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(54) CASTING MOLD MAKING APPARATUS AND CASTING MOLD MAKING METHOD

(57) Provided in the present invention is a method
and an apparatus for molding a mold that can make a
cylinder for raising and lowering a table smaller. Also,
the present invention can make the components that are
required for the operation of the cylinder, etc., smaller.
The apparatus comprises the following: a mechanism for
raising and lowering via a table a pattern carrier located
below a flask; a sand-providing mechanism for providing
foundry sand into a space defined by the pattern plate of

the pattern carrier and the flask; a squeezing mechanism
for squeezing from above the foundry sand loaded in the
space; and a fixing and releasing mechanism for fixing
and releasing a component subject to squeezing power
caused by a squeezing mechanism, and wherein the fix-
ing and releasing mechanism fixes the component re-
ceiving the squeezing power to the end of the squeezing
mechanism in a position above the raising and lowering
mechanism.
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Description

Technical Field

[0001] The present invention relates to an apparatus
for molding a mold and a method for molding a mold,
wherein foundry sand filled in a flask is squeezed by the
apparatus and squeezed during the method.

Background of the Invention

[0002] Conventionally, an apparatus and a method for
molding a mold have been publicly known. The method
has the following steps: raising a table and a model plate
by extending a raising and lowering cylinder; loading a
flask on the model plate and in turn loading a filling frame
on the flask to stack them; loading foundry sand into the
space that is defined by the flask and the filling frame;
and squeezing the foundry sand filled in the space by
means of many squeezing feet (for example, see Patent
document 1).
[0003]

Patent document 1: Japanese Patent Laid-open
Publication No. H6-67531

Disclosure of Invention

[0004] However, the invention of Patent document 1
has a problem in that the raising and lowering cylinder
must be large, because the cylinder is subject to the
squeezing power caused by the many squeezing feet.
Further, the invention has another problem in that the oil-
pressure components, such as an oil hydraulic pump, a
hydraulic pipe, etc., must also be large when the cylinder
is large, because the raising and lowering cylinder is gen-
erally an oil hydraulic cylinder.
[0005] The present invention was made in light of the
above problems. The purpose of the present invention
is to provide an apparatus and a method that can make
the cylinder for raising and lowering the table and the
model plate (pattern plate), smaller, and can make the
components that are required for the operation of the
cylinder, etc., smaller.
[0006] To achieve the above purpose, the apparatus
of the first embodiment of the present invention for mold-
ing a mold comprises the following: a raising and lowering
mechanism for raising and lowering, via a table, a pattern
carrier located below a flask; a sand-loading mechanism
for loading foundry sand into a space defined by the pat-
tern plate and the flask that are loaded on the pattern
carrier; a squeezing mechanism for squeezing from
above the foundry sand loaded in the space; and a fixing
and releasing mechanism for fixing and releasing the
component that is subject to the squeezing power caused
by the squeezing mechanism. The fixing and releasing
mechanism can fix the component that is subject to the
squeezing power to the end of the squeezing mechanism

at a position above the raising and lowering mechanism.
Also, to achieve the above purpose, the method of the
first embodiment of the present invention for molding a
mold comprises a step for loading foundry sand into a
space defined by (a) a pattern plate provided on the pat-
tern carrier that can be raised and lowered via a table
and (b) a flask located above the pattern carrier; a step
for fixing a component that is subject to the squeezing
power caused by the squeezing mechanism for squeez-
ing from above the foundry sand filled in the space in a
position above the raising and lowering mechanism by
means of the fixing and releasing mechanism; a step for
squeezing the foundry sand by means of the squeezing
mechanism; and a step for releasing the fixed compo-
nent.
[0007] Also, to achieve the above purpose, the appa-
ratus of the second embodiment of the present invention
for molding a mold comprises the following: a raising and
lowering cylinder that is mounted on a base; a table that
is connected to the raising and lowering cylinder; a pat-
tern carrier that carries a pattern plate and is transported
to and from a position above the table, wherein the pat-
tern carrier is equipped with a surrounding frame that can
be raised and lowered while the surrounding frame sur-
rounds the circumference of the pattern plate; a flask-
transporting mechanism that is disposed above the base
and transports a flask to and from a position above the
pattern carrier; and a sand hopper that is disposed above
the flask-transporting mechanism and can be transport-
ed to and from a position above the flask-transporting
mechanism. The apparatus further comprises a squeez-
ing mechanism. The squeezing mechanism or the sand
hopper can be alternatively transported to and from a
position above the flask. The squeezing mechanism is
disposed above the flask-transporting mechanism. The
apparatus further comprises a filling frame that is dis-
posed above the flask. The filling frame can be raised
and lowered. The apparatus further comprises a posi-
tioning member that is fixed to the pattern carrier and
determines the position of the pattern carrier relative to
a frame member of the flask-transporting mechanism.
The apparatus further comprises a wedge-driving mech-
anism that drives a wedge into the pattern carrier while
the position of the pattern carrier and the position of the
frame member are being maintained by the positioning
member. The wedge-driving mechanism is attached to
the frame member.
Also, to achieve the above purpose, the method of the
second embodiment of the present invention for molding
a mold comprises the following: a step for transporting a
pattern carrier to a position above a table and transporting
a flask to a position below a sand hopper and a filling
frame and above the pattern carrier, wherein the pattern
carrier carries a pattern plate and is equipped with a sur-
rounding frame that can be raised and lowered while the
surrounding frame surrounds the circumference of the
pattern plate; a step for raising an upper surface of the
surrounding frame above a parting plane of the pattern
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plate; and a step for raising the pattern carrier to form a
molding space defined by the sand hopper, the filling
frame, the flask, the surrounding frame, and the pattern
plate. The method further comprises a step for loading
foundry sand into the molding space through a sand-
providing nozzle; a step for lowering the pattern carrier
to a position where a gap between the sand hopper and
the filling frame is ensured; a step for transporting the
sand hopper from a position above the filling frame and
transporting the squeezing mechanism to a position
above the filling frame; and a step for allowing a position-
ing member fixed to the pattern carrier to determine the
position of the pattern carrier and the position of a frame
member of a flask-transporting mechanism by raising the
pattern carrier. The method further comprises a step for
driving a wedge into the pattern carrier while the position
of the pattern carrier and the position of the frame mem-
ber are maintained by the positioning member; a step for
carrying out a first squeezing of the foundry sand by low-
ering the squeezing member of the squeezing mecha-
nism; a step for carrying out a second squeezing of the
foundry sand by lowering the surrounding frame while
the squeezing member is being lowered; a step for raising
the squeezing member; a step for removing the surround-
ing frame by raising it; a step for removing the wedge
from the pattern carrier; a step for lowering the pattern
carrier; and a step for transporting the filling frame from
a position above the squeezing mechanism and trans-
porting the sand hopper to a position above the filling
frame.
Also, to achieve the above purpose, the apparatus of the
third embodiment of the present invention for molding a
mold comprises the following: a raising and lowering cyl-
inder mounted on a base; a table connected to the cyl-
inder; and a pattern carrier that carries a pattern plate
and is equipped with a surrounding frame that can be
raised and lowered while it surrounds the circumference
of the pattern plate. The pattern carrier is transported to
and from a position above the table. The apparatus fur-
ther comprises a frame member disposed above the
base; a flask-transporting mechanism that is disposed
inside the frame member and transports the flask to a
position above the pattern carrier; a squeezing mecha-
nism that is disposed above the frame member; a filling
frame that is disposed above the flask and can be raised
and lowered; and a positioning member that is fixed to
the pattern carrier and determines the position of the pat-
tern carrier relative to the frame member. The apparatus
further comprises a wedge-driving mechanism that is at-
tached to the frame member and drives a wedge into the
pattern carrier while the position of the pattern carrier and
the position of the frame member are maintained by the
positioning member; and a sand hopper that is disposed
outside the base and stores foundry sand for being load-
ed from a position above the table into a space defined
by the flask and the filling frame that are located on the
pattern carrier that is transported outside the base.
Also, to achieve the above purpose, the method of the

third embodiment of the present invention for molding a
mold uses an apparatus comprising a first pattern carrier
and a second pattern carrier. Each carrier carries a pat-
tern plate and is equipped with a surrounding frame that
can be raised and lowered while it surrounds a circum-
ference of the pattern plate. The method comprises a
step for transporting a flask to a position above the first
pattern carrier and below a filling frame disposed above
the first pattern carrier. The transporting step is carried
out when the first pattern carrier is disposed above the
table, and the second pattern carrier is disposed outside
the base, and the flask and the filling frame are loaded
on the second pattern carrier. The method further com-
prises a step for loading the flask and the filling frame on
the first pattern carrier by raising the first pattern carrier.
The method further comprises a step for forming a mold-
ing space by the pattern plate, the flask, the filling frame
loaded on the second pattern carrier, and the sand hop-
per by inserting a sand-providing nozzle provided on the
sand hopper into the filling frame. The method further
comprises a step for opening a flask-transporting mech-
anism; a step for filling the molding space with the foundry
sand through the sand-providing nozzle; a step for low-
ering the flask and filling frame that are loaded on the
first pattern carrier together with the first pattern carrier;
and a step for separating the sand hopper from the filling
frame to a position where a gap between the sand hopper
and the filling frame can be ensured. The method further
comprises a step for transporting a flask and the filling
frame that are loaded on the first pattern carrier to a po-
sition outside the base together with the first pattern car-
rier and transporting the flask and filling frame that are
loaded on the second pattern carrier to a position above
the table together with the second pattern carrier; and a
step for allowing the positioning member fixed to the sec-
ond pattern carrier to determine the position of the second
pattern carrier and the position of the frame member by
raising the second pattern carrier. The method further
comprises a step for driving a wedge into the second
pattern carrier while the position of the second pattern
carrier and the position of the frame member are main-
tained; a step for causing the upper surface of the sur-
rounding frame of the second pattern carrier to protrude
above the parting plane of the pattern plate; a step for
carrying out the first squeezing of the foundry sand by
lowering the squeezing member of the squeezing mech-
anism; a step for carrying out the second squeezing of
the foundry sand by lowering the squeezing member
while the surrounding frame is being lowered; a step for
raising the squeezing member; a step for removing the
surrounding frame by raising it; a step for closing the
flask-transporting mechanism; a step for removing the
wedge from the second pattern carrier; and a step for
lowering the second pattern carrier.

The effect of the invention

[0008] The present invention adopts a fixing and re-
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leasing mechanism that can fix and release the pattern
carrier, the table, etc., that are subject to a squeezing
power such that the squeezing power can be received
by the fixing and releasing mechanism in a position above
the raising and lowering mechanism. Thereby the raising
and lowering mechanism can be physically separated
from the components that are subject to the squeezing
power. As a result, the raising and lowering mechanism
for raising and lowering a table, a pattern plate, etc., can
be made smaller. Further, the components that are re-
quired for the operation of the raising and lowering mech-
anism, such as the raising and lowering cylinder, can
also be made smaller.

Brief Description of the Drawings

[0009]

[Fig. 1] Fig. 1 includes figures of the important parts
of the molding apparatus of the first embodiment.
Fig. 1(A) is a sectional view of the molding apparatus
when the flask is located below the filling frame and
above the pattern carrier, and when the pattern car-
rier is not fixed by the fixing and releasing mecha-
nism. Fig. 1(B) is a sectional view of the molding
apparatus while the foundry sand loaded in the mold-
ing space that is defined by the filling frame, the flask,
and the pattern plate is being squeezed by means
of the squeezing mechanism, and when the fixing
and releasing mechanism is in the state for fixation.

[Fig. 2] Fig. 2 includes figures of the first embodiment
when the fixing and releasing mechanism of the
molding apparatus is in the state for release. Fig. 2
(A) is a sectional view of the important sections. Fig.
2(B) is a sectional view of the cross section C1-C1
in Fig. 2(A).

[Fig. 3] Fig. 3 includes figures of the first embodiment
when the fixing and releasing mechanism of the
molding apparatus is in the state for fixation. Fig. 3
(A) is a sectional view of the important parts. Fig. 3
(B) is a sectional view of the cross section C2-C2 in
Fig. 3(A).

