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(54)
GREEN SAND FROM GREEN SAND MOLD

(57) A method and apparatus for collecting molding
greensand for greensand molds into which molten metal
has been cast, wherein the molding greensand that has
not been affected by heat and the molding greensand
that is attached to the molding material that has been
affected by the heat of molten metal can be separately
collected by collapsing the greensand molds into which
molten metal has been cast.

The method and apparatus for collecting molding
greensand, comprising airtightly surrounding green-
sand molds into which molten metal has been cast and
which is carried in at a place where the molds are col-
lapsed, depressurizing/collapsing the airtightly sur-
rounded greensand molds so as to separate molding
material to which the molding greensand that has been
affected by heat is attached from the molding sand that
has not been affected by heat, vibrating the molding ma-
terial at a place different from the place where the mold
is collapsed so as to separate the molding greensand
that has been affected by heat from the molding mate-

METHOD AND DEVICE FOR COLLAPSING AND SEPARATING MOLD MATERIAL AND MOLD

rial, and separately collecting the molding greensand
that has been affected by heat and that that has not.

Fig. 2
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Description
Technical Field

[0001] This invention relates to a method and appa-
ratus for readily collapsing greensand molds to separate
the molding material and molding greensand, particu-
larly to a method and apparatus for separating and re-
covering greensand from greensand molds according
to the thermal history of the greensand.

Background of the Invention

[0002] AsshowninFig. 1, the conventional circulative
processes of collecting molding greensand consist of
molding molds, inserting a core in the molds, casting
molten metal into the molds with the core, breaking or
collapsing the molds after the molding material has so-
lidified, taking out the molding material, and collecting/
reusing the molding greensand. In the conventional
processes greensand molds are collapsed by means of
the impact of their falling, vibrations of a rotary drum or
mechanical external force, and all the separated mold-
ing greensand being sent to a single machine to be proc-
essed there. For example, in the device disclosed in
Japanese Patent No. 2575713, the separated green-
sand is merely processed such that its portions that
have not been affected by heat are taken out separately
from those that have been affected by heat so as to be
processed separately. Thus, hitherto no process has
been disclosed at all wherein the portions of the main
greensand molds are systematically collapsed, separat-
ed, and collected independently of those portions that
have been affected by heat.

Disclosure of Invention

[0003] Since there has been no conventional method
for accurately and readily separating molding green-
sand, and since greater external force is needed to col-
lapse high-strength greensand molds, especially re-
cently-made high-hardness ones, damaging the mold-
ing material is inevitable when the conventional collaps-
ing method is used. Further, it has been difficult to sep-
arate and collect molding greensand with a known his-
tory by separating the part of it that has been affected
by heat from the part that has not, so as to keep the
amount needed of the molding greensand to a mini-
mum. If otherwise, extra greensand will be taken out to
the next process.

[0004] Thus, one object of this invention is to provide
a method for 'readily and accurately collapsing molding
greensand that has not been affected by heat, without
any molding material being damaged.

[0005] Another object of this invention is to keep the
amount of molding greensand that would have been tak-
en out or wasted at a minimum by systematically and in
a circulative manner processing the molding sand such
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that that has not been affected by heat is separately col-
lected from that which has been attached to the molding
material and affected by heat.

[0006] According to one aspect of this invention, pro-
vided is a method for collapsing greensand molds to
achieve the above-mentioned purposes. The method
comprises the steps of airtightly surrounding greensand
molds, into which molten metal has been cast, and de-
pressurizing the airtightly surrounded greensand molds
so that the portions of the greensand molds which have
not been thermally affected by the molten metal are col-
lapsed.

[0007] According to another aspect of this invention,
provided is a method for collapsing greensand molds,
comprising the steps of airtightly surrounding green-
sand molds into which molten metal has been cast, sep-
arating the greensand molds from molding material by
depressurizing the airtightly surrounded greensand
molds so that the greensand molds are collapsed, and
taking out the molding material after the airtightly sur-
rounded greensand molds have been released.

