is discussed with reference to the drawings. The embod-
iment uses a tight flask molding machine as a molding
machine, by which an upper mold and a lower mold are
alternately molded in an upper flask and a lower flask,

respectively. Fig. 1 is a schematic sectional view of the
embodiment to show a portion for filling the molding sand
and a portion for squeezing the molding sand of the mold-
ing machine. Thus the portions of the molding machine
other than the portion for filling the molding sand and the
portion for squeezing the molding sand of the molding
machine are omitted.
[0020] As in Fig. 1, a pattern plate 2 for the upper flask
is detachably attached to a carrier 1 for the pattern. The
outer circumference of the pattern plate 2 is surrounded
by the carrier 1 for the pattern. The flask 3 is mounted
on the carrier 1 for the pattern (the pattern plate 2). The
flask 3 is conveyed into and out of the molding machine
by a conveyor for carrying the flask in and out, which is
not shown. The flask 3 is vertically moved by a means
for vertically moving the flask, which is also not shown.
[0021] An auxiliary flask 4 adheres to the flask 3 under
a pushing force. The auxiliary flask 4 has a lower opening
4a that is connectable to an upper opening 3a of the flask
3. The auxiliary flask 4 is vertically moved by a means
for vertically moving an auxiliary flask, which is not
shown. The auxiliary flask 4 is equipped with an encoder,
which is not shown, so that the vertical distance of the
auxiliary flask 4 is measured by the encoder. Fig. 1 shows
the status in which the upper opening 3a of the flask 3 is
connected to the lower opening 4a of the auxiliary flask 4.
[0022] The lower end of the hopper 5 for filling the mold-
ing sand that stores the molding sand S (green sand in
this embodiment) is inserted into the auxiliary flask 4. A
squeeze head 6 is attached to the lower end of the hopper
5 for filling the molding sand to be inserted into the aux-
iliary flask 4. The squeeze head 6 has a squeeze board
7 that vertically moves within the auxiliary flask 4 and has
a plurality of segment-type squeeze feet 8 that pass
through the squeeze board 7 and that vertically move in
relation to the squeeze board 7. In this embodiment the
plurality of squeeze feet 8 are driven by an oil cylinder.
[0023] A port 10 for supplying the molding sand is
formed at the top of the hopper 5 for filling the molding
sand. The port 10 is closed by a sliding gate 9. A pipe 12
for supplying air, which introduces air at a low pressure
(e.g., 0.05 - 0.18 MPa), is connected to the upper portion
of the hopper 5 for filling the molding sand through an
on-off valve 11. The lower portion of the hopper 5 for
filling the molding sand is formed by a bifurcated bifur-
cating chute 13. On the inner surface of the hopper 5 for
filling the molding sand many apertures 14 for ejecting
air are provided that connect to a source of compressed
air, which is not shown, through an on-off valve, which
is not shown.
[0024] Air at a low pressure (e.g., 0.05 - 0.18 MPa) is
ejected from the many apertures 14 for ejecting air into
the hopper 5 for filling the molding sand to form the aer-
ation by which the molding sand S is floated and fluidized.
At the bottom of the chute 13 of the hopper 5 for filling
the molding sand a port 15 for filling the molding sand is
provided to downwardly feed the molding sand S in the
chute 13.
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[0025] Nozzles 16 for filling the molding sand are
formed at both sides of the squeeze feet 8 of the squeeze
board 7 so as to feed the molding sand S to a molding
space below the squeeze board 7. The nozzles 16 for
filling the molding sand are connected to the respective
ports 15 for filling the molding sand. The hopper 5 for
filling the molding sand and the squeeze head 6, which
is attached to the bottom of the hopper 5, are vertically
moved by means for vertically moving the hopper for fill-
ing the molding sand (an oil cylinder in this embodiment),
which is not shown.
[0026] A convexity 2a of the pattern and a concavity
2b of the pattern are formed in the pattern plate 2. Here,
the convexity of the pattern is the part of the pattern that
is higher than the level of the parting plane 2c of the
pattern plate 2. The concavity of the pattern is the part
of the pattern that is lower than the level of the parting
plane 2c of the pattern plate 2.
[0027] The operation of the device as configured above
is now discussed. Fig. 1 shows a state where a molding
space is formed by means of the flask 3, the auxiliary
flask 4, the squeeze head 6, and the pattern plate 2. Next,
the squeeze feet 8 that face the convexity 2a of the pat-
tern formed in the pattern plate 2 are lowered to a pre-
determined position, to be in a state as in Fig. 2. Thus
the amount of the molding sand S that is to be squeezed
by the squeeze feet 8 that face the convexity 2a of the
pattern is reduced. Thus a preferable molding space is
formed.
[0028] Next, air at a low pressure is ejected through
the many apertures 14 for ejecting air to the hopper 5 for
filling the molding sand. The aeration is carried out where
the molding sand S in the hopper 5 for filling the molding
sand is floated and fluidized. While the aeration is carried
out, air at the low pressure is supplied from the pipe 12
for supplying air to the hopper 5 for filling the molding
sand through the on-off valve 11. The molding sand S is
filled by the aeration by means of the air at the low pres-
sure in the molding space through the port 15 for filling
the molding sand and the nozzle 16 for filling the molding
sand, as in Fig. 3. During this period the air that is used
for filling by the aeration is discharged through vent holes
in the auxiliary flask 4, which vent holes are not shown.
[0029] Next, the squeeze feet 8 that face the convexity
2a of the pattern are lifted to the upper end. As in Fig. 4,
a vacant portion 17, which is a space where there is no
molding sand S, is formed in the molding space. Next,
the hopper 5 for filling the molding sand and the squeeze
head 6 are lowered by a means for vertically moving the
hopper for filling the molding sand so that the molding
sand S in the molding space is squeezed by means of
the squeeze board 7 and the plurality of the squeeze feet
8. At the same time as the step of squeezing starts, or
during the step of squeezing, the squeeze feet 8 that face
the concavity 2b of the pattern that is formed in the pattern
plate 2 are lowered, so that the molding sand S in the
concavity 2b of the pattern is partially squeezed (see Fig.
5). The vacant portion 17 disappears as the squeeze feet