[Fig. 4] Fig. 4 includes figures illustrating the rela-
tionship among the upper frame, the connecting
frame, and the posts of the molding apparatus in the
first embodiment. Fig. 4(A) is a sectional view of the
cross section C3-C3 in Fig. 4(B). Fig. 4(B) is a sec-
tional view corresponding to Fig. 1(A). Fig. 4(C) is a
sectional view of the cross section C4-C4 in Fig. 4(B).

[Fig. 5] Fig. 5 is a sectional view of the cross section
C5-C5 in Fig. 4(A). Fig. 5 illustrates the relationship
among the upper frame, the connecting frame, and
the post of the molding apparatus in the first embod-
iment.

[Fig. 6] Fig. 6 is a sectional view of a modified exam-
ple of the first embodiment. A post is further adopted
in the modified example. Fig. 6 corresponds to Fig. 5.

[Fig. 7] Fig. 7 is a sectional view of a modified exam-
ple of the first embodiment. In this modified example,
the table is fixed by means of the fixing and releasing
mechanism, and the table experiences the squeez-
ing power. Fig. 7 corresponds to Fig. 1(B).

[Fig. 8] Fig. 8 includes figures illustrating a modified
example of the first embodiment. In this modified ex-
ample, the apparatus has a fixing and releasing
mechanism that is a wedge that can be engaged with
the pattern carrier by being horizontally rotated. Fig.
8(A) is a sectional view of the important parts. Fig.
8(B) shows the cross section C6-C6 in Fig. 8(A). Fig.
8(C) shows the cross section C7-C7 in Fig. 8(A). Fig.
8(D) is a sectional view of the apparatus when it is
in the state for release. Fig. 8(D) corresponds to Fig.
8(C).

[Fig. 9] Fig. 9 is a figure illustrating the modified ex-
ample of the first embodiment. In the modified ex-
ample, the fixing and releasing mechanism consists
of engaging plates. They can be horizontally rotated.
Fig. 9(A) is a sectional view of the important parts.
Fig. 9(B) shows the cross section C8-C8 in Fig. 9(A).
Fig. 9(C) shows the cross section C9-C9 in Fig. 9
(A). Fig. 9(D) shows a cross section of the fixing and
releasing mechanism when it is in the state for re-
lease. Fig. 9(D) corresponds to Fig. 9(C).

[Fig. 10] Fig. 10 is a sectional view illustrating a mod-
ified example of the first embodiment. In the modified
example, the fixing and releasing mechanism con-
sists of engaging plates that can be vertically rotated.
Fig. 10(A) shows the fixing and releasing mechanism
when it is in the status for release. Fig. 10(B) shows
the fixing and releasing mechanism when it is in the
state for fixation.

[Fig. 11] Fig. 11 shows a sectional view illustrating
the important parts of a further modified example of
the example in Fig. 10 in the first embodiment. Fig.
11(A) shows the fixing and releasing mechanism
when it is in the state for release. Fig. 11(B) shows
the fixing and releasing mechanism when it is in the
state for fixation.

[Fig. 12] Fig. 12 is a figure of the second embodiment
and is a right-side view of Fig. 14. In Fig. 12, the sand
hopper has been transported to a position above the
filling frame.

[Fig. 13] Fig. 13 is a figure of the second embodiment
and is a right-side view of Fig. 14. In Fig. 13, the
squeezing mechanism has been transported to a po-
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sition above the filling frame.

[Fig. 14] Fig. 14 is a partially simplified figure of the
apparatus of the second embodiment when the flask
is empty, and after the flask has been transported to
a position below the sand hopper and the filling frame
and above the pattern carrier.

[Fig. 15] Fig. 15 is a partially simplified front view of
the apparatus of the second embodiment after the
molding space has been filled with foundry sand.

[Fig. 16] Fig. 16 is a partially simplified front view of
the apparatus of the second embodiment after the
pattern carrier, the flask, and the filling frame have
been lowered to a position where a gap between the
sand hopper and the filling frame is ensured.

[Fig. 17] Fig. 17 is a partially simplified front view of
the apparatus of the second embodiment after the
squeezing mechanism has been transported to a po-
sition above the filling frame.

[Fig. 18] Fig. 18 is a partially simplified front view of
the apparatus of the second embodiment after the
wedges have been driven into the slots in the pattern
carrier.

[Fig. 19] Fig. 19 is a partially simplified front view of
the apparatus of the second embodiment after the
primary squeeze and the secondary squeeze of the
foundry sand have been carried out.

[Fig. 20] Fig. 20 is a partially simplified front view of
the apparatus of the second embodiment after the
surrounding frame has been removed.

[Fig. 21] Fig. 21 is a partially simplified front view of
the apparatus of the second embodiment after the
sand hopper has been transported to a position
above the filling frame.

[Fig. 22] Fig. 22 is a figure of the second embodiment.
Fig. 22 is a right-side view of Fig. 18. In Fig. 22, the
wedges have been driven into the slots in the pattern
carrier.

[Fig. 23] Fig. 23 is a figure of the second embodiment.
Fig. 23 is a (partially simplified) figure showing the
cross section A-A in Fig. 13.

[Fig. 24] Fig. 24 is a sectional view of the apparatus
of the third embodiment when the flask is empty and
after the flask is transported to a position between
the pattern carrier and filling frame, which are located
above the table.

[Fig. 25] Fig. 25 is a figure of the third embodiment.

Fig. 25 shows the cross section A-A in Fig. 24. In
Fig. 25, a flask-transporting conveyor, the filling
frame, etc., are omitted. Incidentally, in Fig. 25, the
sand hopper has been transported to a position out-
side the base.

[Fig. 26] Fig. 26 is a sectional side view of the appa-
ratus of the third embodiment after the flask and the
filling frame have been loaded on the pattern carrier
above the table, and the molding space has been
formed outside the base.

[Fig. 27] Fig. 27 is a side sectional view of the appa-
ratus of the third embodiment after the flask-trans-
porting conveyor has been opened above the table,
and the molding space that is located outside the
base has been filled with foundry sand.

[Fig. 28] Fig. 28 is a side sectional view showing the
apparatus of the third embodiment after the flask and
the filling frame, which are located above the table,
have been lowered together with the pattern carrier,
and the sand hopper, which is located outside the
base, has been separated from the filling frame such
that a gap between the sand hopper and the filling
frame is ensured.

[Fig. 29] Fig. 29 is a side sectional view of the appa-
ratus of the third embodiment after the turntable has
been rotated, and foundry sand has been loaded in
the sand hopper that is located outside the base.

[Fig. 30] Fig. 30 is a side sectional view showing the
apparatus of the third embodiment after the pattern
carrier, the flask, and the filling frame have been
raised above the table, and after the wedges have
been driven into the slots of the pattern carrier, and
after the upper surface of the surrounding frame has
been raised above the parting plane of the pattern
plate.

[Fig. 31] Fig. 31 is a side sectional view showing the
apparatus of the third embodiment after the primary
squeeze and the secondary squeeze of the foundry
sand have been carried out above the table.

[Fig. 32] Fig. 32 is a figure of the apparatus of the
third embodiment, above the table, after the squeez-
ing feet have been raised, and after the surrounding
frame has been removed, and after the flask-trans-
porting conveyor has been closed.

[Fig. 33] Fig. 33 is a side sectional view of the appa-
ratus of the third embodiment, above the table, after
the wedges have been pulled out from the slots in
the pattern carrier, and after the pattern carrier, the
flask, and the filling frame have been lowered, and
after the surrounding frame has been lowered.
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Detailed Description of the Invention

[0010] Hereafter, the apparatus and the method of the
present invention for molding a mold will be explained
with reference to the drawings. First, the apparatus 200
of the present invention for molding a mold will be ex-
plained as the first embodiment with reference to Figs. 1
to 11.
[0011] As shown in Fig. 1, the apparatus 200 for mold-
ing a mold comprises the raising and lowering mecha-
nism 202, the mechanism for loading foundry sand, the
squeezing mechanism 225, and the fixing and releasing
mechanism 221. The raising and lowering mechanism
202 raises and lowers the pattern carrier 210 via the table
203. The pattern carrier 210 is located below the flask
W. The mechanism for loading foundry sand loads the
foundry sand S into the space defined by the pattern plate
211 and the flask W of the pattern carrier 210. The
squeezing mechanism 225 squeezes from above the
foundry sand S loaded in the space. The fixing and re-
leasing mechanism 221 fixes or releases the component
that is subject to the squeezing power caused by the
squeezing mechanism 225. In a position above the rais-
ing and lowering mechanism 202, the fixing and releasing
mechanism 221 fixes the component that is subject to
the squeezing power to the end 225c of the squeezing
mechanism 225. Incidentally, Fig. 1(A) shows a state
where the flask W has been transported to a position
below the filling frame 224, and the pattern carrier 210
is located below the flask W. Fig. 1 (B) shows the state
where the foundry sand S, which has been loaded into
the space defined by the filling frame 224, the flask W,
and the pattern plate 211, is being squeezed by the
squeezing mechanism 225.
[0012] The fixing and releasing mechanism 221 of the
apparatus 200 shown in Fig. 1 is provided on the con-
necting frame 219. The connecting frame 219 is connect-
ed to the end 225c of the squeezing mechanism 225.
The fixing and releasing mechanism 221 can be in the
state for fixation by causing the engaging parts to pro-
trude such that they engage the pattern carrier 210 and
the pattern carrier 210 is fixed by them. Incidentally, as
described hereafter, the connecting frame 219 is con-
nected to the end 225c via the upper frame 207. The
fixing and releasing mechanism 221 can be in the state
for release by pulling back the engaging parts such that
they will not engage the pattern carrier 210. Thus, the
fixing and releasing mechanism 221 is alternatively in
the state for fixation, as in Fig. 1(B), or in the state for
release, as in Fig. 1(A).
[0013] Specifically, the fixing and releasing mecha-
nism 221 is a wedge-driving mechanism. It is attached
to the connecting frame 219. The wedge-driving mech-
anism has the wedge 221b as the engaging part. The
wedge 221b may be driven by causing it to be slid. It is
slid horizontally. More specifically, the wedge-driving
mechanism, which serves as the fixing and releasing
mechanism 221, has a cylinder 221a and the guiding

member 221c. The cylinder 221a can cause the wedge
221b to protrude horizontally, and can pull it back. The
guiding member 221c may guide the movement of the
wedge 221b. In this embodiment, as shown in Figs. 2
and 3, the wedges 221b are provided in four positions
such that they can be inserted into, and caused to engage
with, the slots 214, while a total of four slots 214 are
provided, two on each side of the pattern carrier 210. A
plurality of liners 215 are provided on the upper surface
of each slot 214. Each has a taper that corresponds to
the wedges 221b. Also, a plurality of (in four positions)
fixing and releasing mechanisms 221 are provided in the
same way as the wedge 221b. Fig. 2 shows the fixing
and releasing mechanisms 221 corresponding to Fig. 1
(A) when they are in the state for release. Fig. 3 shows
the fixing and releasing mechanisms 221 corresponding
to Fig. 1(B) when it is in the state for fixation. The fixing
and releasing mechanisms 221 can be physically inte-
grated, via the connecting frame 219 and upper frame
207, to the end 225c of the squeezing mechanisms 225
by being fixed to the connecting frame 219 by means of
the fixing and releasing mechanisms 221, as discussed
above. Thereby, in the state for fixation as in Figs. 1(B)
and 3, the pattern carrier 210 is fixed to the end 225c of
the squeezing mechanism 225 by engaging the wedges
221b that serve as the engaging parts of the fixing and
releasing mechanisms 221. Thus, the squeezing power
caused by the squeezing mechanism 225 is loaded on
the connecting frame 219 and the upper frame 207 in-
stead of the raising and lowering mechanism 202 or base
201, etc., when the fixing and releasing mechanisms 221
are in the state for fixation.
[0014] The raising and lowering mechanism 202 dis-
cussed above has the same functions as those of the
below-discussed raising and lowering cylinders 2, 102.
For example, the raising and lowering mechanism 202
may be a raising and lowering cylinder, such as a hy-
draulic cylinder. The raising and lowering mechanism
202 may be provided at the center of the upper surface
of the base 201. The table 203 is connected to the tip of
the raising and lowering cylinder 202. The guide rods 204
are disposed outside the raising and lowering cylinder
202. The guide rods 204 have the same functions as
those of the below-discussed guide rods 4, 104,
[0015] For example, the sand hopper 126 (see Fig. 24,
etc.), which can be raised and lowered and is provided
outside the posts as in the below-discussed third embod-
iment, or the sand hopper 26 (see Fig. 12, etc.), which
is transported to and from a position above the table al-
ternately with the squeezing mechanism (hereafter, the
phrase "transported to and is transported from" will be
referred to merely as "transported to and from") as in the
second embodiment, may be used as a mechanism for
loading foundry sand S into the space defined by the
pattern plate 211 and the flask W of the pattern carrier
210. In this embodiment, as in Fig. 4(B), the sand hopper
226 is used. The sand hopper 226 is the same as the
below-discussed sand hopper 126. In the same way as

