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(54) Method and device for producing tight-flask molds

(57) A method and a device for producing tight-flask
molds, in as short a cycle as possible, is provided. The
method of the invention is a method for producing a tight-

flask mold by transferring a flask to a position between

a pattern carrier and a sand hopper by a flask conveyor
that horizontally transfers flasks at a transfer level. The
method includes the steps of keeping the flask in the
position at the transfer level, while lowering the sand hop-
per, squeeze means, and a filling frame to the flask and
lifting the pattern carrier and a box-like frame to the frame,
thereby defining a mold space by the sand hopper, the
squeeze means, the filling frame, the flask, the pattern
carrier, and the box-like frame; filling molding sand into
the mold space; squeezing the molding sand in the mold
space to produce a tight-flask mold; and lifting the sand
hopper, the squeeze means, and the filling frame and
lowering the pattern carrier and the box-like frame, there-
by allowing the tight-flask mold to be ready to be trans-
ferred.
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Description

Field of the Invention

[0001] This invention relates to a method and a device
for producing a tight-flask mold, especially one for suc-
cessively producing a plurality of tight-flask molds.

Background of the Invention

[0002] A PCT application that was published as Inter-
national Publication W0O0132333 discloses a prior-art
method and device relating to the method and device of
the present invention for producing tight-flask molds. The
molding device disclosed by this publication, for squeez-
ing molding sand in a mold space defined by a pattern
plate having a pattern and located in a predetermined
position, a flask to be placed on the pattern plate for en-
closing the pattern, and a filling frame to be placed on
the flask, comprises a plurality of spaced-apart, fixedly
and uprightly mounted, and upwardly-facing cylinders; a
mounting frame secured to the tips of the piston rods of
the upwardly-facing cylinders and supported above the
mold space for vertical movement; a sand hopper se-
cured to the mounting frame, holding molding sand there-
in and having a plurality of spaced-apart sand-filling noz-
Zles at the lower part thereof for supplying the molding
sand from the sand hopper to the mold space, the sand
hopper being capable of advancing into the filling frame
when lowered by the upwardly-facing cylinders; and a
plurality of squeeze feet disposed at the lower parts of
the sand hopper that are adjacent to the sides of the
sand-filling nozzles, for substantially covering the upper
part of the filling frame together with the lower part of the
sand hopper when the sand hopper is lowered by the
upwardly-facing cylinders, and for squeezing the molding
sand together with the lower part of the sand hopper when
the sand hopper is lowered by the upwardly-facing cyl-
inders to advance into the filling frame. The entire disclo-
sure of WO132333 is herein incorporated by reference.
[0003] Forming a mold space (a space in which mold-
ing sand is filled) in the molding device disclosed in
WO13233 includes two steps, namely, a step of placing
a flask on a leveling frame, and a step of placing a filling
frame on the flask and lowering the squeeze feet to allow
it to advance into the filling frame. Further, to transfer the
tight-flask mold after demolding, lifting it also includes
two steps, namely, a step of allowing a roller device to
come into contact with the flask, and after that contact a
step of lifting the tight-flask mold to an upper stop end.
Accordingly, in that conventional mold-space forming, a
problem is caused in that the cycle to produce a mold is
long. Thus the industries in this art have a need for a
method and a device that can shorten as much as pos-
sible the cycle to produce a mold.
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Summary of the Invention

[0004] This invention has been conceived in view of
the above circumstances. The purpose of it is to provide
a method and a device that can shorten as much as pos-
sible the cycle to produce a mold.