8 are lowered to squeeze.
[0030] Next, the hopper 5 for filling the molding sand
and the squeeze head 6 are lifted by the means for ver-
tically moving the hopper for filling the molding sand, so
that the squeeze head 6 is separated from the flask 3 in
which the mold is molded. The squeeze feet 8 that face
the concavity 2b of the pattern are lifted as high as pos-
sible. The auxiliary flask 4 is lifted by the means for ver-
tically moving the auxiliary flask, so that the auxiliary flask
4 is separated from the flask 3. Next, the flask is lifted by
the means for vertically moving the flask, so that the mold
is drawn out of the flask. The flask 3 is separated from
the pattern plate 2.
[0031] Next, the flask 3 in which the mold is molded is
carried out by means of the conveyor for carrying the
flask in and out. Then an empty flask 3 is conveyed. The
flask 3 in which the mold has been molded is shown in
Fig. 6. Next, the pattern plate 2 and the carrier 1 for the
pattern are carried out of the molding machine by means
of a device for changing a pattern, which is not shown.
A pattern plate for a lower flask, which is not shown, and
the pattern carrier, are carried in the molding machine.
[0032] Next, the empty flask 3 is lowered by the means
for vertically moving the flask to be placed on a pattern
plate (a pattern carrier) for a lower flask. Next, the aux-
iliary flask 4 is lowered by the means for vertically moving
the auxiliary flask, to adhere to the flask 3 under a pushing
force. The hopper 5 for filling the molding sand and the
squeeze head 6 are lowered by the means for vertically
moving the hopper for filling the molding sand, so that
the squeeze head 6 is inserted into the auxiliary flask 4.
In this way the molding space is again formed. The
above-mentioned operation is repeated.
[0033] In this embodiment, the pressure to lower the
squeeze feet 8 that face the concavity 2b of the pattern
that is formed in the pattern plate 2 can be changed to a
desired pressure, namely, it is adjustable. By this config-
uration, the pressure to lower these squeeze feet 8 can
be set to be low in comparison with the normal pressure,
so that any defect can be prevented when the concavity
2b of the pattern is removed. This is an advantage.
[0034] If the molding sand S near the concavity 2b of
the pattern were to be excessively squeezed and the
resistance in removing the concavity 2b of the pattern in
a vertical direction (on the inner surface) were to greatly
increase, a defect would occur when the concavity 2b of
the pattern is removed. To avoid this, the pressure to
lower these squeeze feet 8 is set to be a pressure that
is lower than the designed pressure (for example, one-
half of the designed pressure), so that the resistance in
removing the concavity 2b of the pattern from the mold
in a vertical direction is reduced. Thus a defect can be
prevented from occurring when the concavity 2b of the
pattern is removed.
[0035] In this embodiment, the pressure for squeezing
the molding sand S by lowering the squeeze head 6 is
measured. If the measured pressure reaches the set
pressure, the squeeze feet 8 that face the concavity 2b
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of the pattern that is formed in the pattern plate 2 start to
be lowered.
[0036] If the time for starting to lower the squeeze feet
8 that face the concavity 2b of the pattern were to be too
early, the molding sand S may not be sufficiently
squeezed, depending on the shape of the pattern. If it
were to be too late, the molding sand S would not have
been squeezed by lowering the squeeze feet 8, since to
some extent it had already been squeezed. By the con-
figuration of the present invention, these problems can
be overcome. The squeeze feet 8 that face the concavity
2b of the pattern can start to be lowered at an appropriate
time. This is an advantage. Incidentally, the pressure for
squeezing the molding sand S by lowering the squeeze
head 6 acts as a pressure to lower the means for vertically
moving the hopper for filling the molding sand in order to
squeeze the molding sand S.
[0037] By this embodiment, the time for starting to low-
er the squeeze feet 8 that face the concavity 2b of the
pattern is determined as above. However, the configu-
ration is not limited to this one. For example, the down-
ward distance of the squeeze head 6 to squeeze the
molding sand S is measured. When the measured dis-
tance reaches the designed distance, the squeeze feet
8 that face the concavity 2b of the pattern that is formed
in the pattern plate 2 may start to be lowered.
[0038] By this above configuration the problems that
are discussed above can be overcome, and the squeeze
feet 8 that face the concavity 2b of the pattern can start
to be lowered at an appropriate time. This is an advan-
tage. In this embodiment, an encoder, which is not
shown, is attached to the hopper 5 for filling the molding
sand to measure the downward distance of the squeeze
head 6.
[0039] By this embodiment, when the molding space
is formed, the squeeze feet 8 that face the convexity 2a
of the pattern that is formed in the pattern plate 2 are
lowered, and then the molding sand S fills the molding
space. However, based on the shape of the pattern, this
step need not be carried out. Namely, it is not mandatory.
When the squeeze feet 8 that face the convexity 2a of
the pattern are not lowered, no step of lifting them is car-
ried out.
[0040] By this embodiment, after the molding sand S
fills the molding space, the squeeze feet 8 that face the
convexity 2a of the pattern that is formed in the pattern
plate 2 is lifted, and then the squeeze head 6 is lowered
to squeeze the molding sand S. By this configuration, a
vacant portion 17 that is a part of the molding space where
there is no molding sand S can be formed as in Fig. 4.
The amount of the molding sand S that is to be squeezed
on the convexity 2a of the pattern is reduced. Thus, when
the squeeze feet 8 that face the concavity 2b of the pat-
tern are lowered, the molding sand S on the concavity
2b of the pattern is easily squeezed. This is an advantage.
[0041] By this embodiment, after the squeeze feet 8
that face the convexity 2a of the pattern are lifted, the
squeeze head 6 is lowered to squeeze the molding sand