9 10 
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in the third embodiment, the sand hopper 226 has the
sliding gate 227, the sand-loading slot 228, the sand-
providing nozzle 229, and the cylinder 231 for raising and
lowering a sand hopper.
[0016] For example, the apparatus 200 comprises the
flask-transporting conveyor 222 having the same config-
urations and functions as those of the below-discussed
flask-transporting conveyor 122 as the flask-transporting
mechanism that transports a flask to and from a position
above the pattern carrier 210. However, the flask-trans-
porting mechanism is not limited to this. For example,
the configurations of the flask-transporting mechanism
may be the same as those of the flask-transporting con-
veyor 19, having the frame member 19a, having the same
functions as those of the below-discussed connecting
frame 219.
[0017] As a mechanism for keeping the pattern carrier
horizontal, the positioning members 213 are provided in
the pattern carrier 210. The bushings 220 corresponding
to the positioning members 213, are provided in the con-
necting frame 219. The configurations of the positioning
members 213 and the bushings 220 shall be the same
as those of the below-discussed positioning members
113 and the bushings 120 (these reference numbers are
also the same). The fixing and releasing mechanisms
221 are fixed while the vertical positions of them are main-
tained by the positioning members 213 and bushings
220.
[0018] By the way, as in Figs. 4 and 5, as a plurality of
posts, the three posts 206a, 206b, and 206c are installed
to stand on the base 201. The upper frame 207 is installed
on the top of each post. Namely, the upper frame 207 is
connected and fixed to the posts 206a, 206b, and 206c.
The post 206a, which is one of the plurality of posts 206a-
206c, serves also as a main shaft of the turntable 208.
The functions of the turntable 208 are the same as those
of the below-discussed turntable 8, 108. Namely, the
turntable 208 can transport the pattern carrier 210. The
pattern carrier 210 is loaded on the turntable 208 via the
support 209. As in the below-discussed pattern carrier
110, the surrounding frame 212 is installed on the pattern
carrier 210, which is loaded on the turntable 208. The
table 203 has the cylinder 216 for raising and lowering
the surrounding frame, the head 217, and the suspended
rod 218, etc., as in the below-discussed table 103 (see
Fig. 1).
[0019] The end 225c of the squeezing mechanism 225
is fixed to the upper frame 207. As in the below-discussed
squeezing mechanisms 32 and 125, the squeezing
mechanism 225 consists of many cylinders 225a, the
squeezing feet 225b, which serve as a squeezing mem-
ber connected to the tip of the cylinder 225a, and the end
225c, which is a support for supporting the cylinder 225a.
In this embodiment, the end 225c of the squeezing mech-
anism 225 is fixed to the center of the lower part of the
upper frame 207.
[0020] On the other hand, the connecting frame 219
is connected to the three posts 206a-206c. Also, the con-

necting frame 219 comprises a plurality of frame mem-
bers 219a that are combined to form an approximate rec-
tangle such that the connecting frame 219 surrounds the
pattern carrier 210. The connecting frame 219 is con-
nected to the upper frame 207 via the plurality of frame
members. The plurality of frame members are installed
at the four corners near the frame members 219a such
that the plurality of frame members surround the pattern
carrier 210. Four frame members stand near the four
respective corners of the apparatus. Two of them also
serve as the posts 206b and 206c. The other two frame
members, which serve as the reinforcing frames 219b,
are connected between the connecting frame 219 and
the upper frame 207. Namely, the upper frame 207 and
the connecting frame 219 are strongly connected by the
plurality of frame members consisting of the frame mem-
bers 219b and the posts 206b and 206c that are formed
to have a frame-like shape in their horizontal planes and
are perpendicularly installed such that they surround the
flask W and the pattern carrier 210.
[0021] Namely, the fixing and releasing mechanism
221 is fixed to the connecting frame 219. The connecting
frame 219 is strongly fixed to the upper frame 207. The
upper frame 207 is fixed to the end 225c of the squeezing
mechanism 225. So, the pattern carrier 210 can be fixed
to the end 225c of the squeezing mechanism 225 and
the upper frame 207 by horizontally transporting the
wedge 221b by means of the cylinder 221a such that the
wedge 221b engages the pattern carrier 210. On the oth-
er hand, the engagement with the pattern carrier 210 can
be canceled by pulling back the wedges 221b. Thus, the
pattern carrier 210 can be transported vertically without
limitation, i.e., it can be released.
[0022] Namely, the upper frame 207 and the connect-
ing frame 219 together form a circular frame that extends
from the upper frame 207 to the pattern carrier 210. Also,
when the fixing and releasing mechanism 221 is in the
state for fixation, the pattern carrier 210, which is subject
to the squeezing power provided from above by means
of the squeezing mechanism 225, can be supported by
the upper frame 207 and connecting frame 219, which
are strongly connected to the pattern carrier 210. So, the
raising and lowering mechanism 202 can be prevented
from being subjected to the squeezing power. In addition,
the post 206 below the connecting frame 219 and the
base 201 can be prevented from being subjected to the
squeezing power. Generally, the load caused by the
squeezing power is several times or several tens of times
larger than the load caused by the weight of the compo-
nents of the apparatus on the base. However, the load
caused by the squeezing power can be canceled by using
the above configuration comprising the upper frame 207
and the connecting frame 219. Accordingly, needless to
say, the raising and lowering mechanism 202 can be
made smaller. In addition, the base 201 and the lower
part of the post 206 can also be made smaller.
[0023] Incidentally, the number of posts 206 is not lim-
ited to three, as given in Figs. 4 and 5. The number may
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be changed depending on the size of the flask W and the
configurations of the apparatus. For example, the con-
figuration that comprises three posts as shown in Figs.
4 and 5 is compatible with an apparatus where sand is
loaded outside the posts as in the below-discussed third
embodiment. For example, if the upper frame needs to
be more robust when the sand hopper or the squeezing
mechanism is alternatively transported as in the second
embodiment, two more posts like the posts 206d and
206e in Fig. 6 may be added.
[0024] The component that can be engaged with and
fixed to the fixing and releasing mechanism 221 to accept
the squeezing power is not limited to the pattern carrier
210, as discussed above. The component may be any
component as long as it can be engaged with the fixing
and releasing mechanism 221 in a position above the
raising and lowering mechanism 202. Namely, for exam-
ple, the fixing and releasing mechanism of the apparatus
of the present invention may have a configuration where-
by the table 203 is fixed by having an engaging part pro-
trude from the connecting frame 219 to be engaged with
table 203 such that the table on which the squeezing
power is loaded is supported by the engaging part. When
the apparatus where the squeezing power is loaded on
the table is used, for example, as in Fig. 7, the connecting
frame 219 may have a fixing and releasing mechanism
251, which has the same configurations as those of the
fixing and releasing mechanisms 221, such that the
wedge 251b, which serves as an engaging part, is driven
by the cylinder 251a to be engaged with the slot 252 that
is provided in the table 203. The fixing and releasing
mechanism 251 in Fig. 7 can fix the table 203 by having
the engaging part protrude from the connecting frame
219 to thereby be engaged with the table 203. Thus, the
connecting frame 219 and the upper frame 207 can re-
ceive the squeezing power caused by the squeezing
mechanism 225.
[0025] As given above, the apparatus 200 comprises
the fixing and releasing mechanisms 221, 251, which can
alternatively fix or release the pattern carrier 210 or table
203, etc., one of which may be the component that is
subject to the squeezing power. So, the component that
is subject to the squeezing power can be physically sep-
arated from the raising and lowering mechanism 202 be-
cause the component can be in a position above the rais-
ing and lowering mechanism 202. Thereby the raising
and lowering mechanism 202 for raising and lowering
the table 203 and the pattern plate 211, such as a raising
and lowering cylinder, can be made smaller. Because of
the presence of the raising and lowering mechanism 202,
the apparatus 200 can be used to mold a larger mold
than that can be molded by an apparatus having a con-
figuration where the posts themselves comprise a cylin-
der and the upper frame itself is raised and lowered by
the cylinder. So, the apparatus 200 is suitable for molding
a large mold. Incidentally, though most characteristic
configurations have been explained, the above appara-
tus 200 may have the same configurations as each of

the configurations disclosed with respect to the appara-
tus 100 of the below-discussed third embodiment (see
Fig. 24, etc.). Also, each configuration of the apparatus
200 may be replaced by any of the configurations of the
apparatus 40 (see Fig. 12, etc.) given in the second em-
bodiment.
[0026] Incidentally, the fixing and releasing mecha-
nisms 221, 251, which are both wedge-driving mecha-
nisms that can horizontally slide and drive each of the
wedges 221b, 251b, have been given as the examples
of the fixing and releasing mechanism of the above ap-
paratus 200. However, the fixing and releasing mecha-
nism is not limited to them.
[0027] For example, as in Fig. 8, the fixing and releas-
ing mechanism may be the fixing and releasing mecha-
nism 261, which is a wedge-driving mechanism that
drives a wedge, which is used as an engaging part, from
the connecting frame 219 by horizontally rotating (turn-
ing) it. The mechanism 261 in Figs. 8(A) to 8(D) has a
pair of wedges 261b. Each wedge can freely rotate hor-
izontally. Each wedge serves as an engaging part. Also,
the mechanism 261 has the pins 261c, each of which
serves as a center for the rotation of the wedges 261b.
Also, the mechanism 261 has the cylinder 261a, which
is connected to each end of the pair of the wedges 261b
and drives the pair of the wedges 261b. Figs. 8(A) and
8(B) correspond to Figs. 3(A) and 3(B), respectively.
Each figure is a sectional view shown when the mecha-
nism 261 is in the state for fixation and in the state for
release. Figs. 8(C) and 8(D) show the cross section of
the mechanism 261 when it is in the state for fixation and
when it is in the state for release, respectively. In the
state for release as in Fig. 8(D), the cylinder 261a retracts,
and then the wedges 261b are horizontally rotated
around each of the pins 261c due to the mutual approach
of the ends 261d of the pair of the wedges 261b. Thereby
the fixing and releasing mechanism 261 engages the
slots 262 in the pattern carrier 210, as in Figs. 8(A), 8(B),
and 8(C). Incidentally, the liner 262a, which has a taper
corresponding to a taper of the other end 261e of the
wedge 261b, is provided in the upper part of each slot
262 in the pattern carrier 210.
[0028]  Also, for example, as in Fig. 9, the fixing and
releasing mechanism of the apparatus 200 may be the
fixing and releasing mechanism 271. The fixing and re-
leasing mechanism 271 can horizontally rotate a plate
from the connecting frame 219. The plate serves as an
engaging part. The fixing and releasing mechanism 271,
which is shown in Figs. 9(A) to 9(D), has a pair of the
plates 271b. The plates can be horizontally rotated with-
out limitation. Each serves as an engaging part. Also, the
mechanism 271 has the pins 271c. Each pin 271c serves
as a center for the rotation of the plates 271b. Also, the
mechanism 271 has a cylinder 271a. The cylinder is con-
nected to the end of the pair of the plates 271b and drives
the pair of plates 271b. Figs. 9(A) to 9(D) are figures that
correspond to Figs. 8(A) to 8(D), respectively. The mech-
anism 271 is in the state for release in Fig. 9(D). The
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ends of the pair of the plates 271b approach each other
by the retraction of the cylinder 271a, and thereby the
plates 271b are horizontally rotated around each of the
pins 271c. Thereby the fixing and releasing mechanism
271 engages the slots 272 in the pattern carrier 210, as
in Figs. 9(A), 9(B), and 9(C). Incidentally, the liner 272a
is provided on the upper surface of each slot 272 in the
pattern carrier 210. Also, the fixing and releasing mech-
anism of the apparatus 200 in Fig. 9 may be configured
in the same way as in Figs. 2 and 3 such that the fixing
and releasing mechanism can be in the state for fixation
when the plates are engaged by causing them to be hor-
izontally slid and protrude and such that the fixing and
releasing mechanism can be in the state for release when
the plates are pulled back. Also, the fixing and releasing
mechanism may comprise one large wedge that is
formed by uniting the two wedges provided at the side
of the pattern carrier 210 as shown in Figs. 2 and 3 or
one large plate that can be used in place of the large
wedge such that the fixing and releasing mechanism is
in the state for fixation when the large wedge or the large
plate is slid and protrudes in an approximately horizontal
direction, and such that the fixing and releasing mecha-
nism is in the state for release when the large wedge or
the large plate is pulled back. Namely, the engaging part
of the fixing and releasing mechanism may have approx-
imately the same width as the lengths of both sides of
the pattern carrier or the table such that the engaging
part can engage both sides of the pattern carrier or the
table.
[0029] Also, the fixing and releasing mechanism of the
apparatus 200 may be, for example, the fixing and re-
leasing mechanisms 281, 291, which vertically rotate
(turn) a plate that serves as an engaging part from the
connecting frame 219, as in Figs. 10 and 11. The fixing
and releasing mechanisms 281, 291 shown in Figs. 10
and 11 have the plates 281b, 291b and the cylinders
281a, 291b, respectively. The plates 281b, 291b can be
vertically rotated without limitation. Each serves as an
engaging part. The cylinders 281a, 291b each drive a
plate. The fixing and releasing mechanisms 281, 291 are
in the state for release in Figs. 10(A) and 11(A). They will
engage the slots 282, 292 of the pattern carrier 210 as
in Figs. 10(B) and 11(B) after the plates 281b, 291b are
rotated by the extension of the cylinders 281a, 291a. The
fixing and releasing mechanism 291 in Fig. 11 has the
plates 291b, 291c. The plates 291b, 291c serve as a pair
of the engaging parts. The plate 291c is rotated in a di-
rection opposite to the direction of the rotation of the plate
291b. The plate 291c engages the support 291d that is
connected to the connecting frame 219. Thereby the
plate 291c is engaged with the pattern carrier 210. The
fixing and releasing mechanisms 281, 291 in Figs. 10
and 11 can make the power output by the cylinder less
than that of the horizontal rotating system in Figs. 8 and
9. As given above, the fixing and releasing mechanisms
261, 271, 281, 291 of the apparatus 200 may fix the table
203 and the pattern carrier 210 in a position above the