[0005] To the above end, the method of the invention
is a method for producing a tight-flask mold by transfer-
ring the mold to a position between a pattern carrier and
a sand hopper by a flask conveyor that horizontally trans-
fers flasks at a transfer level. The method includes the
steps of keeping the flask in the position at the transfer
level, while lowering the sand hopper, squeeze means,
and afilling frame to the flask and lifting the pattern carrier
and a box-like frame to the frame, thereby defining a mold
space by the sand hopper, the squeeze means, the filling
frame, the flask, the pattern carrier, and the box-like
frame; squeezing molding sand in the mold space to pro-
duce a tight-flask mold; and lifting the sand hopper, the
squeeze means, and the filling frame and lowering the
pattern carrier and the box-like frame, thereby allowing
the tight-flask mold to be ready to be transferred.
[0006] Further, to the above end, the device of the in-
vention is a molding device for producing a tight-flask
mold, comprising a lifting and supporting frame mounted
on tops of upwardly-facing cylinders that are uprightly
mounted on right and left sides of the base of the molding
device; a pattern carrier for holding a pattern plate; a box-
like frame for surrounding the periphery of the pattern
carrier, said box-like frame being vertically movable; a
pattern changer rotatably mounted on one of the upward-
ly-facing cylinders, for holding a plurality of said pattern
carriers and for alternatively transferring the pattern car-
riers to and away from a position above a central part of
the base of the molding device; a two-stage lifting means
disposed below the pattern carrier that is located above
the central part of the base of the molding device, for
liting the pattern carrier and the box-like frame; a sand
hopper suspended from the lifting and supporting frame,
said sand hopper including an air-ejecting chamber for
an aeration that allows air to be ejected into molding sand
to fluidize the molding sand; squeeze means mounted
on the bottom of the sand hopper; sand-filling nozzles
disposed around the squeeze means; a vertically mov-
ablefilling frame for surrounding the group of the squeeze
means and the sand-filling nozzles; and a flask conveyor
disposed between the pattern carrier located above the
base of the molding device and the sand hopper, for hor-
izontally transferring flasks at a transfer level.

[0007] Clearly, from the above structure of the inven-
tion, since in the invention the mold space is formed by
substantially one step, namely, by lowering the sand hop-
per, the squeeze means, and the filling frame, and by
liting the pattern carrier and the box-like frame to the
flask, the cycle to produce a mold is shorter than in the
conventional two-step mold space forming. Further,
since after demolding the tight-flask mold is made ready
to be transferred by substantially one step, namely, by



3 EP 1 964 626 A1 4

lifting the sand hopper, the squeeze means, and thefilling
frame, and by lowering the pattern carrier and the box-
like frame, the cycle to produce a mold is again shortened
compared with the conventional method, wherein the
tight-flask mold is made ready to be transferred by the
two steps.

Other embodiments and advantages of the invention will
be apparent by reviewing the following embodiments de-
scribed below in reference to the accompanying draw-
ings.

Brief Description of the Drawings

[0008]

Figure 1is a vertical cross-sectional view of the mold-
ing device of the embodiment of the present inven-
tion, showing the starting state of the operation of
the molding device.

Figure 2 is a view taken in the direction of arrows A
in Figure 1.

Figure 3 is a vertical cross-sectional view of the mold-
ing device of Figure 1, showing a defined mold
space.

Figure 4 is a vertical cross-sectional view of the mold-
ing device of Figure 1, showing the filling of molding
sand by aerating.

Figure 5is a vertical cross-sectional view of the mold-
ing device of Figure 1, showing the primary squeeze
of the molding sand.

Figure 6 is a vertical cross-sectional view of the mold-
ing device of Figure 1, showing the secondary
squeeze of the molding sand.

Figure 7 is a vertical cross-sectional view of the mold-
ing device of Figure 1, showing the demolding.
Figure 8 is a vertical cross-sectional view of the mold-
ing device of Figure 1, showing that the tight-flask
mold is ready to be transferred.

Best Mode for Carrying out the Invention

[0009] The embodiment of the present invention will
be explained below in detail. In Fig. 1, upwardly-facing
cylinders 2, 2 are uprightly mounted on right and left sides
of the base 1 of a molding device. A lifting and supporting
frame 3 is mounted on the tops of the piston rods 2a, 2a
of the upwardly-facing cylinders 2, 2. Further, a rotary
pattern changer 4, which is rotatable in a horizontal plane,
is mounted at its central part on one of the upwardly-
facing cylinders 2, 2 (the cylinder located at the left side
in Fig. 1) at its lower part. Pattern carriers 6 and 6A are
placed on the ends of the pattern changer 4. The pattern
carriers 6 and 6A hold pattern plates 5a and 5a, respec-
tively. The pattern plates 5a, 5a may hold the same pat-
terns or different patterns (for example, an upper pattern
half for a cope and a lower pattern half for a drag). The
pattern carriers 6, 6A are alternately transferred to or
from a position located above the base 1 of the molding
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device.