[0008] According to a further aspect of this invention,
provided is a method for separating molding material,
comprising the steps of airtightly surrounding green-
sand molds into which molten metal has been cast,
pressurizing the airtightly surrounded greensand molds
to raise the boiling point of the water, separating the
greensand molds from the molding material by depres-
surizing the airtightly surrounded greensand molds so
that the greensand mold is collapsed, and taking out the
molding material after the airtightly surrounded green-
sand molds have been released.

[0009] According to a still further aspect of this inven-
tion, provided is a method for separating/taking out
molding material, comprising sending in greensand
molds into which molten metal has been cast, one-by-
one at a position for collapsing them, airtightly surround-
ing the greensand molds into which molten metal has
been cast, depressurizing the airtightly surrounded
greensand molds so as to collapse them by boiling the
high-temperature water, and vibrating the collapsed
greensand molds and molding material so as to sepa-
rate the greensand molds from the molding material and
so as to take out the separated molding material.
[0010] According to a further aspect of this invention,
provided is an apparatus for taking out molding material,
comprising means disposed in a position where molds
are collapsed, for collapsing/separating molding green-
sand which is collapsed by means of weak vibrations,
the means having a mount 5 for the mold, which is fixed
to the means and movable up-and-down, and a vibrator
5A, a plate 2 on which an inclinable tray 3 is mounted,
and a sealable box 8, which communicates with a vac-
uum source 6 via an opening-and-closing valve 7, and
which is movable up and down; and means for separat-
ing the molding greensand from the molding material by
means of strong vibrations, the means having a takeout
fork 15 with a generator 15A, the takeout fork being dis-
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posed in one side of the collapsing/separating position
such that the fork can be moved up and down, and vi-
brated.

[0011] According to another aspect of this invention,
provided is a method for collecting molding greensand,
comprising the steps of airtightly surrounding green-
sand molds into which molten metal has been cast and
which is carried in at a place where the molds are col-
lapsed, depressurizing/collapsing the airtightly sur-
rounded greensand molds so as to separate molding
material to which the molding greensand that has been
affected by heat is attached, from the molding sand that
has not been affected by heat, vibrating the molding ma-
terial at a place different from the place where the mold
is collapsed so as to separate the molding greensand
that has been affected by heat from the molding mate-
rial, and separately collecting the molding greensand
that has been affected by heat and that that has not.
[0012] According to still another aspect of this inven-
tion, provided is an apparatus for collecting molding
greensand, comprising first means, disposed in a first
collapsing-and-separating station, for collapsing/sepa-
rating molding greensand which is collapsed by means
of weak vibrations, the means having a mount 5 for the
mold, which is fixed to the means and movable up and
down, and which has a vibrator 5A, a plate 2 on which
an inclinable tray 3 is mounted, a sealable box 8, which
is movably disposed up and down above the mount 5,
and which communicates with a vacuum source 6 via
an opening-and-closing valve 7, and a first collecting
shoot 12 for collecting the molding greensand that has
not been affected by heat; and second means, disposed
in a second collapsing-and-separating station, for sep-
arating the molding greensand from the molding mate-
rial by means of strong vibrations, the means having a
takeout fork 15 with a generator 15A and a second shoot
13 for collecting the molding greensand that has been
affected by heat.

Brief Descriptions of Drawings

[0013] Fig. 1is a block diagram to show some of the
conventional processes for collecting molding green-
sand.

[0014] Fig. 2 is a vertical section to show a schematic
of the first embodiment of this invention.

[0015] Fig. 3is a partial-section front view to show the
second embodiment of this invention.

[0016] Fig. 4 is a schematic to explain the operations
as shown in one main part of Fig. 3.

[0017] Fig. 5is a schematic to explain the operations
as shown in another main part shown in Fig. 3.

[0018] Fig. 6 is a partial-section front view to show the
third embodiment of this invention.