raising and lowering mechanism 202. Thereby the raising
and lowering mechanism 202 and the component that is
subject to the squeezing power may be physically sep-
arated. As a result, the raising and lowering mechanism
202, etc., can be made smaller. In addition, for example,
the mechanism for providing foundry sand, etc., of the
above apparatus 200 may have a cylinder, etc., which
serves as a molding-space-forming mechanism for ap-
propriately forming the molding space to have a desired
shape of a pattern, such that the foundry sand in the
molding space can be appropriately compressed in ac-
cordance with the desired shape.
[0030] Next, a method for molding a mold by using the
apparatus 200 discussed above is explained. For exam-
ple, the method comprises the following: a step for trans-
porting the pattern carrier 210 that carries the pattern
plate 211 to a position below the sand hopper 226, which
serves as a mechanism for providing foundry sand; a
step for raising the pattern carrier 210 by means of the
raising and lowering mechanism 202 to form a molding
space defined by the sand hopper 226, the filling frame
224, the flask W, and the pattern plate 211; a step for
filling the molding space with the foundry sand; a step
for positioning the squeezing mechanism 225 in a posi-
tion above the filling frame 224; a step for fixing the pat-
tern carrier 210 or the table 203 that is subject to the
squeezing power caused by the squeezing mechanism
225; a step for squeezing the foundry sand by means of
the squeezing mechanism 225; a step for releasing the
fixation of the pattern carrier 210 or the table 203 that is
subject to the squeezing power caused by the pattern
carrier 210; a step for lowering the pattern carrier 210;
and a step for removing the squeezing mechanism 225
from a position above the filling frame 224.
[0031] The phrase "positioning the squeezing mecha-
nism to a position above the filling frame" means adjust-
ing the positional relationship between the filling frame
224 and the squeezing mechanism 225. For example,
the phrase means transporting the squeezing mecha-
nism such that it will be located above the filling frame
224. Or, the phrase means transporting the pattern car-
rier 210, the flask W, or the filling frame 224 such that it
will be located below the squeezing mechanism 225. The
phrase "fixing the pattern carrier or table that is subject
to the squeezing power caused by the squeezing mech-
anism" means, for example, fixing the pattern carrier or
table to the connecting frame 219 that is connected to
the upper frame 207 such that they can receive the ver-
tical load. The mechanism for fixing the pattern carrier or
the table may be the above fixing and releasing mecha-
nism 221, etc., which can release the fixed pattern carrier
such that the pattern carrier can be moved vertically.
[0032] In the above method for molding a mold, the
relative positions of the pattern carrier 210 and the con-
necting frame 219 are determined by means of the po-
sitioning member 213, which is fixed to the pattern carrier
210, by raising the pattern carrier 210 after the step for
transporting the squeezing mechanism 225 to a position
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above the filling frame 224 is carried out.
[0033] Also, the pattern carrier 210 has the surround-
ing frame 212. The frame 212 can be raised and lowered
while it surrounds the circumference of the pattern plate
211. After the step for transporting the flask W to a posi-
tion below the sand hopper 226 and the filling frame 224
and above the pattern carriers 210, the surrounding
frame 212 is inserted into the molding space during the
step for causing the upper surface of the surrounding
frame 212 to protrude above the parting plane of the pat-
tern plate 211. Incidentally, the step for transporting the
flask is performed at least before the step for defining the
molding space. The step for squeezing the foundry sand
comprises a step for carrying out the first squeeze of the
foundry sand by lowering the squeezing member
(squeezing feet 225b) of the squeezing mechanism 225
and a step for carrying out the second squeeze of the
foundry sand by lowering the squeezing member while
the surrounding frame 212 is being lowered. The step for
removing the flask is performed after the step for raising
the squeezing member. The step for removing the flask
is performed by raising the surrounding frame 212. The
foundry sand is loaded through the sand-providing nozzle
229 during the step for filling the molding space with the
foundry sand. Incidentally, only the most characteristic
steps of the method for molding a mold have been ex-
plained. However, the methods for molding a mold may
have the same steps as those included in the method for
molding a mold, by using the apparatus 100 in the below-
discussed third embodiment. Also, the steps of the meth-
ods may be replaced by those included in the method for
molding a mold by using the apparatus 40 in the second
embodiment.
[0034] As discussed above, the method of the present
invention for molding a mold by using the apparatus 200
is characterized in that the method comprises the follow-
ing: a step for loading foundry sand into the space defined
by the pattern plate 211, which is loaded above the table
203 on the pattern carrier 210 that is raised and lowered
by the raising and lowering mechanism 202, and defined
by the flask W, which is located above the pattern carrier
211; a step for fixing the component that is subject to the
squeezing power caused by the squeezing mechanism
225 for squeezing from above the foundry sand, in a po-
sition above the raising and lowering mechanism 202 by
means of the fixing and releasing mechanism 221, etc.;
a step for squeezing the foundry sand by means of the
squeezing mechanism 225; and a step for canceling the
fixation of the component that is subject to the squeezing
power by means of the fixing and releasing mechanism
221, etc. So, the squeezing step can be performed while
the raising and lowering mechanism and the component
that is subject to the squeezing power are physically sep-
arated. For example, the raising and lowering mecha-
nism, such as the raising and lowering cylinder, for raising
and lowering the table and the pattern plate, can be made
smaller. Also, the components that are required for the
operation of the raising and lowering mechanism, etc.,

can be made smaller.
[0035] Next, the second embodiment as in Figs. 12 to
23 and the third embodiment as in Figs. 24 to 33 are
explained as more concrete embodiments of the appa-
ratus and embodiments of the method of the present in-
vention for molding a mold.
[0036] Next, the second embodiment is explained. As
in Fig. 12, the apparatus 40 comprises the raising and
lowering cylinder 2 (an oil hydraulic cylinder in this em-
bodiment) and the table 3. The cylinder 2 is loaded at the
center of the top of the base 1. The table 3 is connected
to the tip of the raising and lowering cylinder 2. The ap-
paratus 40 further comprises the guide rods 4. They are
disposed outside the raising and lowering cylinder 2. The
base 1 is equipped with the guide rods 4. They penetrate
through the holders 5 such that the rods can slide verti-
cally inside the holders 5. Incidentally, the tips of the guide
rods 4 are connected to the table 3.
[0037] The posts 6 are installed on both ends of the
base 1 (see Fig. 12). The upper frame 7 is installed be-
tween the tops of the posts 6. The center of the turntable
8 is supported by one of the posts 6 (the post stands on
the left in Fig. 12) at a lower position on it such that the
turntable 8 can be rotated horizontally. The left post 6
also serves as a main shaft of the turntable 8 in Fig. 12.
The supports 9 (see Fig. 14) are attached to the turntable
8. The pattern carriers 10 are loaded on the supports 9
attached on both ends of the turntable 8. Incidentally, the
turntable 8 can be rotated by means of an actuator (not
illustrated). For example, an oil hydraulic cylinder, etc.,
can be used as the actuator. Also, the pattern carrier 10
is transported to a position above the table 3 by rotating
the turntable 8 while the table 3 is in the lowest position.
[0038] The pattern plate 11 (11A) is loaded on the pat-
tern carrier 10. The pattern carrier 10 is equipped with
the surrounding frame 12. The surrounding frame 12 can
be raised and lowered while it surrounds the circumfer-
ence of the pattern plate 11 (11A). The plurality of posi-
tioning members 13 are fixed onto both ends of the pat-
tern carrier 10 (four positioning members are used in this
embodiment). The positioning members can determine
the position of the pattern carrier 10 relative to the frame
member 19a of the below-discussed flask-transporting
mechanism. The plurality of slots 14 for wedges are
formed in the lower parts at both sides of the pattern
carrier 10 (four slots are formed in this embodiment). The
below-mentioned wedges 21b are driven into the slots.
The liners 15 are fixed to the ceilings of the slots 14 (see
Fig. 23). The liners 15 contact the wedges 21b.
[0039] The table 3 is equipped with the plurality of cyl-
inders 16 for raising and lowering a surrounding frame
(the cylinders are oil hydraulic cylinders in this embodi-
ment) (four cylinders are installed in this embodiment).
The heads 17 are connected to the respective tips of the
cylinders 16. The plurality of suspended rods 18 are hung
on the lower surface of the surrounding frame 12 (four
rods are suspended in this embodiment). Incidentally,
the surrounding frame 12 can be raised and lowered via
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the suspended rod 18 by the extension and the retraction
of the cylinder 16. A clamping device for clamping the
pattern carrier 10 is mounted on the table 3. The clamping
device is not illustrated. The clamping of the table 3 is
released when the table is located in the lowest position.
Also, the pattern carrier 10 is clamped to the table 3 when
the table 3 is raised.
[0040] The flask-transporting conveyor 19 is disposed
above the base 1. The conveyor 19 serves as a mecha-
nism for transporting the flask W to and from a position
above the pattern carrier 10. The conveyor 19 comprises
the frame member 19a and the roller 19b. The frame
member 19a is equipped with the roller 19b. The frame
member 19a is equipped with the plurality of bushings
20 (four bushings are used in this embodiment). The po-
sitioning members 13 that are fixed to the pattern carrier
10 are inserted into the bushings 20. The positioning
members 13 are inserted in the bushings 20 when the
pattern carrier 10 is raised. Thereby the position of the
pattern carrier 10 is determined relative to the position
of the frame member 19a.
[0041] The lower part of the frame member 19a is
equipped with the plurality of wedge-driving mechanism
21 (four mechanisms are used in this embodiment). The
wedge-driving mechanism 21 consists of the transverse
cylinder 21a, the wedge 21b connected to the tip of the
transverse cylinder 21a, and the guiding member 21c for
guiding the transportation of the wedge 21b. Incidentally,
the wedge 21b is driven into the slot 14 by extending the
transverse cylinder 21a while the position of the pattern
carrier 10 relative to the position of the frame member
19a is being maintained.
[0042] The plurality of positioning pins 22 are fixed to
the upper part of the frame member 19a (four pins are
used in this embodiment). The filling frame 23, which can
be raised and lowered, is disposed above the flask W.
The filling frame 23 is loaded on the frame member 19a.
The frame member 19a and the filling frame 23 are po-
sitioned by means of the positioning pins 22. A plurality
of (four cylinders in this embodiment) downward-facing
cylinders 24 (each downward-facing cylinder is an oil hy-
draulic cylinder in this embodiment) are disposed above
both ends of the filling frame 23. The plurality of down-
ward-facing cylinders 24 are attached to the upper frame
7. The heads 25 are connected to respective tips of the
plurality of the downward-facing cylinders 24, which are
disposed on the left and right in Fig. 12.
[0043] The sand hopper 26 is disposed above the
flask-transporting conveyor 19. The sand hopper 26 is
transported to a position above the flask W and the filling
frame 23. The sand-loading slot 28 is installed at the up-
per end of the sand hopper 26. The sand-loading slot 28
is opened and closed by the sliding gate 27. The sand-
providing nozzle 29 is provided at the lower end of the
sand hopper 26 (see Fig. 14). Incidentally, the rollers 30
are installed on both sides of the sand hopper 26. The
rollers 30 can rotate on the rails 31 that are fixed to the
upper frame 7.