[0010] Further, aplurality of guiderods 7, 7 are secured
to the four corners of the bottom of each pattern carrier
6 or 6A. The guide rods 7, 7 are vertically and slidably
inserted in holder parts 8a, 8a of box-like frames 8, 8A,
which surround the pattern carriers 6, 6A and are mov-
able vertically. Further, a plurality of positioning members
4b, 4b (Fig. 2) are secured to the upper surfaces of frame
parts 4a, 4a of the pattern changer 4. The box-like frames
8, 8A are placed in position on the pattern changer 4 by
allowing depressions formed in the box-like frames 8, 8A
to be placed on and engaged by the positioning members
4b, 4b. Thus the pattern carriers 6, 6A are set on the
pattern changer 4 through the box-like frames 8, 8A. By
this arrangement, the box-like frames 8, 8A are moved
upward with respect to the frame parts 4a, 4a.

[0011] To lift the box-like frame 8, and pattern carrier
6, which is located above the central part of the base 1
of the molding device, a two-stage lifting means 9 is dis-
posed below that pattern carrier 6. The structure of the
two-stage lifting means (a telescopic cylinder) 9 is now
explained in detail. A first lifting member 9c¢, of which the
periphery extends upward, is secured to the upper end
of afirst lifting rod 9b of a first cylinder 9a of the two-stage
lifting means 9. A through hole 9d is formed in the center
of the first lifting members 9c. Further, the two-stage lift-
ing means is arranged such that a second lifting rod 9f
of a second cylinder 9e is disposed in the first lifting rod
9b. Namely, the first lifting rod 9b of the first cylinder 9a
acts as a cylinder of the second cylinder 9e. The second
liting rod 9f passes through the through hole 9d. Further,
a second lifting member 9g is secured to the upper end
of the second lifting rod 9f. The second lifting member
9g has holding means 9h, 9h (Fig. 2). The pattern-carrier
holding means 9h, 9h in this embodiment are means that
use electromagnets for holding the pattern carrier. How-
ever, those means are not limited to this. There may be
other means such as suction or some mechanical mem-
bers to hold the pattern carrier.