[0019] Figs. 7a and 7b are schematics to explain the
operations of the main parts of Fig. 6.
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Preferred Embodiments of Invention

[0020] In general, a so-called condensed-water layer
of weak strength is formed around the peripheries of the
molding material for main molds. Because of the heat
of molding material, the temperature of the condensed-
water layer is higher than that in other portions, and lots
of water gathers there. This invention is based on the
fact that since high-temperature water is boiled due to
the decrease in the boiling point of water when green-
sand molds are airtightly surrounded and rapidly de-
pressurized by means of absorption just after the molds
have been cast, the molding material and the molding
greensand are readily collapsed and separated at the
condensed-water layer, which serves as a boundary.
The passage "just after the molds have been cast"
means the point of time where the molten metal is so-
lidified, and where the water in the condensed-water lay-
er has been heated by the heated molding material so
that the water is able to boil. The degree of depressuri-
zation carried out under a sealed condition is such that
water is boiled by reducing the boiling point of all the
water in the main molds, thereby providing a negative
degree of pressure that can readily collapse the above-
mentioned condensed-water layer.

[0021] When the airtightly surrounded greensand
molds are pressurized, the boiling point of the water ris-
es above 100 °C, and the thus-formed high-temperature
water causes a water-condensed layer of weak strength
to form. When the airtightly surrounded greensand
molds into which molten metal has been castis thenrap-
idly depressurized, the boiling point of the water falls,
and the high-temperature water boils so that the green-
sand molds are readily collapsed. The airtightly sur-
rounded greensand molds are preferably depressurized
to a pressure less than, rather than to, the atmospheric
pressure. In this invention, "greensand molds into which
molten metal has been cast" mean molds with no flasks,
i.e., wherein the flasks are removed just after the molds
have been molded with flasks, or molds without any
flasks just after the molds have been molded.

[0022] We now explain a first embodiment of this in-
vention by referring to Fig. 2. In the center lower part of
Fig. 2, namely, in a first collapsing/separating station
wherein the novel collapsing/separating of this invention
is carried out, a lift cylinder 1 is disposed. The lift cylinder
1 has a piston rod 1A, on the top part of which a mount-
ing plate 2 is fixed. In an upper portion of the mounting
plate 2 an inclinable tray 3 is pivoted on a coupling pin
4. A T-shaped mold-mounting table 5 is fixed on the
center part of the tray 3. A plurality of grooves are formed
in the upper surface of the mold-mounting table 5 by dis-
tancing a number of I-shaped steel plates parallel to the
front-and-rear directions, as seen from the front of the
drawing. The table 5 is equipped with a vibrator 5B. It
generates vibrations accompanied by up-and-down,
left-and-right, aslant, and rotary movements, a first
shoot or hopper 12 for guiding greensand that falls after
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it has been collapsed and separated, and a first trans-
port conveyor 12 C.

[0023] An apparatus for depressurizing greensand
molds is disposed above the mold-mounting table 5.
The depressurizing apparatus comprises an inverse-U-
shaped sealable or airtight box 8 communicating with a
vacuum source 6 via an opening- and-closing valve and
a seal 9 disposed around the peripheries of the sealing
box 8.

[0024] On one side of the first collapsing/separating
station a station for transporting greensand molds to the
first collapsing/separating station is provided. The trans-
port station comprises means 16 for removing flasks, a
plate 10 for pushing greensand molds out, and a plate
11 for passing or guiding greensand molds. Greensand
molds M, which have molding flasks F, and into which
molten metal has been cast, are placed on a flask-re-
moving plate 14, which is fixed to the top part of a rod
of a lift cylinder 13. The greensand molds are then
pushed up through the flask-removing means 16 so that
the flasks are removed from the greensand molds. The
flaskless greensand molds M are pushed out by the
mold-push-out plate 10 fixed to a reciprocating cylinder
(not shown) onto the mold-mounting table 5 via a mold-
passing plate 11.

[0025] On another side of the first collapsing/separat-
ing station, a second separating/collecting station for
separating and collecting molding greensands is provid-
ed. The second separating/collecting station comprises
a fork member 15A, movable up and down, for taking
out the greensand molds; a vibrator 15A for generating
vibrations accompanied by up-and-down, left-and-right,
aslant, and rotary movements; a second shoot or hop-
per 25 for separating and collecting the molding green-
sand that is attached to the peripheries of the molding
material W, and that has been affected by heat; and a
second transport conveyor 25C.