[0044] The squeezing mechanism 32 is disposed
above the flask-transporting conveyor 19 and next to the
sand hopper 26 (see Fig. 13). As in Fig. 13, the squeezing
mechanism 32 consists of the many cylinders 32a (they
are oil hydraulic cylinders in this embodiment), the
squeezing feet 32b, and the support 32c. The squeezing
feet 32b serve as squeezing members connected to the
tips of the cylinders 32a. The support 32c supports the
cylinder 32a. The rollers 33 are attached to both sides of
the support 32c. The rollers 33 can rotate on the rails 31.
[0045] As in Fig. 14, a transporting cylinder 34 is dis-
posed above the squeezing mechanism 32. The cylinder
34 is attached to the upper frame 7 (not shown). The
sand hopper 26 and the squeezing mechanism 32 are
connected to the tip of the transporting cylinder 34 via a
connecting pin 35. The sand hopper 26 or the squeezing
mechanism 32 is alternatively transported to a position
above the flask W and the filling frame 23 by the extension
and the retraction of the transporting cylinder 34.
[0046] The operations of the apparatus 40 having such
a configuration will now be explained. First, the pattern
carrier 10, which carries the pattern plate 11, is trans-
ported to a position above the table 3 by rotating the
turntable 8. An empty flask W is transported to a position
below the sand hopper 26 and the filling frame 23 and
above the pattern carriers 10 by means of the flask-trans-
porting conveyor 19. This is the state shown in Fig. 12
and Fig. 14.
[0047] Then, the upper surface of the surrounding
frame 12 is caused to protrude above the parting plane
of the pattern plate 11 by extending the cylinder 16 to
raise and lower the surrounding frame (the upper surface
is caused to protrude above the parting plane by 30 mm
in this embodiment). The molding space is formed by the
sand hopper 26, the filling frame 23, the flask W, the
surrounding frame 12, and the pattern plate 11 when the
pattern carrier 10, the flask W, and the filling frame 23
are raised via the table 3 by the extension of the raising
and lowering cylinder 2. Incidentally, an encoder (not il-
lustrated) is fixed to the table 3. The table 3 can be
stopped in a desired position by means of the encoder.
Thereby the size of the molding space can be adjusted.
The lower surfaces of the heads 25 of the downward-
facing cylinders 24 contact the upper surface of the filling
frame 23 after the molding space is formed.
[0048] Next, the foundry sand S is loaded into the mold-
ing space through the sand-providing nozzle 29. Inciden-
tally, air-discharging chambers that are not illustrated in
the figures are installed on the inner surface 26a of the
sand hopper 26 and on the lower inside part 26b of the
sand hopper 26. The air-discharging chambers are con-
nected to a switching valve. The switching valve is not
illustrated in the figures. Air is discharged from the air-
discharging chambers and goes into the sand hopper 26
when the switching valve is opened. Thereby the foundry
sand S is floated and fluidized, and then the foundry sand
S is loaded into the molding space through the sand-
providing nozzle 29 (see Fig. 15). Incidentally, for exam-
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ple, green sand and artificial sand that is made from ce-
ramics, etc., can be used as the foundry sand S.
[0049] Next, to a position where a gap between the
sand hopper 26 and the filling frame 23 is ensured, the
pattern carrier 10, the flask W, and the filling frame 23
are lowered via the table 3 by retracting the raising and
lowering cylinder 2. This state is shown in Fig. 16.
[0050] Next, the sand hopper 26 is transported from a
position above the filling frame 23 by extending the trans-
porting cylinder 34. Then the squeezing mechanism 32
is transported to a position above the filling frame 23.
This state is shown in Fig. 17. Incidentally, the sand-load-
ing slot 28 is opened by operating the sliding gate 27
while the sand hopper 26 is transported from that posi-
tion. After the sand hopper 26 is transported to the distal
end, the foundry sand S is loaded into the sand hopper
26 through the sand-loading slot 28 by a mechanism for
loading foundry sand (for example, the mechanism may
be a belt feeder). The mechanism is not illustrated in the
figures.
[0051] Next, the pattern carrier 10, the flask W, and
the filling frame 23 are raised via the table 3 by extending
the raising and lowering cylinder 2. Thereby the position-
ing members 13 are inserted into the bushings 20. As a
result, the positions of the pattern carrier 10 and the frame
member 19a are determined. Then the wedges 21b are
driven into the slots 14 of the pattern carrier 10 by ex-
tending the traverse cylinders 21a while the positions of
the pattern carrier 10 and the frame member 19a are
maintained (see Figs. 18 and 22). Then the wedges 21b
contact the liner 15.
[0052] Next, the first squeeze of the foundry sand S is
carried out by extending many cylinders 32a to lower the
squeezing feet 32b. Then the second squeeze of the
foundry sand S is carried out by lowering the squeezing
feet 32b while the surrounding frame 12 is being lowered
by retracting the cylinder 16 (see Fig. 19).
[0053] Next, the squeezing feet 32b are raised by re-
tracting the many cylinders 32a. Then the surrounding
frame 12 is raised by extending the cylinder 16 (see Fig.
20). Incidentally, the upper surface of the filling frame 23
is pressed by the heads 25 of the downward-facing cyl-
inders 24 while the surrounding frame is being removed.
The downward-facing cylinders 24 retract along with the
elevation of the surrounding frame 12 while the heads
25 of the downward-facing cylinders 24 press the upper
surface of the filling frame 23. This is because the down-
ward pressure caused by the downward-facing cylinders
24 is lower than the upward pressure caused by the cyl-
inder 16.
[0054] Next, the wedges 21b are pulled from the slots
14 of the pattern carrier 10 by retracting the traverse cyl-
inders 21a.
[0055] Next, the pattern carrier 10, the flask W, and
the filling frame 23 are lowered via the table 3 by retracting
the raising and lowering cylinder 2. The lower surfaces
of the heads 25 of the downward-facing cylinders 24 and
the upper surface of the filling frame 23 are separated

along with the lowering of the filling frame 23.
[0056] Next, the surrounding frame 12 is lowered by
retracting the cylinder 16 when the table 3 is located at
the lowest position. Then the squeezing mechanism 32
is transported from a position above the filling frame 23
and the sand hopper 26 is transported to a position above
the filling frame 23 by retracting the transporting cylinder
34. This state is shown in Fig. 21. Incidentally, the sand-
loading slot 28 is closed by reversely operating the sliding
gate 27 when the sand hopper 26 is transported to that
position.
[0057] Then the molded flask W is transported away
by means of the conveyor 19. Then another empty flask
W is transported to a position below the sand hopper 26
and the filling frame 23 and above the pattern carrier 10.
Then the pattern carrier 10 that carries the pattern plate
11A is transported to a position above the table 3 by
rotating the turntable 8. The above operations are repeat-
ed.
[0058] Incidentally, as described above, as for the ap-
paratus 40, the positions of the pattern carrier 10 and the
frame member 19a are determined by having the posi-
tioning members 13 be inserted into the bushings 20.
The pattern carrier 10 is caused to be horizontal due to
the determination of the positions of the pattern carrier
10 and the frame member 19a. Then the wedges 21b
are driven into the slots 14 of the pattern carrier 10 while
the positions of the pattern carrier 10 and the frame mem-
ber 19a are maintained. Accordingly, the pattern carrier
10 is pinched, and thus fixed, by means of the frame
member 19a and the wedges 21b. As for the apparatus
40, the wedges 21b are subject to the squeezing power
caused by the squeezing feet 32b because the squeeze
is carried out by means of the squeezing feet 32b while
the pattern carrier 10 is fixed. Thereby the raising and
lowering cylinder 2 is not subject to the squeezing power
caused by the squeezing feet 32b. Thereby the raising
and lowering cylinder 2 can be made smaller. Also, the
components that are required for the operation of the
raising and lowering cylinder 2, etc., can be made small-
er.
[0059] Generally, the surrounding frame cannot be ac-
curately removed if it is removed when the raising and
lowering cylinder 2 is extended. This because the pattern
carrier 10, etc., may shake. However, as for the appara-
tus 40, even if the raising and lowering cylinder 2 is ex-
tended, the surrounding frame is removed while the pat-
tern carrier 10 is pinched, and thus fixed, by means of
the frame member 19a and the wedges 21b. The shaking
of the pattern carrier 10, etc., can be prevented. Thereby
the surrounding frame can be accurately removed.
[0060] Incidentally, many squeezing feet 32b were
used as the squeezing member in the second embodi-
ment given above. However, the squeezing member is
not limited to the squeezing feet. For example, one flat
squeezing board may be used as the squeezing member.
Incidentally, a mechanism for raising and lowering the
squeezing board may consist of a cylinder or a plurality
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of cylinders. Also, the configurations and the modifica-
tions of the apparatus 200 of the first embodiment given
above may be applied to the apparatus 40 of the second
embodiment.
[0061] As explained above, the apparatus 40 of the
present invention for molding a mold is characterized in
that the apparatus comprises the following: a raising and
lowering cylinder attached to a base; a table that is con-
nected to the raising and lowering cylinder; a pattern car-
rier that carries a pattern plate and is transported to and
from a position above the table, wherein the pattern car-
rier is equipped with a surrounding frame that can be
raised and lowered while it surrounds the circumference
of the pattern plate; a flask-transporting mechanism that
is disposed above the base and transports a flask to and
from a position above the pattern carrier; a sand hopper
that is disposed above the flask-transporting mechanism
and is transported to a position above the flask; a squeez-
ing mechanism disposed above the flask-transporting
mechanism, wherein the squeezing mechanism or the
sand hopper is alternatively transported to and from a
position above the flask; a filling frame that can be raised
and lowered and is disposed above the flask; a position-
ing member that determines the positions of the pattern
carrier relative to the frame member of the flask-trans-
porting mechanism and is fixed to the pattern carrier; and
a wedge-driving mechanism that is attached to the frame
member and drives a wedge into the pattern carrier while
the positions of the pattern carrier and the frame member
are maintained by the positioning member. The use of
these components can provide various advantages. For
example, the raising and lowering cylinder for raising and
lowering the table and the pattern plate can be made
smaller. Also, the components that are required for the
operation of the raising and lowering cylinder, etc., can
be made smaller.
[0062] The method of the present invention for molding
a mold by using the apparatus 40 is characterized in that
the method comprises the following: a step for transport-
ing a pattern carrier to a position above a table, wherein
the pattern carrier carries a pattern plate and is equipped
with a surrounding frame that can be raised and lowered
while it surrounds the circumference of the pattern plate
and for transporting a flask to a position below the sand
hopper and the filling frame and above the pattern carrier;
a step for causing the upper surface of the surrounding
frame to protrude above the parting plane of the pattern
plate; a step for raising the pattern carrier to and from a
molding space defined by the sand hopper, the filling
frame, the flask, the surrounding frame, and the pattern
plate; a step for loading foundry sand into the molding
space through a sand-providing nozzle; a step for low-
ering the pattern carrier to a position where a gap be-
tween the sand hopper and the filling frame is ensured;
a step for transporting the sand hopper from a position
above the filling frame and transporting a squeezing
mechanism to a position above the filling frame; a step
for allowing the positioning member fixed to the pattern