[0012] Further, a sand hopper 14 is suspended from
the lifting and supporting frame 3. The sand hopper 14
has a sand-feeding port 11 at its top, which is opened or
closed by a sliding gate 10, and has an air-supply pipe
12 at its lower part. By opening a valve (not shown) for
the air-supply pipe 12, a low-pressure airflow (for exam-
ple, at a pressure of 0.05-0.18 MPa) may be introduced
into the sand hopper 14 through the air-supply pipe 12.
The sand hopper 14 also has a number of air-ejecting
chambers 13, 13 at its inner lower part. The air-ejecting
chambers are connected to a pressurized-air source (not
shown) through a valve (not shown) so that low-pressure
airflows (for example, at a pressure of 0.05-0.18 MPa)
are ejected from them into the sand hopper 14 for aerat-
ing molding sand S in the hopper to fluidize it. Further, a
plurality of squeeze feet as a squeeze means are dis-
posed at the lower end of the sand hopper 14. The
squeeze feet are vertically movable and can stop at any
level along their vertical passage. Sand-filling nozzles
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16, 16 are disposed around the squeeze feet 15, 15.
[0013] Further, afilling frame 17 is disposed and con-
nected to downwardly-facing, filling-frame cylinders 18,
18 such thatit can vertically move and surround the group
of the squeeze feet and the sand-filling nozzles 16, 16.
Some vent holes (not shown) are formed in the upper
part of the filling frame 17. Further, a roller conveyor 20,
acting as a flask conveyor, is disposed in a position be-
tween the sand hopper 14 and the pattern carrier 6 that
is located above the central part of the base 1 of the
molding device for horizontally transferring flasks 19 to
and from that position. The roller conveyor 20, which is
secured to a frame (not shown), holds the flasks 19 at
the transfer level of the roller conveyor 20, at which level
the flasks 19 are transferred along the roller conveyor.
[0014] The operation of the molding device arranged
as explained above will now be explained in detail. Fig.
1 shows the stage of a device wherein the pattern carrier
6 in which the pattern plate 5 is placed has been trans-
ferred to the position above the central part of the base
1 of the molding device, and wherein an empty flask 1
has been transferred by the roller conveyor 20 to the
position between the sand hopper 14 and the pattern
carrier 6. The molding sand S has been introduced into
the sand hopper 14, and the plurality of squeeze feet 15,
15 are disposed to form a concave and convex shape
(i.e., they are positioned at different levels) correspond-
ing to the concave and convex shape of the pattern plate
5. Further, the box-like frame 8 is located to project up-
ward by a small amount (30 mm in this embodiment) from
the periphery of the surface of the pattern plate 5.
[0015] From this stage, the sliding gate 10 is operated
to close the sand-feeding port 11. Then, the upwardly-
facing cylinders 2, 2 are retracted to lower the sand hop-
per 14, the squeeze feet 15, 15, and the filling frame 17
to the flask 19, while the first lifting rod 9b is extended
from the first cylinder 9a to lift the pattern carrier 6 and
the box-like frame 8 to the flask 19, to define a mold space
by the sand hopper 14, the squeeze feet 15, 15, the filling
frame 17, the flask 19, the pattern plate 5, and the box-
like frame 8. This stage is shown in Fig. 3. This mold
space is shaped such that the concave and convex shape
formed by the squeeze feet 15, 15 corresponds to the
concave and convex shape of the pattern plate 5. While
the extending operation of the first lifting rod 9b is started,
the pattern carrier 6 is held by the second lifting member
9g via the operation of the pattern-carrier holding means
9h, 9h.

[0016] Next, by ejecting low-pressure airflows from a
number of the air-ejecting chambers 13, 13 into the sand
hopper 14 to aerate and fluidize the molding sand S in
the sand hopper 14, and by opening the valve (not shown)
of the air-supply pipe 12 to introduce a low-pressure air-
flow from above to the molding sand S in the sand hopper
14, the molding sand S is blow-filled by low-pressure air
from the sand-filling nozzles 16, 16 into the mold space,
as shown in Fig. 4. During this blow-filling, the air for
blow-filling at the low pressure is discharged from the
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aforementioned vent holes (not shown) formed in the fill-
ing frame and/or vent holes (not shown) of the pattern
plate 5.

[0017] The upwardly-facing cylinders 2, 2 are then fur-
ther retracted to lower the lifting and supporting frame 3
and the elements supported by it, while the filling-frame
cylinders 18, 18 are retracted, to perform a primary
squeeze of the molding sand until the bottoms of all the
squeeze feet are at the same level (during the squeeze
the hydraulic fluid for the squeeze feet is allowed to be
discharged), while the sliding gate 10 is reversely oper-
ated to open the sand-feeding port 11, as shown in Fig. 5.
[0018] The second lifting rod 9f of the second cylinder
9e is then extended to allow the pattern carrier 6 to slid-
ably move upward via the second lifting member 9g and
with the aid of the guide rods 7, 7, to lift the pattern plate
5, to perform a secondary squeeze. Accordingly, the level
ofthe periphery of the surface of the pattern plate 5 comes
to coincide with the level of the mating surfaces of the
flask 19 (its bottom) and the box-like frame 8 (its top), as
shown in Fig. 6.

[0019] The second lifting rod 9f of the second cylinder
9e is then retracted to lower the pattern plate 5 via the
second lifting member 9g, the pattern-carrier holding
means 9h, 9h and the pattern carrier 6, to perform a
demolding, as shown in Fig. 7. The demolding is carried
outwith the flask 19 being sandwiched between the filling
frame 17 and the box-like frame 8.

