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€) A method for making sand moids.

@ In a method of preparing a sand mold in which mold
sand within a mold frame (2) is squeezed from an upper side
opposite to a lower side of the frame at which a pattern is
embedded and also from said lower side, the squeezing
from the lower side is made only after the squeezing from
the upper side has been completed by about or more than
95% of a total squeezing stroke. The sand mold (3) thus
prepared comes to have a desired hardness particularly at
casting surfaces thereof.
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Background of the Invention
This invention relates to a molding method, more speci

fically it relates to a method of making sand molds having a
high hardness particularly at and about pocket areas thereof
(pocket areas being those generally located centrally of a
sand mold and convexly shaped such as shown by numeral 1 in
the accompanying drawing). In order to improve a hardness
of casting surfaces particularly of pocket areas in addition
to those areas of a sand mold which are located between a
mold frame and a pattern and roots of which stand on a
pattern plate (hereinafter called as the frame areas), it is
known in Japanese preliminary patent publication Sho-No. 55-
57353 for example to have mold sand within a mold frame
squeezed simultaneously or substantially simultaneously from
both vertical sides thereof, viz., a side in which a pattern
is bedded down {(hereinafter called as the lower or pattern
side) and also a side opposite to said lower or pattern side
(hereinafter called as the upper or opposite side). In this
way of squeezing, it is essential to hold a stroke for
squeezing the mold sand from the lower side under strict
control, so that joint end surfaces of the frame and the
sand shall be brought to a same level. To wit, if the
squeezing from the lower side is made until it reaches a
pressure sufficient enough to squeeze completely the sand as

a whole, it shall be extremely hard to bring the joint end
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surfaces of the mold frame and sand to a same level. On the
other hand, the control or suppression of a squeezing stroke
from the lower side as mentioned above, that is, to such
extent that the mold frame and sand is assured of their
joint bottom surfaces to be at a same level after squeez-
ing, will afford only such pressure which is insufficient to
squeeze the sand, especially pocket areas thereof efficient-
ly hard.

Besides the above problem, a squeezing operation of a
sand mold from the lower side is accompanied with the
following drawbacks. To wit, when a sgqueezing stroke from
the lower side is made larger so as to increase a squeezing
pressure, a gap is produced inevitably between circumferen-
tial sides of a pattern and inner circumferential walls of a
mold frame, which allows mold sand to fall down thereto. A
sealing means has to be provided for the pattern plate in
this instance to compensate said gap, whereby the pattern
plate becomes expensive . In this instance, an additional
lower mold frame is often provided so as to compensate the
difference of heights of end surfaces of the mold frame and
sand.

In United States patent No. 3,807,483, there is
disclosed that a pattern plate is slightly elevated
vertically upward after having a cavity of a mold frame
filled up with mold sand and having the sand molded therein
pneumatically. In this disclosure, its molding is operated
statically without any dynamic squeezing, and the vertical

movement of the pattern plate is made so as to compensate
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stress of mold sand produced thereby within the mold frame
cavity by having the sand escaped portionally from the
cavity. This is not comparable to this invention which will

be described hereinafter.

Brief Summary of the Invention

In view of the above problems and drawbacks accompanied
to the squeezing of sand from the upper and lower sides,
particulary squeezing from the lower side, this invention is
to provide a novel method of producing sand molds, in which
a squeezing operation even cf a small stroke from thie lower
side can afford to casting surfaces of molds, particularly
those of pocket areas a desired hardness.

More in concrete, this invention is to provide a method
of making a sand mold in which mold sand within mold frame
means is squeezed vertically from both sides thereof, viz.,
a pattern side at which a pattern is embedded and a side
opposite to the pattern side, characterized in that squeez-
ing of the mold sand from the pattern side is made after
first squeezing from the opposite side has been completed at
a distance near or of a full stroke of the entire squeezing

operation.

Brief Description of the Drawings
Fig. 1 is a sectional view of a sand mold to be pre
pared in accordance with this invention,

Fig. 2 is a graph showing hardness of pocket areas of
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molds prepared in accordance with this invention, in compa-
rison with their hardness made by the conventicnal method,
Fig. 3 is a graph same as Fig. 2 but showing hardness
of frame areas adjacent to a mold frame, and
Figs. 4 to 8 are explanatory side views partly in

section, showing embodiments of this invention method.

Detailed Description of the Preferred Embodiments
In this invention method briefly explained above, even

through the squeezing from the lower side made under a small
stroke, sand molds can have even hardness at casting surfa-
ces, especially at pocket areas thereof. Effectiveness of
this invention for affording to the casting surfaces includ-
ing those of pocket areas of sand molds is explained hereun-
der with reference to Fig. 1. In preparing a sand mold 3
having an pocket area 1 and a frame area 2 adjacent to a
mold frame, the sequence of squeezing from tbe upper side
and from the lower side was changed, while ratios of
squeezes from the upper and lower sides in respect to a
total squeezing stroke were variously selected. Resulting
hardness at the pocket area 1 and frame sided area 2 are
measured. In Fig. 2, there are shown resulting hardnesses
at the area 1, and in Fig. 3 hardnesses at the area 2. 1In
these figures, ordinates show hardness by AFS unit, and
abscissas stroke ratios. Positive numerals on the abscissas
show molding operations by squeezing from the upper side,
followed by squeezing from the lower side, while negati&e

numerals show those molding in which the squeezing from the
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lower side preceded the one from the upper side. For exam-
ple, in case of the stroke ratio being expressed as 60, it
is shown that 60% of a total squeezing stroke was made first
from the upper side, followed by squeezing from the lower
side of the remnant total stroke of 40%. And, in case of
-80,it is shown that 80% of the total stroke was borne first
by squeezing from the lowers side, followed by squeezing
from the upper side of the remnant stroke of 20%. As shown
in Figs. 2 and 3, when a stroke ratio is more than 95 that
is, first squeezing from the upper side of more than 95% of
the total squeezing stroke which is followed bv squeezing
from the lower side of the remnant stroke of less than 5%,
hardness of molds, especially ét'casting surfaces of pocket
areas, was remarkably improved. The total squeezing stroke:
in the above was about 120-126mm, while the amount of stroke
of sgueezing from the lower side was about 3 - émm. It
shall be apparent from the above that in this invention
method, squeezing from the lower side of an extremely small
amount of stroke comparea to that from the upper side, can
bring about even hardness of sand molds.