[0026] Below we detail the operations of the first em-
bodiment, shown in Fig. 2. In the transport station, the
greensand molds M from which flasks have been re-
moved are pushed up to the mold-passing plate 10, the
level of which is the same as that of the mold-mounting
table 5, and the raised-state greensand molds M are
then transported by the mold-pushing plate 10 onto the
mold-mounting table 5 via the passing plate 11.

[0027] In the first collapsing/separating station, after
the mold-pushing plate 10 has been retracted, the
greensand molds M that are transported onto the mold-
mounting table 5 are raised by the lifting cylinder until
the upper surface of the tray 3 abuts the inverse-U-
shaped sealing box 8, and then they are accommodated
within an airtight chamber defined by the upper surface
of the tray and the sealing box 8. In the thus-accommo-
dated state the opening-and-closing valve 7 is opened
to have the airtight chamber communicate with the vac-
uum source 6 so that the airtight chamber is rapidly de-
pressurized. Thereby, much of the high-temperature
water that exists in a condensed-water layer near the
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molding material W boils, and the greensand molds M
are collapsed through the difference in pressure be-
tween the outside of the molds and the inside of the de-
pressurized chamber. After the molds have been col-
lapsed, and after the opening-and-closing valve 7 has
been closed, and an air-supply valve (not shown) has
been opened to reduce the pressure in the airtight
chamber to the atmospheric pressure, the mold-mount-
ing table 5, together with the collapsed greensand molds
M and molding material W, is moved down to the place
shown in Fig. 1 through the downward movement of the
lift cylinder 1. At the same time as the table 5 starts to
fall, the vibrator 5B is operated to give weak vibrations
to the collapsed greensand molds M and molding ma-
terial W via the mold-mounting table 5, so that the mold-
ing greensand that has not been affected by heat is sep-
arated from the molding material W. The words "weak
vibrations" mean vibrations sufficient to separate the
molding greensand from the molding material. The vi-
brations are distinguishable, for example, by the amount
of their acceleration or amplitudes. In place of the col-
lapse, after the molding material has been taken out, the
tray 3 can be rotated pivotally counterclockwise on the
coupling pin 4, and the molding greensand on both the
tray 3 and mold-molding table 5 can be collected via the
sand shoot or hopper 12 in the transport conveyor 12
C. Thus, the molding material W can be taken in order
one-by-one to be sent to the next process, without the
material W being contacted by any other member.
[0028] Inthe second separating/collecting station, the
take-out fork 15 is inserted in the grooves or the concave
spaces, and it is raised and moved back a little so as to
scoop up the molding material W to move it to the other,
second, place of separating/collecting. At the same time
that the movement starts, the vibrator 15A is operated
to give strong vibrations to the molding material W via
the take out fork 15 so that the molding greensand that
has been affected by heat is separated from the molding
material W, and so that the separated molding green-
sand is collected in the second conveyor 25 C through
the shoot or hopper 25 to be sent to the next process.
The words "strong vibrations" mean vibrations sufficient
to separate the molding greensand H attached to the
molding material W that has been collapsed. The vibra-
tions are distinguishable, for example, by the size of the
acceleration or amplitudes.

[0029] Although in the embodiment of this invention
the separation of collapsed molding material W is car-
ried out in different places, both separations may be per-
formed in the same mold-mounting table 5. In that case,
after the molding greensand has been separated
through weak vibrations, the molding greensand H at-
tached to the molding material W may be separated
through strong vibrations. Or, both the collapsed mold-
ing greensand and molding greensand H attached to the
molding material W may be simultaneously separated
through strong vibrations.

[0030] The process of separating molding greensand
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from the molding material W is carried out by vibrating
the molding material on the mold-mounting table 5 after
the pressure in the sealing chamber has been returned
to the atmospheric pressure. However, the process may
also be performed in a state wherein the sealing cham-
ber is being depressurized.