[0020] The upwardly-facing cylinders 2, 2, are then ex-
tended to lift the sand hopper 14, the squeeze feet 15,
15, and the filling frame 17, while the first cylinder 9a is
retracted to lower the pattern carrier 6 and the box-like
frame 8, to allow the tight-flask mold M to be free to be
transferred, as shown in Fig. 8. During this process an
amount of molding sand S is refilled in the sand hopper
14. When the retracting operation of the first cylinder 9a
terminates, the pattern-carrier holding means 9h, 9h are
deactivated, so that the holding of the pattern carrier 6
by the second lifting member 9g, via the pattern-carrier
holding means 9h, 9h, is released.

[0021] The tight-flask mold M is then transferred by the
roller conveyor 20, and an empty flask is transferred in,
while the pattern changer 4 is rotated through 180 de-
grees to change the pattern plate 5 and the pattern plate
5A. Further, the squeeze feet 15, 15 are moved to form
a concave and convex shape corresponding to the con-
cave and convex shape of the pattern plate 5A. The op-
eration explained above may be repeated.

[0022] In the present invention, by lowering the sand
hopper 14, the squeeze means 15, 15, and the filling
frame 17, to the flask 19, and by lifting the pattern carrier
6 and the box-like frame 8 to the flask, a mold space is
defined by the sand hopper 14, the squeeze means 15,
15, the filling frame 17, the flask 19, pattern plate 5, and
the box-like frame 8. By this, the mold space (a space in
which molding sand is filled) is defined by substantially
one step. Thus the mold-producing cycle can be shorter
than that when a mold space is conventionally formed,
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requiring two steps, namely, a step of placing a flask on
a leveling frame and a step of placing a filling frame on
the flask and lowering the squeeze feet to allow it to ad-
vance into the filling frame. Preferably, the contact of the
bottom of the filling frame 17 with the top of the flask 19
coincides with the contact of the top of the box-like frame
8 with the bottom of the flask, although some time differ-
ence between the lowering operation of the sand hopper
14, the squeeze means 15, 15, and the filling frame 17
and the lifting operation of the pattern carrier 6 and the
box-like frame 3 may be allowed.

[0023] Further, in the present invention, by lifting the
sand hopper 14, the squeeze feet 15, 15, and the filling
frame 17, and by lowering the pattern carrier 6 and the
box-like frame 8, the tight-flask mold M can be freely
transferred. By this, the tight-flask mold can be freely
transferred by substantially one step. Thus the mold-pro-
ducing cycle can again be shorter than when a mold is
conventionally free to be transferred, requiring two steps,
namely, a step of allowing the roller device to come into
contact with the flask and a step of lifting the flask to the
upper stop end. Preferably, the disengagement of the
bottom of the filling frame from the top of the flask coin-
cides with the disengagement of the top of the box-like
frame 8 from the bottom of the flask, although some dif-
ference of time between the lifting operation of the sand
hopper 14, the squeeze means 15, 15, and the filling
frame 17 and the lowering operation of the pattern carrier
6 and the box-like frame 8 may be allowed.

[0024] Further, since in the present invention the two-
stage lifting means 9 for lifting the pattern carrier 6 and
the box-like frame 8 is disposed below the pattern carrier
6, which is located above the central part of the base 1
of the molding device, the aforementioned secondary
squeeze is easily carried out even in the structure of the
present invention, where the flask 19 is not moved ver-
tically. Further, the two-stage lifting means 9 includes the
first cylinder 9a having the first lifting rod 9b, the tip of
which is connected to the first lifting member 9c, and
includes the second cylinder 9e having the second lifting
rod 9f, wherein the tip of the second lifting rod 9f is con-
nected to the second lifting member 9g, and the second
liting rod 9f is disposed within the first lifting rod 9b of
the first cylinder 9a. Thus the lifting means 9 can be a
compact structure.