S. However, the configuration is not limited to this one.
For example, while the squeeze feet 8 that face the con-
vexity 2a of the pattern are being lifted, the squeeze head
6 may be lowered to squeeze the molding sand S. By
this configuration a cycle time can be shortened. This is
an advantage.
[0042] The carrier 1 for the pattern is not limited to the
above-mentioned one. Now another embodiment of the
carrier for the pattern is discussed. Fig. 7 shows that a
molding space is formed by using another carrier 18 for
the pattern. The carrier 18 for the pattern has a frame 19
that surrounds the outer circumference of the pattern
plate 2 and vertically slides on it. Multiple guiding pins 20
are connected to the bottom of the frame 19. The guiding
pins 20 are vertically and slidably inserted into the main
frame 21. The frame 19 is vertically moved through the
guiding pin 20 by means of a vertical cylinder, which is
not shown. The upper surface of the frame 19 slightly
projects (e.g., 30 mm) from the parting plane 2c of the
pattern plate 2 when the vertical cylinder is extended to
its maximum (see Fig. 7). The upper surface of the frame
19 is almost on the same plane as the parting plane 2c
of the pattern plate 2 when the vertical cylinder is retract-
ed.
[0043] In the embodiment, as in Fig. 7 the carrier 18
for the pattern has the frame 19 that surrounds the outer
circumference of the pattern plate 2 and vertically slides
on it. The molding space is partially formed by the frame
19. By this configuration, when the molding sand S in the
molding space is squeezed, it is squeezed from the side
by the frame 19 that is being lowered. This is an advan-
tage. When the frame 19 is lifted, the mold that has been
molded is lifted a little bit together with the flask 3. Thus
the degree of the accuracy in removing the mold be-
comes high. This is an advantage.
[0044] By this embodiment, the nozzles 16 for filling
the molding sand are formed at both sides of the plurality
of the squeeze feet 8 of the squeeze board 7. However,
the configuration is not limited to this one. For example,
the nozzles 16 for filling the molding sand may be formed
to pass though the sides of the auxiliary flask 4. In this
case, the bifurcated chute 13, which is the lower part of
the hopper 5 for filling the molding sand, may be located
outside of the auxiliary flask 4 and may be fixed to it. The
port 15 for filling the molding sand that is provided at the
bottom of the chute 13 can be connected to the nozzle
16 for filling the molding sand that is formed in the side
of the auxiliary flask 4. The squeeze head 6 can be ver-
tically moved by means of another actuator. By this con-
figuration, since no nozzle 16 for filling the molding sand
is formed in the squeeze board 7, the squeeze feet 8 can
be freely arranged in the squeeze board 7. This is an
advantage.
[0045] In this embodiment, if, when the squeezing op-
eration is over the distance K1 from the bottom surface
of the squeeze board 7 to the parting plane 2c of the
pattern plate 2 is close to the distance K2 from the bottom
surface of the squeeze feet 8 that face the concavity 2b
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of the pattern to the bottom surface of the concavity 2b
of the pattern, the density of the molding sand in the mold
becomes uniform. Thus this is preferable.
[0046] Below, the main reference numerals and sym-
bols that are used in the detailed description and draw-
ings are listed.