[0031] When itis difficult to dispose the vibrator 5B in
the mold-mounting table 5, only the vibrator 15A that is
disposed in the take-out fork member 15 may be used
to separate the molding greensand in both the first and
second stations.

[0032] The greensand molds M with no flask, into
which molten metal has been cast, may be molds into
which molten metal is cast after the flasks have been
removed or molds from which the flasks are removed
after molten metal has been cast thereinto.

[0033] The mold-pushing plate 10 used to transport
the greensand molds M to the place of the collapsing
may be replaced with the one similar to the take-out fork
15 used for taking out the molding material W.

[0034] Since the core-print portion of a core may fall,
the core-print portion is preferably collected by a screen
disposed in a process, after the second transport con-
veyor 25 C.

[0035] Below we explain a second embodiment of this
invention by referring to Fig. 3, wherein like reference
numbers are used for like members. In the second em-
bodiment, means comprising projection members 22,
24 for making scratches in the surfaces of the green-
sand molds M, acting to begin the collapsing, are addi-
tionally provided. Means 20 for supporting the green-
sand molds is also provided to replace the mold-mount-
ing table 5 of the first embodiment. On the constitutions
and operations other than for those stated above, see
the first embodiment of this invention.

[0036] We now detail the newly-provided scratching
means and the box-shaped tray 20, which replaces the
mold-mounting table 5. As shown in Figs. 3-5, the
scratching means are additionally disposed above flask-
removing means 16. The scratching means comprise
numbers of vertical projections 22 and numbers of lat-
eral projections 24. The vertical and lateral projections
22 and 24 are passed through frame bodies 21 and 23
to make vertical and lateral scratches on the surfaces
of upper and lower greensand molds, respectively.
[0037] The box-shaped tray 20 is inclinably pivoted on
the coupling pin 4 in the upper portion of the mounting
plate 20 to replace the T-shaped mounting table 5 of the
first embodiment. In the box-shaped tray 20, a plurality
of band-like plates 17, which extend laterally and that
are moved up and down by the lift cylinder 1 and a plu-
rality of rod-shaped members 19 are provided.

[0038] We now explain the operations of the scratch-
ing means and box-shaped tray. The greensand molds
M are pulled out by the cylinder 13 from the upper and
lower flasks F through the flask-removing means 16 and
the frame body 21 of the scratching means, and the sur-
faces of the upper and lower greensand molds M are
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vertically scratched there by the vertical projections 22.
Next, the greensand molds M are pushed up toward the
box-shaped tray 20 through the inside of the frame body
23 of the scratching means, and the surfaces of the up-
per and lower greensand molds M are laterally
scratched there by the lateral projections 24. The verti-
cally and laterally scratched greensand molds M, are
supported on the plurality of band-like plates 17 and in
the box-shaped tray 20 by being passed through the
frame bodies 21 and 23 of the scratching means. The
greensand molds M are placed on the tip part of rods
19 after the plurality of band-like plates 17 have been
moved down by the cylinder 1. The greensand molds M
are then moved up by the lift cylinder for the next col-
lapsing/separating process until the tray 20 abuts the
inverse-U-shaped sealing box 8.

[0039] Now we detail the third embodiment of this in-
vention. In it, means for depressurizing and means for
pressurizing the inverse-U-shaped sealable box 8 are
additionally used. On the constitutions and operations
other than for the means stated above, see the first em-
bodiment of this invention.