[0025] Inthe embodiment of the present invention the
flask 19 is sandwiched between the filling frame 17 and
the box-like frame 8, with the flask 19 being in contact
with rollers 20a, 20a of the roller conveyor 20, as in Fig.
3. However, the molding device of the invention is not
limited to this structure. For example, the molding device
may be provided with a flask-leveling mechanism (not
shown). By using this flask-leveling mechanism the flask
may be located above the rollers 20a, 20a by a small
distance, for example, 5 mm, while being sandwiched
between the filling frame 17 and the box-like frame 8.
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Claims

1. A method for producing a tight-flask mold by trans-
ferring a flask to a position between a pattern carrier
and a sand hopper by a flask conveyor that transfers
flasks horizontally at a transfer level, comprising the
steps of:

keeping the flask in the position substantially at
the transfer level, while lowering the sand hop-
per, squeeze means, and a filling frame to the
flask and lifting the pattern carrier and a box-like
frame to the flask, thereby defining a mold space
by the sand hopper, the squeeze means, the
filling frame, the flask, the pattern carrier, and
the box-like frame;

filling molding sand into the mold space;
squeezing the molding sand in the mold space
to produce a tight-flask mold; and

lifting the sand hopper, the squeeze means, and
the filling frame and lowering the pattern carrier
and the box-like frame, thereby allowing the
tight-flask mold to be ready to be transferred.

2. A method for producing a tight-flask mold, compris-
ing the steps of:

transferring a pattern carrier that holds a pattern
plate to a position above a central part of a ma-
chine base of a molding device and transferring
a flask to a position between the pattern carrier
and a sand hopper;

lowering the sand hopper, squeeze means, and
a filling frame to the flask and lifting the pattern
carrier and a box-like frame to the flask, thereby
defining a mold space by the sand hopper, the
squeeze means, the filling frame, the flask, the
pattern carrier, and the box-like frame;

filling molding sand from the sand hopper into
the mold space through sand-filling nozzles,
while aerating the molding sand fed into the sand
hopper by ejecting air into the molding sand, to
fluidize the molding sand:

primarily squeezing the molding sand by the
squeeze means;

secondarily squeezing the molding sand by
moving the pattern plate upward;

demolding by lowering the pattern plate; and
lifting the sand hopper, the squeeze means, and
the filling frame and lowering the pattern carrier
and the box-like frame, thereby allowing the
tight-flask mold to be ready to be transferred.

3. A molding device for producing a tight-flask mold,
comprising:

a lifting and supporting frame mounted on top
of upwardly-facing cylinders that are uprightly
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mounted on right and left sides of a base of the
molding device;

a pattern carrier for holding a pattern plate;

a box-like frame for surrounding the periphery

of the pattern carrier, said box-like frame being %
vertically movable;

a pattern changer rotatably mounted on one of

the upwardly-facing cylinders, for holding a plu-
rality of said pattern carriers and for alternatively
transferring the pattern carriers to and froma 10
position above a central part of the base of the
molding device;

a two-stage lifting means disposed below the
pattern carrier that is located above the central

part of the base of the molding device, for lifting 75
the pattern carrier and the box-like frame;

a sand hopper suspended from the lifting and
supporting frame, said sand hopper including an
air-ejecting chamber for an aeration that allows

air to be ejected into molding sand to fluidize the 20
molding sand;

squeeze means mounted on the bottom of the
sand hopper;

sand-filing nozzles disposed around the
squeeze means; 25
a vertically movable filling frame for surrounding

the group of the squeeze means and the sand-
filling nozzles; and

a flask conveyor disposed between the pattern
carrier located above the base of the molding 30
device and the sand hopper, for horizontally
transferring flasks at a transfer level.

The molding device as set forth in claim 3, wherein

the two-stage lifting means includes a first cylinder 35
having a first lifting rod to which a first lifting member

is connected and a second cylinder having a second
lifting rod to which a second lifting member is con-
nected, said second cylinder being arranged so that

the second lifting rod is disposed in the first lifting 40
rod of the first cylinder.
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