carrier to determine the positions of the pattern carrier
and the frame member of the flask-transporting mecha-
nism by raising the pattern carrier; a step for driving a
wedge into the pattern carrier while the positions of the
pattern carrier and the frame member are maintained; a
step for carrying out a first squeeze of the foundry sand
by lowering the squeezing member of the squeezing
mechanism; a step for carrying out a second squeeze of
the foundry sand by lowering the squeezing member
while the surrounding frame is being lowered; a step for
raising the squeezing member; a step for removing the
surrounding frame by raising it; a step for removing the
wedge from the pattern carrier; a step for lowering the
pattern carrier; and a step for transporting the squeezing
mechanism from a position above the filling frame and
transporting the sand hopper to a position above the filling
frame. These steps can provide various advantages. For
example, the raising and lowering cylinder for raising and
lowering the table and the pattern plate can be made
smaller. Also, the components that are required to raise
and lower the cylinder, etc., can be made smaller.
[0063] Next, the third embodiment will be explained.
As shown in Fig. 24, in the apparatus 100 for molding a
mold, the raising and lowering cylinder 102 is mounted
at the center of the upper part of the base 101 (the cylinder
is an oil hydraulic cylinder in this embodiment). The table
103 is connected to the tip of the raising and lowering
cylinder 102. The guide rods 104 are disposed outside
the raising and lowering cylinder 102. The holders 105
are mounted on the base 101. The guide rods 104 can
slide vertically inside the holders 105. Incidentally, the
tips of the guide rods 104 are connected to the table 103.
[0064] The posts 106 are installed on both ends of the
base 101 (see Fig. 24). The upper frame 107 is installed
between the tops of the posts 106. The center of the
turntable 108 is supported by a lower part of one of the
posts 106 such that the turntable 108 can be horizontally
rotated (the post is located on the left in Fig. 24). The
post 106 that is located on the left in Fig. 24 serves also
as the main shaft of the turntable 108. The bearing mem-
bers 109 are attached to the turntable 108 (see Fig. 25).
The pattern carriers 110, 110A are loaded on both ends
of the turntable 108 via the bearing members 109. Inci-
dentally, the turntable 108 can be rotated by means of
an actuator (not illustrated). For example, an oil hydraulic
cylinder, etc., can be used as the actuator. Also, the pat-
tern carriers 110, 110A are transported to a position
above the table 3 by rotating the turntable 108 while the
table 3 is in the lowest position.
[0065] The pattern plates 111, 111A are loaded on the
pattern carriers 110, 110A. The pattern carriers 110,
110A are equipped with the surrounding frames that can
be raised and lowered while the surrounding frames each
surround the circumferences of the pattern plates 111,
111A. The plurality of positioning members 113 (four po-
sitioning members are used in this embodiment) are fixed
on both ends of both pattern carriers 110, 110A. The
positioning members 113 determine the positions of the
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pattern carriers and the below-discussed frame member
119. The plurality of slots 114 (four wedges are used in
this embodiment) are formed in both lower parts of the
pattern carriers 110, 110A. The below-discussed wedges
121b are driven into each of the slots. The liners 115 are
fixed to the upper inside surfaces of the slots 114. The
liners 115 contact the wedges 121b.
[0066] The table 103 is equipped with the plurality of
cylinders 116 (the cylinders are oil hydraulic cylinders in
this embodiment) for raising and lowering the surround-
ing frame (four cylinders are used in this embodiment).
The rod heads 117 are each connected to the tips of the
cylinders 116. The plurality of suspended rods 118 (four
rods are used in this embodiment pieces) are hung on
the lower surface of the surrounding frame 112. Inciden-
tally, the surrounding frame 112 can be raised and low-
ered via the suspended rods 118 by the extension and
the retraction of the cylinders 116. A clamping device for
clamping the pattern carriers 110, 110A is mounted on
the table 3. The clamping device is not illustrated in the
figures. Thereby the clamping of the table 103 is re-
leased. Also, the pattern carriers 110, 110A are clamped
to the table 103 when the table 103 is raised.
[0067] The frame members 119 are disposed above
the base 101. The plurality of bushings 120 are attached
to the frame members 119 (four bushings are used in
this embodiment). The positioning members 113 that are
fixed to the pattern carriers 110, 110A are each inserted
into the bushings 120. The positions of the pattern car-
riers 110, 110A and the frame members 119 are deter-
mined when the pattern carriers 110, 110A are raised to
have the positioning members 113 be inserted into the
bushings 120.
[0068] The plurality of wedge-driving mechanisms 121
are attached to the lower parts of each of the frame mem-
bers 119 (four wedges are used in this embodiment). The
wedge-driving mechanism 121 consists of the traverse
cylinder 121a and the guiding member 121c. The wedge
121b is connected to the tip of the traverse cylinder 121a.
The guiding member 121c guides the transportation of
the wedge 121b. Incidentally, the wedges 121b are each
driven into the slots 114 by extending the traverse cylin-
ders 121a while the positions of the pattern carriers 110,
110A and the frame members 119 are maintained.
[0069] The conveyor 122 for transporting the flask W
to a position above the pattern carriers 110, 110A is dis-
posed inside the frame members 119. The conveyor 122,
which can open and close, serves as the flask-transport-
ing mechanism. The conveyor 122 consists of an arm
122a, a roller 122b, and a carrier 122c for loading the
filling frame. The upper end of the arm 122a is rotatablely
connected to the lower end of the upper frame 107. The
roller 122b is attached to the tip (lower end) of the arm
122a. The carrier 122c is fixed to a position in a perpen-
dicular part of the arm 122a.
[0070] A plurality of positioning pins 123 (four pins are
used in this embodiment) are fixed to the upper part of
the carrier 122c. The filling frame 124 is disposed above

the flask W and can be raised and lowered. The filling
frame 124 is loaded on the carrier 122c. The positions
of the carrier 122c and the filling frame 124 are deter-
mined by the positioning pins 123.
[0071] A plurality of downward-facing cylinders (the
cylinders are four oil hydraulic cylinders in this embodi-
ment) are disposed on both sides of the upper part of the
filling frame 124. The downward-facing cylinders are not
illustrated in the figures. The downward-facing cylinders
are attached to the upper frame 107. A head is connected
to each tip of the downward-facing cylinders. The head
is not illustrated in the figures.
[0072] The squeezing mechanism 125 is disposed
above the frame member 119. The squeezing mecha-
nism 125 consists of many cylinders 125a (the cylinders
are oil hydraulic cylinders in this embodiment), squeezing
feet 125b, which serve as squeezing members that are
connected to the tips of the cylinders 125a, and the sup-
port 125c, which supports the cylinder 125a. Incidentally,
the squeezing mechanism 125 is fixed to the center of
the lower part of the upper frame 107.
[0073] As shown in Fig. 24, the flask W and the filling
frame 124 are loaded on the pattern carrier 110A that is
transported outside the base 101. The sand hopper 126
is disposed above the filling frame 124 that is located
outside the base 101. The sand hopper 126 stores foun-
dry sand S for being loaded into the molding space de-
fined by the flask W and the filling frame 124 that are
located on the pattern carrier 110A. The sand-loading
slot 128 is provided in the upper end of the sand hopper
126. The sand-loading slot 128 is opened and closed by
means of the sliding gate 127. The sand-providing nozzle
129 is provided in the lower end of the sand hopper 126.
[0074] The sand hopper 126 can be raised and low-
ered through the hollow part of the moving cart 130. A
plurality of cylinders 131 for raising and lowering the sand
hopper are attached to the upper parts of the moving cart
130 outside the sand hopper 126 (four cylinders are used
in this embodiment). The tips of the cylinders 131 are
connected to the sand hopper 126. The sand hopper 126
can be raised and lowered by the extensions and the
retractions of the cylinders 131.
[0075] The rollers 130a are attached to the moving cart
130. The rollers 130a can rotate on the rail 132 that ex-
tends in the direction a flask W is moving. The rail 132
is supported by a post (not illustrated). Incidentally, the
moving cart 130 is self-propelled by a driving mechanism
(not illustrated) (for example, the driving mechanism may
be a motor). The moving cart 130 can run by itself be-
tween a position Z1, which is right above the flask W and
the filling frame 124 that have been loaded on the pattern
carrier 110A outside the base 101, and a position Z2,
which is a position where the sand hopper 126 is retracted
(see Fig. 25).
[0076] Now, the operation of the apparatus having
such a configuration is explained. First, an empty flask
W is transported to a position between the pattern carrier
110 and the filling frame 124 that is disposed above the
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pattern carrier 110, while (a) the pattern carrier 110,
which is one of the two pattern carriers 110, 110A, is
disposed above the table 103 (hereafter, the pattern car-
rier 110 may be referred to as "a pattern carrier for a
lower flask"), and (b) the pattern carrier 110A, which is
the other pattern carrier (hereafter, the pattern carrier
110A may be referred to as "a pattern carrier for an upper
flask") is disposed outside the base 101, and (c) the flask
W and the filling frame 124 are loaded on the pattern
carrier 110A. This state is shown in Fig. 24. Incidentally,
the sand hopper 126 is disposed in the position Z1 when
the apparatus is in the state shown in Fig. 24.
[0077] Then the flask W and the filling frame 124 are
loaded on the pattern carrier 110 by raising the pattern
carrier 110, the flask W, and the filling frame 124 via the
table 103 by extending the raising and lowering cylinder
102. Then the positioning pins 123 are pulled off the filling
frame 124. Thereby the flask-transporting conveyor 122
can be opened.
[0078] Outside the base 101, the sand hopper 126 is
lowered by retracting the cylinder 131. Thereby the sand-
providing nozzle 129 is inserted into the filling frame 124.
Accordingly, a molding space is formed by the pattern
plate 111A, the flask W, the filling frame 124, and the
sand hopper-126, which are all loaded on the pattern
carrier 110A. This state is shown in Fig. 26. Incidentally,
an encoder (not illustrated) is fixed to the sand hopper
126. The sand hopper 126 can be stopped by means of
the encoder in a desired position. Thereby the size of the
molding space can be adjusted.
[0079] Next, an opening and closing mechanism (not
illustrated) (for example, the mechanism may be a cylin-
der) opens the flask-transporting conveyer 122. Outside
the base 101, the sand-loading slot 128 is closed by re-
versely operating the sliding gate 127. Then the foundry
sand S is loaded into the molding space through the sand-
providing nozzle 129. Incidentally, air-discharging cham-
bers (not illustrated) are installed on the inner surface
126a of the sand hopper 126 and on the lower inside part
126b of the sand hopper 126. The air-discharging cham-
bers are connected to a switching valve. The switching
valve is not illustrated in the figures. Air is discharged
from the air-discharging chambers and goes into the
sand hopper 126 when the switching valve is opened.
Thereby the foundry sand S is floated and fluidized, and
then the foundry sand S is loaded into the molding space
through the sand-providing nozzle 129 (see Fig. 27). In-
cidentally, for example, green sand and artificial sand
that is made from ceramics, etc., can be used as the
foundry sand S.
[0080] Next, the flask W and the filling frame 124 that
are loaded on the pattern carrier 110 are lowered together
with the pattern carrier 110 via the table 103 by retracting
the raising and lowering cylinder 102. Outside the base
101, the sand hopper 126 is raised by expanding the
cylinder 131. Thereby the sand hopper 126 is separated
from the filling frame 124 to a position where a gap be-
tween the sand hopper 126 and the filling frame 124 is