[0040] We now explain the pressurizing and depres-
surizing means of the third embodiment by referring to
Figs. 6 and 7. The pressurizing means 30, comprising
an opening-and-closing valve 31, a conduit 32, and a
source 33 of compressed air, is communicatively con-
nected to the sealable box 8. As shown in Fig. 7a, after
the greensand molds M mounted on the mold-mounting
table 5 have been accommodated in the airtight cham-
ber defined by the tray and the sealing box 8 and when
the source 33 of compressed air communicates with the
airtight chamber by opening the opening-and-closing
valve 31, then the parts of the condensed-water layer
34 whose strength is weaker than that of the other parts
are pressurized so that the boiling point of the water of
that layer is raised, and so that high-temperature water
of more than 100 °C is generated throughout the con-
densed-water layer and greensand molds M. Next,
when the opening-and-closing valve 31 is closed so that
the supply of the compressed air to the airtight chamber
is stopped, and at the same time the opening-and-clos-
ing valve 7 is opened so the airtight chamber is rapidly
depressurized, the boiling point of the water of the entire
condensed-water layer and the greensand molds M is
lowered to less than 100 °C, to be boiled. Thereby, the
greensand molds M are collapsed and at the same time
they are separated, as shown in Fig. 7b. After that the
pressure in the airtight chamber may be returned to the
atmospheric pressure by closing the opening-and-clos-
ing valve 7 and by opening a return valve to the atmos-
phere (not shown) disposed in the sealing box 8.
[0041] Although in the third embodiment the airtight
chamber defined by the tray and the sealing box 8 is
depressurized to a pressure Jess than the atmospheric
pressure after it has been pressurized, the pressure in
the airtight chamber may also be returned to the atmos-
pheric pressure by opening the return valve after it has
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been pressurized.
Effects of Invention

[0042] As is clear from the above explanations, ac-
cording to the method and apparatus for collecting mold-
ing material and greensand through the collapsing of the
greensand molds, molding material and greensand can
easily be controlled by separately collecting both the
molding greensand that has been affected and not af-
fected by molten metal, and by accurately understand-
ing their respective manufacturing histories, so that the
invention has various effects in keeping the quality of
molding greensand similar to that of burnt away ben-
tonite and in saving additives and the like.

Claims

1. A method of collapsing greensand molds, compris-
ing the steps of
airtightly surrounding greensand molds into
which molten metal has been cast and depressuriz-
ing the airtightly surrounded greensand molds so
that the portions of the greensand molds which
have not been thermally affected by the molten met-
al are caused to collapse.

2. The method of claim 1, wherein the step of collaps-
ing further comprises the step of
pressurizing the airtightly surrounded green-
sand molds before depressurizing the greensand
molds.

3. The method of claim 1, further comprising the step
of scratching the surface of the greensand molds
before airtightly surrounding the greensand molds
into which molten metal has been cast.

4. An apparatus for collapsing greensand molds, com-
prising means for airtightly surrounding greensand
molds into which molten metal has been cast and

means for depressurizing the airtightly sur-
rounded greensand molds.

5. A method of separating molding material from
greensand molds, comprising the steps of
airtightly surrounding greensand molds into which
molten metal has been cast and

separating the greensand molds from the
molding material by depressurizing the airtightly
surrounded greensand molds to collapse the green-
sand molds and

taking out the molding material after releasing
the airtightly surrounded greensand molds.

6. The method of claim 5, further comprising the step
of scratching the surface of the greensand molds
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10.

1.

12.

13.

14.

15.

16.

before airtightly surrounding the greensand molds
into which molten metal has been cast.

The method of claim 5, wherein the step of collaps-
ing further comprises the step of pressurizing the
airtightly surrounded greensand molds before de-
pressurizing the greensand molds.

The method of claim 7, wherein in the step of de-
pressurizing the airtightly surrounded greensand
molds the airtightly surrounded greensand molds
are depressurized to atmospheric pressure or less.

The method of claim 5, wherein the greensand
molds into which molten metal has been cast are
flask-less greensand molds.

The method of claim 9, wherein the flask-less
greensand molds are obtained by removing flasks
from the greensand molds carrying flasks when
they have been cast.

The method of claim 9, wherein the flask-less
greensand molds are in the flask-less state when
they have been cast.

The method of any one of claims 9-11, wherein the
flask-less greensand molds are molds divided in
half.

An apparatus for separating molding material from
greensand molds, comprising

means for airtightly surrounding greensand
molds into which molten metal has been cast,

absorbing means for depressurizing the air-
tightly surrounded greensand molds, and

means for separating and taking out the mold-
ing material from the collapsed greensand molds af-
ter the depressurized state has been released.

The apparatus of claim 13, further comprising
means for scratching the surface of the greensand
molds into which molten metal has been cast.