2 the pattern plate
2a the convexity of the pattern
2b the concavity of the pattern
3 the flasks
3a the upper opening
4 the auxiliary flask
4a the lower opening
5 the hopper for filling the molding sand
6 the squeeze head
7 the squeeze board
8 the squeeze feet
19 the frame
S the molding sand

Claims

1. A method for molding by using molding sand wherein
a flask and a pattern plate are used, the method com-
prising the steps of:

forming a molding space by using the flask, us-
ing an auxiliary flask that has a lower opening
that is connectable to an upper opening of the
flask, using a squeeze head that has a squeeze
board that can enter and withdraw from the aux-
iliary flask and has a plurality of squeeze feet
that pass through the squeeze board and verti-
cally move in relation to the squeeze board, and
using the pattern plate;
filling the molding sand into the molding space,
which molding sand has been stored in a hopper
for filling the molding sand; and
squeezing the molding sand by lowering the
squeeze head;
wherein the squeeze feet that face a concavity
of a pattern that is formed in the pattern plate
are lowered at the same time as the step of
squeezing starts or during the step of squeezing.

2. The method for molding of claim 1, wherein a pres-
sure to lower the squeeze feet that face the concavity
of the pattern that is formed in the pattern plate is
adjusted.

3. The method for molding of claim 1 or 2, wherein, in
the step of squeezing, a pressure for squeezing that
is a pressure to squeeze the molding sand is meas-
ured, and
wherein if the measured pressure for squeezing
reaches a predetermined pressure, the squeeze feet

that face the concavity of the pattern that is formed
in the pattern plate start to be lowered.

4. The method for molding of claim 1 or 2, wherein, in
the step of squeezing, a downward distance of the
squeeze head to squeeze the molding sand is meas-
ured, and
wherein, if the measured downward distance reach-
es a predetermined distance, the squeeze feet that
face a concavity of the pattern that is formed in the
pattern plate start to be lowered.

5. The method for molding of claim 1 or 2, wherein, in
the step of forming the molding space, the squeeze
feet that face the convexity of the pattern that is
formed in the pattern plate are lowered, and then the
step of filling is carried out.

6. The method for molding of claim 5, wherein after the
step of filling, the step of squeezing is carried out
after the squeeze feet that face the convexity of the
pattern that is formed in the pattern plate are lifted
or while the squeeze feet are being lifted.

7. The method for molding of claim 1 or 2, wherein a
frame that encloses, and vertically slides on, the out-
er circumference of the pattern plate, is used, and
wherein the molding space is partially formed by
means of the frame.

9 10 



EP 3 488 945 A1

7



EP 3 488 945 A1

8



EP 3 488 945 A1

9



EP 3 488 945 A1

10



EP 3 488 945 A1

11



EP 3 488 945 A1

12



EP 3 488 945 A1

13



EP 3 488 945 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 488 945 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 488 945 A1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2001038451 A [0005] • JP 2016142452 A [0014]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