ensured. Then the sand-loading slot 128 is opened by
operating the sliding gate 127. This state is shown in Fig.
28.
[0081] Next, by rotating the turntable 108 the empty
flask W and the filling frame 124 that are both loaded on
the pattern carrier 110 are transported to a position out-
side the base 101 together with the pattern carrier 110.
Then the flask W, which is filled with the foundry sand S,
and the filling frame 124, which are loaded on the pattern
carrier 110A, are transported to a position above the table
103 together with the pattern carrier 110A. Outside the
base 101, the foundry sand S is loaded into the sand
hopper 126 through the sand-loading slot 128 by means
of a foundry-sand-loading mechanism (for example, the
mechanism may be a belt feeder) (see Fig. 29). Inciden-
tally, the foundry-sand-loading mechanism is not shown
in the figures.
[0082] Next, the pattern carrier 110A, the flask W, and
the filling frame 124 are raised via the table 103 by ex-
tending the raising and lowering cylinder 102. Thereby
the positioning members 113 are inserted into the bush-
ings 120. As a result, the positions of the pattern carrier
110A and the frame member 119 are determined. Then
the wedges 121b are driven into the slots 114 of the pat-
tern carrier 110A by extending the traverse cylinders
121a while the positions of the pattern carrier 110A and
the frame member 119 are maintained. Then the wedges
121b contact the liners 115. Then the upper surface of
the surrounding frame 112 of the pattern carrier 110A is
caused to protrude above the parting plane of the pattern
plate 111A by extending the cylinder 116 (the upper sur-
face protrudes by 30 mm in this embodiment). This state
is shown in Fig. 30. In this state, the lower surfaces of
the heads of the downward-facing cylinders contact the
upper surface of the filling frame 124. Incidentally, the
downward-facing cylinders are not illustrated.
[0083] Next, the squeezing feet 125b are lowered by
extending many cylinders 125a to carry out the first
squeeze of the foundry sand S. Then the squeezing feet
125b are lowered while the surrounding frame 112 is be-
ing lowered by retracting the cylinders 116 to carry out
the secondary squeeze of the foundry sand S (see Fig.
31).
[0084] Next, the squeezing feet 125b are raised by re-
tracting many cylinders 125a. Then the surrounding
frame 112 is removed by raising it by extending the cyl-
inder 116. Incidentally, while the surrounding frame is
being removed, the upper surface of the filling frame 124
is pressed by the heads of the downward-facing cylinders
(not illustrated). However, the downward-facing cylinders
are retracted along with the elevation of the surrounding
frame 112 while their heads press the upper surface of
the filling frame 124. This is because the downward pres-
sure caused by the downward-facing cylinders is lower
than the upward pressure caused by the cylinder 116.
Next, the flask-transporting conveyor 122 (see Fig. 32)
is closed by the opening and closing mechanism. That
mechanism is not illustrated.
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[0085] Then the wedges 121b are pulled from the slot
114 of the pattern carrier 110A by retracting the traverse
cylinders 121a. Next, the pattern carrier 110A, the flask
W, and the filling frame 124 are all lowered via the table
103 by retracting the raising and lowering cylinder 102.
Thereby the flask W is loaded on the roller 122b, and the
filling frame 124 is loaded on the carrier 122c and is po-
sitioned by the positioning pins 123. Then the lower sur-
faces of the heads of the downward-facing cylinders and
the upper surface of the filling frame 124 are separated
along with the descent of the filling frame 124. Inciden-
tally, the downward-facing cylinders are not illustrated in
the figures.
[0086] Next, the surrounding frame 112 is lowered by
retracting the cylinders 116 when the table 103 is located
in the lowest position. That state is shown in Fig. 33. Then
the molded flask W is transported away by the flask-trans-
porting conveyor 122, and another empty flask W is trans-
ported to a position between the filling frame 124 and the
pattern carriers 110A. These operations are repeated.
[0087] Incidentally, as for the above apparatus 100,
the positions of the pattern carriers 110, 110A and the
frame member 119 are determined by having the posi-
tioning member 113 be inserted into the bushings 120.
The pattern carriers 110, 110A are caused to be horizon-
tal due to the determination of the positions of the pattern
carriers 110, 110A and the frame member 119. Then the
wedges 121b are driven into the slot 114 of the pattern
carriers 110, 110A. So, the pattern carriers 110, 110A
are pinched, and thus fixed, by the frame member 119
and the wedges 121b. As for the apparatus 100, the
wedges 121b are subject to the squeezing power caused
by the squeezing feet 125b because the squeeze is car-
ried out by the squeezing feet 125b while the pattern
carriers 110, 110A are fixed. Thereby the raising and
lowering cylinder 102 is not subject to the squeezing pow-
er caused by the squeezing feet 125b. Thereby the rais-
ing and lowering cylinder 102 can be made smaller. Also,
the components that are required for the operation of the
raising and lowering cylinder 102, etc., can be made
smaller.
[0088] Generally, the surrounding frame cannot be ac-
curately removed if it is removed when the raising and
lowering cylinder 102 is extended. This is because a
shaking of the pattern carriers 110 110A, etc., may occur.
However, as for the apparatus 40, even if the raising and
lowering cylinder 102 is extended, the surrounding frame
is removed while the pattern carriers 110, 110A are
pinched, and thus fixed, by means of the frame member
119a and the wedges 121b. So, the shaking of the pattern
carriers 110, 110A, etc., can be prevented while the sur-
rounding frame is being removed. Thereby the surround-
ing frame can be removed accurately.
[0089] Incidentally, in the third embodiment as de-
scribed herein, facing sand is not provided, nor is a set
of operations with a chiller (densener) carried out before
the foundry sand S is loaded into the molding space.
However, the embodiment is not so limited. A load of

facing sand or a set of operations with a chiller, etc., may
be carried out, before the foundry sand S is loaded into
the molding space. In this case, as shown above, the
foundry sand S is provided to the sand hopper 126
through the sand-loading slot 128 by means of a foundry-
sand-loading mechanism (not illustrated). Then the mov-
ing cart 130 runs by itself by means of a driving mecha-
nism (not illustrated) to retract the sand hopper 126 to
the position Z2. Then a chiller is manually or mechanically
mounted on the pattern plate (it is denoted by the number
111 in Fig. 30), which is loaded on the pattern carrier,
which has been transported outside the base 101 (the
pattern carrier is denoted by the number 110 in Fig. 30).
The facing sand is manually or mechanically provided to
the flask W on the pattern carrier. Then, by the time the
descent of the sand hopper 126 for having the sand-pro-
viding nozzle 129 inserted into the filling frame 124 is
started, the moving cart 130 runs by itself to the position
Z1 by means of the driving mechanism (not illustrated)
such that the sand hopper 126 is disposed right above
the flask W and the filling frame 124, which are both load-
ed on the pattern carrier that has been transported to a
position outside the base 101.
[0090] In the third embodiment, the sand hopper 126
is raised and lowered by the cylinder 131 outside the
base 101. However, the third embodiment is not limited
to such a way. Instead of raising and lowering the sand
hopper 126, the pattern carrier (the pattern carrier is de-
noted by the number 110A in Fig. 26), the flask W, and
the filling frame 124, which have all been transported
outside the base 101, may be raised and lowered. In this
case, a molding space is formed by raising the pattern
carrier, the flask W, and the filling frame 124, which have
all been transported to a position outside the base 101,
such that the sand-providing nozzle 129 is inserted into
the filling frame 124. Incidentally, to raise and lower the
pattern carrier, the flask W, and the filling frame 124,
which have all been transported to a position outside the
base 101, a raising and lowering lifter may be installed
below (right under) the pattern carrier.
[0091] Incidentally, many squeezing feet 125b were
used as the squeezing member in the third embodiment
given above. However, the squeezing member is not lim-
ited to them. For example, one flat squeezing board may
be used as the squeezing member. Incidentally, a mech-
anism for raising and lowering the squeezing board may
consist of one cylinder or a plurality of cylinders. Also,
the configurations and the modifications of the apparatus
200 of the first embodiment given above may be applied
to the apparatus 100 of the third embodiment.
[0092] As above, the apparatus 100 of the present in-
vention is characterized in that it comprises the following:
a raising and lowering cylinder mounted on a base; a
table that is connected to the raising and lowering cylin-
der; a pattern carrier that carries a pattern plate and is
transported to and from a position above the table, where-
in the pattern carrier has a surrounding frame that can
be raised and lowered while it surrounds the circumfer-
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ence of the pattern plate; a frame member disposed
above the base; a flask-transporting mechanism that is
disposed inside the frame member and transports the
flask to and from a position above the pattern carrier; a
squeezing mechanism disposed above the frame mem-
ber; a filling frame that is disposed above the flask and
can be raised and lowered; a positioning member that is
fixed to the pattern carrier and can determine-the posi-
tions of the pattern carrier and the frame member; a
wedge-driving mechanism that is attached to the frame
member and drives a wedge into the pattern carrier while
the positions of the pattern carrier and the frame member
are maintained by the positioning member; and a sand
hopper that is disposed outside the base and stores foun-
dry sand to be loaded from a position above the table
into a space defined by the flask and the filling frame that
are located on the pattern carrier transported outside the
base. The use of these components can provide various
advantages. For example, the raising and lowering cyl-
inder for raising and lowering the table and the pattern
plate can be made smaller. Also, the components re-
quired for the operation of the raising and lowering cyl-
inder, etc., can be made smaller.
[0093] Also, the method of the present invention for
molding a mold by using the apparatus 100 comprises
the following: a step for transporting a flask to a position
between the first pattern carrier and the filling frame that
is disposed above the first pattern carrier, wherein the
apparatus comprises the first and the second pattern car-
riers that each carry a pattern plate and are each
equipped with a surrounding frame that can be raised
and lowered while it surrounds the circumference of the
pattern plate, (a) while the first pattern carrier is disposed
above the table, and (b) while the second pattern carrier
is disposed outside the base, and (c) while the second
pattern carrier carries a flask and a filling frame; a step
for raising the first pattern carrier to load the flask and
the filling frame on the first pattern carrier; a step for in-
serting a sand-providing nozzle provided on the sand
hopper into the filling frame to form a molding space by
the pattern plate, the flask, the filling frame, and the sand
hopper that are loaded on the second pattern carrier; a
step for opening a flask-transporting mechanism; a step
for loading foundry sand into the molding space through
the sand-providing nozzle; a step for lowering the flask
and the filling frame, which are both loaded on the first
pattern carrier together with the first pattern carrier; a
step for separating the sand hopper from the filling frame
so that it is in a position where a gap between the sand
hopper and the filling frame is ensured; a step for trans-
porting, together with the first pattern carrier, the flask
and the filling frame that are loaded on the first pattern
carrier to a position outside the base and for transporting,
together with the second pattern carrier, the flask and
filling frame that are loaded on the second pattern carrier
to a position above the table; a step for raising the second
pattern carrier to allow the positioning member fixed to
the second pattern carrier to determine the positions of

the second pattern carrier and the frame member; a step
for driving a wedge into the second pattern carrier while
the positions of the second pattern carrier and the frame
member are maintained; a step for causing the upper
surface of the surrounding frame of the second pattern
carrier to protrude above the parting plane of the pattern
plate; a step for carrying out a first squeeze of the foundry
sand by lowering the squeezing member of a squeezing
mechanism; a step for carrying out a second squeeze of
the foundry sand by lowering the squeezing member
while the surrounding frame is being lowered; a step for
raising the squeezing member; a step for removing the
surrounding frame by raising it; a step for closing the
flask-transporting mechanism; a step for pulling off the
wedge from the second pattern carrier; and a step for
lowering the second pattern carrier. These steps can pro-
vide various advantages. For example, the raising and
lowering cylinder for raising and lowering the table and
the pattern plate can be made smaller. Also, the compo-
nents that are required for the operation of the raising
and lowering cylinder, etc., can be made smaller.