The apparatus of claim 13, further comprising
means for pressurizing the airtightly surrounded
greensand molds.

A method for separating/taking out molding materi-
al, comprising the steps of

transporting one-by-one greensand molds in-
to which molten metal has been cast at a collapsing
position,

airtightly surrounding the transported green-
sand molds into which molten metal has been cast,

depressurizing the airtightly surrounded
greensand molds so as to collapse the greensand
molds by boiling any high-temperature water, and
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vibrating the collapsed greensand molds and
molding material so as to separate the greensand
molds from the molding material and then taking out
the separated molding material.

The method of claim 16, wherein the steps of vibrat-
ing the greensand molds and molding material com-
prises the steps of separating the collapsed molding
greensand from the molding material by giving
weak vibrations in the place where the greensand
molds are airtightly surrounded, and then separat-
ing the molding greensand from the molding mate-
rial by giving strong vibrations in a place different
from that where the greensand molds are airtightly
surrounded.

The method of any one of claims 16 and 17, wherein
the greensand molds into which molten metal has
been cast are flask-less molds.

The method of claim 18, wherein the flask-less
greensand molds are pulled out from the molding
flasks after molten metal has been cast.

The method of claim 18, wherein the flask-less
greensand molds are pulled out from the molding
flasks before molten metal has been cast.

An apparatus for taking out molding material, com-
prising

means disposed in a position where molds
are collapsed for collapsing/separating molding
greensand which is collapsed by means of weak vi-
brations, the means having a table 5 for the molds
that is fixed to the means and movable up-and-
down and a vibrator 5A, a plate 2 on which an in-
clinable tray 3 is mounted, and a sealable box 8,
which communicates with a vacuum source 6 via
an opening-and-closing valve 7, and which is mov-
able up and down, and

means for separating the molding greensand
from the molding material by means of strong vibra-
tions, the means having a take-out fork 15 with a
generator 15A, the take-out fork being disposed in
one side of the collapsing means such that the fork
can be moved up and down and vibrated.

The apparatus of claim 21, further comprising mold-
transport means having a mold-push-out plate 10
for transporting the greensand molds onto the mold-
mounting table 5 and mold-passing plate 11, the
mold-transport means being provided in another
side of the collapsing/separating means.

The apparatus of claim 22, the mold-transport
means further comprising a flask-removing plate 14
for removing flasks from the greensand molds, the
flask-removing plate 14 being provided in the out-

10

15

20

25

30

35

40

45

50

55

24.

25.

26.

12
side of the mold-passing plate 11.

A method for collecting molding greensand, com-
prising the steps of airtightly surrounding green-
sand molds into which molten metal has been cast
and which is carried in at a place where the molds
are collapsed,

depressurizing/collapsing the airtightly sur-
rounded greensand molds so as to separate the
molding material to which the molding greensand
that has been affected by heat is attached from the
molding sand that has not been affected by heat,

vibrating the molding material at a place dif-
ferent from the place where the mold is collapsed
so as to separate the molding greensand that has
been affected by heat from the molding material,
and

separately collecting the molding greensand
that has been affected by heat and that that has not.

The method of claim of 24, wherein the greensand
molds into which molten metal has been cast are in
a flask-less state.

An apparatus for collecting molding greensand,
comprising first means, disposed in a first collaps-
ing/separating station, for collapsing/separating
molding greensand which is collapsed by means of
weak vibrations, the means having a mold-mount-
ing table 5 for the mold, which is fixed to the means
and movable up and down, and which has a vibrator
5A, a plate 2 on which an inclinable tray 3 is mount-
ed, a sealable box 8, which is disposed so as to be
moveable up and down above the table 5, and
which communicates with a vacuum source 6 via
an opening-and-closing valve 7, and a first collect-
ing shoot 12 for collecting the molding greensand
that has not been affected by heat, and

second means, disposed in a second collaps-
ing-and-separating station, for separating the mold-
ing greensand from the molding material by means
of strong vibrations, the means having a takeout
fork 15 with a generator 15A and a second shoot 13
for collecting the molding greensand that has been
affected by heat.
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