Denotation of the reference numbers

[0094]

1 base
2 raising and lowering cylinder
3 table
10 pattern carrier
11,11A pattern plate
12 surrounding frame
13 positioning member
19 flask-transporting mechanism
19a frame member
21 wedge-driving mechanism
21b wedge
23 filling frame
26 sand hopper
29 sand-providing nozzle
32 squeezing mechanism
32b squeezing feet
40 apparatus for molding a mold
100 apparatus for molding a mold
101 base
102 raising and lowering cylinder
103 table
110,110A pattern carrier
111,111A pattern plate
112 surrounding frame
113 positioning member
119 frame member
121 wedge-driving mechanism
121B wedge
122 flask- transporting mechanism
124 filling frame
125 squeezing mechanism
125B squeezing member
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126 sand hopper
129 sand-providing nozzle
200 apparatus for molding a mold
202 raising and lowering mechanism
203 table
207 upper frame
210 pattern carrier
219 connecting frame
221 fixing and releasing mechanism
224 filling frame
225 squeezing mechanism for squeezing foun-

dry sand S
W flask

Claims

1. An apparatus for molding a mold, wherein the appa-
ratus comprises the following:

a raising and lowering mechanism for raising
and lowering via a table a pattern carrier located
below a flask;
a sand-loading mechanism for loading foundry
sand into a space defined by the flask and a
pattern plate that are loaded on the pattern car-
rier;
a squeezing mechanism for squeezing from
above the foundry sand loaded in the space; and
a fixing and releasing mechanism for fixing and
releasing a component subject to squeezing
power caused by the squeezing mechanism;
wherein the fixing and releasing mechanism fix-
es the component subject to the squeezing pow-
er to the end of the squeezing mechanism in a
position above the raising and lowering mecha-
nism.

2. The apparatus of claim 1, wherein the fixing and re-
leasing mechanism is provided in a connecting frame
connected to an end of the squeezing mechanism,
and wherein the pattern carrier is fixed by causing
an engaging part to protrude to engage with the pat-
tern carrier.

3. The apparatus of claim 1, wherein the fixing and re-
leasing mechanism is provided in a connecting frame
connected to an end of the squeezing mechanism,
and wherein the table is fixed by causing an engaging
part to protrude to engage with the table.

4. The apparatus of claim 2 or 3, wherein the end of
the squeezing mechanism is fixed to an upper frame
installed on upper ends of three posts, and wherein
the connecting frame consists of a plurality of frame
members combined to form an approximate rectan-
gle such that the frame members are connected to
the three posts, and wherein the connecting frame

is connected to the upper frame via the frame mem-
bers standing near four corners of the rectangle.

5. The apparatus of claim 4, wherein the apparatus
comprises a flask-transporting mechanism for trans-
porting a flask to and from a position above the pat-
tern carrier.

6. The apparatus of claim 5, wherein the connecting
frame is a frame member of the flask-transporting
mechanism.

7. The apparatus of claim 2 or 3, wherein the apparatus
comprises a plurality of fixing and releasing mecha-
nisms.

8. The apparatus of claim 2 or 3, wherein the fixing and
releasing mechanism is a wedge-driving mechanism
for driving a wedge that serves as the engaging part
by causing the wedge to slide horizontally.

9. The apparatus of claim 2 or 3, wherein the fixing and
releasing mechanism is a wedge-driving mechanism
for driving a wedge that serves as the engaging part
by horizontally rotating the wedge.

10. The apparatus of claim 2 or 3, wherein the fixing and
releasing mechanism is a mechanism for engaging
an engaging plate that serves as the engaging part
by causing the engaging plate to horizontally slide
and cause it to protrude.

11. The apparatus of claim 2 or 3, wherein the fixing and
releasing mechanism is a mechanism for engaging
an engaging plate that serves as the engaging part
by horizontally rotating the engaging plate.

12. The apparatus of claim 2 or 3, wherein the fixing and
releasing mechanism is a mechanism for engaging
an engaging plate that serves as the engaging part
by vertically rotating the engaging plate.

13. The apparatus of claim 5, wherein the pattern carrier
has a positioning mechanism for keeping the pattern
carrier horizontal.

14. The apparatus of claim 13, wherein the pattern car-
rier and the connecting frame are fixed by the fixing
and releasing mechanism while a position of the pat-
tern carrier and a position of the connecting frame
are maintained by the positioning mechanism.

15. A method for molding a mold, wherein the method
comprises the following: a step for loading foundry
sand into a space defined by a pattern plate loaded
on a pattern carrier that can be raised and lowered
via a table by a raising and lowering mechanism and
defined by a flask located above the pattern carrier;
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a step for fixing a component subject to squeezing
power caused by a squeezing mechanism for
squeezing from above the loaded foundry sand by
means of a fixing and releasing mechanism in a po-
sition above the raising and lowering mechanism;
a step for squeezing the foundry sand by the squeez-
ing mechanism; and
a step for releasing the fixed component.

16. The method of claim 15, wherein the fixing and re-
leasing mechanism is provided in a connecting frame
that is connected to an end of the squeezing mech-
anism, and wherein the fixing and releasing mech-
anism fixes the pattern carrier by causing an engag-
ing part to protrude so as to have it engage with the
pattern carrier.

17. The method of claim 15, wherein the fixing and re-
leasing mechanism is provided in a connecting frame
that is connected to an end of the squeezing mech-
anism, and wherein the fixing and releasing mech-
anism fixes the table by causing an engaging part to
protrude and engage with the table.

18. The method of claim 16 or 17, wherein the end of
the squeezing mechanism is fixed to an upper frame
installed on upper ends of three posts, and wherein
the connecting frame consists of a plurality of frame
members combined to form an approximate rectan-
gle such that the frame members are connected to
the three posts, and wherein the connecting frame
is connected to the upper frame via the frame mem-
bers standing near four corners of the rectangle.

19. An apparatus for molding a mold, wherein the appa-
ratus comprises the following: a raising and lowering
cylinder mounted on a base;
a table connected to the raising and lowering cylin-
der;
a pattern carrier that carries a pattern plate and is
transported to and from a position above the table,
wherein the pattern carrier is equipped with a sur-
rounding frame that can be raised and lowered while
the surrounding frame surrounds a circumference of
the pattern plate;
a flask-transporting mechanism disposed above the
base and that transports a flask to and from a position
above the pattern carrier;
a sand hopper disposed above the flask-transporting
mechanism and is transported to a position above
the flask;
a squeezing mechanism disposed above the flask-
transporting mechanism, wherein the squeezing
mechanism or the sand hopper is alternatively trans-
ported to and from a position above the flask;
a filling frame that is disposed above the flask and
can be raised and lowered;
a positioning member that is fixed to the pattern car-

rier and determines the positions of the pattern car-
rier and a frame member of the flask-transporting
mechanism; and
a wedge-driving mechanism that is attached to the
frame member and drives a wedge into the pattern
carrier while positions of the pattern carrier and the
frame member are maintained by the positioning
member.

20. A method for molding a mold, wherein the method
comprises the following: a step for transporting a pat-
tern carrier to a position above a table and transport-
ing a flask to a position below a sand hopper and a
filling frame and above the pattern carriers, wherein
the pattern carrier carries a pattern plate and is
equipped with a surrounding frame that can be raised
and lowered while the surrounding frame surrounds
a circumference of the pattern plate;
a step for causing an upper surface of the surround-
ing frame to protrude above a parting plane of the
pattern plate;
a step for forming a molding space defined by the
sand hopper, the filling frame, the flask, the sur-
rounding frame, and the pattern plate by raising the
pattern carrier;
a step for loading foundry sand into the molding
space through a sand-providing nozzle;
a step for lowering the pattern carrier to a position
where a gap between the sand hopper and the filling
frame is ensured;
a step for transporting the sand hopper from a posi-
tion above the filling frame and transporting a
squeezing mechanism to a position above the filling
frame;
a step for allowing a positioning member fixed to the
pattern carrier to determine a position of the pattern
carrier and a position of a frame member of a flask-
transporting mechanism by raising the pattern car-
rier;
a step for driving a wedge into the pattern carrier
while the positions of the pattern carrier and the
frame member are maintained;
a step for carrying out a primary squeeze of the foun-
dry sand by lowering a squeezing member of the
squeezing mechanism;
a step for carrying out a second squeeze of the foun-
dry sand by lowering the squeezing member while
the surrounding frame is being lowered;
a step for raising the squeezing member;
a step for removing the surrounding frame by raising
it; a step for pulling off the wedge from the pattern
carrier;
a step for lowering the pattern carrier; and
a step for transporting the squeezing mechanism
from a position above the filling frame and transport-
ing the sand hopper to a position above the filling
frame.
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21. An apparatus for molding a mold, wherein the appa-
ratus comprises the following: a raising and lowering
cylinder attached to a base;
a table connected to the raising and lowering cylin-
der;
a pattern carrier that carries a pattern plate and is
transported to and from a position above the table,
wherein the pattern carrier is equipped with a sur-
rounding frame that can be raised and lowered while
the surrounding frame surrounds a circumference of
the pattern plate;
a frame member disposed above the base;
a flask-transporting mechanism that is disposed in-
side the frame member and that transports the flask
to and from a position above the pattern carrier;
a squeezing mechanism disposed above the frame
member;
a filling frame that is disposed above the flask and
that can be raised and lowered;
a positioning member that is fixed to the pattern car-
rier and determines the positions of the pattern car-
rier and the frame member;
a wedge-driving mechanism that is attached to the
frame member and drives a wedge into the pattern
carrier while positions of the pattern carrier and the
frame member are maintained by the positioning
member;
and a sand hopper that is disposed outside the base
and that stores foundry sand for being loaded from
above the table into a space defined by the flask and
the filling frame on the pattern carrier transported
outside the base.

22. A method for molding a mold, wherein the method
comprises the following: a step for providing an ap-
paratus comprising a first pattern carrier and a sec-
ond pattern carrier that each carry a pattern plate
and are each equipped with a surrounding frame that
can be raised and lowered while the surrounding
frame surrounds a circumference of each pattern
plate;
a step for transporting a flask to a position between
the first pattern carrier and a filling frame that is dis-
posed above the first pattern carrier, (a) while the
first pattern carrier is disposed above a table, and
(b) while the second pattern carrier is disposed out-
side a base, and (c) while the second pattern carrier
carries a flask and a filling frame;
a step for loading the flask and the filling frame on
the first pattern carrier by raising the first pattern car-
rier;
a step for forming a molding space defined by the
pattern plate, the flask, the filling frame, and the sand
hopper that are loaded on the second pattern carrier
by inserting a sand-providing nozzle provided on the
sand hopper into the filling frame;
a step for opening a flask-transporting mechanism;
a step for loading foundry sand into the molding

space through the sand-providing nozzle; a step for
lowering the flask and the filling frame that are loaded
on the first pattern carrier together with the first pat-
tern carrier;
a step for separating the sand hopper from the filling
frame to a position where a gap between the sand
hopper and the filling frame is ensured;
a step for transporting the flask and filling frame that
are loaded on the first pattern carrier outside the base
together with the first pattern carrier and transporting
the flask and filling frame that are loaded on the sec-
ond pattern carrier to a position above the table to-
gether with the second pattern carrier;
a step for allowing a positioning member fixed to the
second pattern carrier to determine a position of the
second pattern carrier and a position of a frame
member by raising the second pattern carrier;
a step for driving a wedge into the second pattern
carrier while positions of the second pattern carrier
and the frame member are maintained;
a step for causing an upper surface of the surround-
ing frame of the second pattern carrier to protrude
above a parting plane of the pattern plate;
a step for carrying out a first squeeze of the foundry
sand by lowering a squeezing member of a squeez-
ing mechanism;
a step for carrying out a second squeeze of the foun-
dry sand by lowering the squeezing member while
the surrounding frame is being lowered;
a step for raising the squeezing member;
a step for removing the surrounding frame by raising
it; a step for closing the flask-transporting mecha-
nism;
a step for pulling off the wedge from the second pat-
tern carrier; and a step for lowering the second pat-
tern carrier.
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