In Fig. 4, which shows the first embodiment of this
invention method, upon a squeeze cylinder 11, there are
mounted a pattern plate 12 with a pattern 10 on one side
thereof, a main mold frame 13, and an upper supplementary or
additional frame 14. Mold sand is introduced within £he
frames 13 and 14 [Fig. 4 (a)l. Then, the squeezing cylinder
11 is moved vertically upward by about 120mm, whereby sque-

ezing from the upper side is made first by means of segment
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squeeze heads 15 [Fig. 4 (b)]. When this squeezing from the
upper side has completed, the mold frame 13 together with
the upper supplementary frame 14 is elevatated about 5mm by
means of lifters 16, leaving the mold sand as it is on the
pattern plate [Fig. 4 Uﬂ].. The lifters 16 are operated by
cylinders 17 which move vertically upward and downward. The
squeeze cylinder 11 is again lifted about 3mm, whereby
squeezing from the lower side is performed and molding is
completed.

In Fig. 5, there is shown another embodiment of the
lifters 16. Here, cylinders 18 which operate horizontally
are employed. The cylinders 18 actuate brackets 19 so as to
rotate, forward ends of which brackets work to elevate the
mold frame 13.

In Fig. 6, there is shown the second embodiment of this
invention method. The mold frame 13 is mounted on the
pattern plate 12 with a spacer plate 20 of about 5mm in
thickness therebetween [Fig. 6 (a)]l. When squeezing from
the upper side of about 120mm stroke by means of the segment
squeeze heads 15 is finished, the spacer 20 are withdrown
[Fig. 6 (c)]. And, then, squeezing from the lower side of
abcut 3mm stroke is effected [Fig. 6 (d)].

In Fig. 7 which shows the third embodiment of this
invention method, when squeezing from the upper side of
about 120mm étroke is completed [Fig. 7 (b)], the mold fréme
13 and the supplementary frame 14 are held at their posi-
tions by mold-locking cylinders 21, and the squeeze cylinder

11 is lowered about 5mm so as to have the mold sand slid in
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relation to the stationarily held mold frame 13 [Fig. 7
(c)]. Then, the squeeze cylinder 11 is elevated again about
3mm, wheréby squeezing from the lower side is effected [Fig.
7 (d)1.

Fig. 8 shows the fourth embodiment of this invention
method, in which the mold frame 13 is held by mold frame
fixing lifters 22 at an elevated position of a distance of
about 5mm from the pattern plate [Fig. 8 (a)]. Squeezing
from the upper side is down by having the segment squeeze
heads 15 descended about 120mm [Fig. 8 (b)].' Then, squee-
zing from the lower side is mede by the elevation of the
squeeze cylinder 11 about 3mm.

It shall be noted from the above descrived embodiments
that in this inventjion method, contrarily to certain
conventional methods in which patterns are located on a
pattern plate while mold frames are sustained by another
plate, all the squeezing is performed by mold frames and
patterns which are unanimously located on a single pattern
plate, whereby a hazardous operation for bringing about the
patterns and the mold frames to a same level during molding
is eliminated. ,In addition, since second squeezing from the
lower side is made, in this invention, at a small amount of
stroke and only after the completion of first squeezing from
the upper side which shall have mold sand compacted very
tightly before the second squeezing, there is no fear that
during the second squeezing, mold sand, bottom part of which
is not sustained by a mold frame, shall flow outwardly under

the mold frame. Further in addition, since sencond squee-
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zing is made only after the completion of first squeezing,
casting surfaces which have been tightly compacted outwardly
from a pattern by the first squeezing, are further recom-
pacted by the second squeezing inwardly from the pattern so

that evenly smooth casting surfaces are obtainable.
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Claims

1. A method of making a sand mold in which mold sand within
mold frame means is squeezed vertically from both sides
thereof, viz., a pattern side at which a pattern is embedded
and a side opposite to the pattern side, characterized in
that squeezing of the mold sand from the pattern side is
made after first squeezing from the opposite side has been
completed at a distance near or of a full stroke of the
entire squeezing operation.

2. A method as claimed in Claim 1 characterized by having
the mold frame means comprised of a main mold frame and a
supplementary mold frame, and mounting the supplementary
mold frame on the main mold frame.

3. A method as claimed in Claim 2, comprising:

(a) mounting the pattern and the mold frame means on
one side of a pattern plate so as to define a sand chamber
therebetween, the pattern platefbeing operatively connected
at another side thereof to a squeeze cylinder;

(b) introducing mold sand into the sand chamber;

({c) positioning squeeze head means over the upper
surface of the introduced mold sand;

(d) squeezing firstly the mold sand from the opposite
side;

(e) moving the mold frame means upwardly to a slight
distance, in the meanwhile the first squeezed mold sand and
the pattern one the pattern plate, and the squeeze head
means being kept in their respective positions where the

first squeezing has been carried out; and
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(f) sgueezing secondly the first squeezed mold sand
from the pattern side by a distance slightly less than the
upward moved distance of the mold frame means.

4. A method as claimed in Claim 2, comprising:

(a) mounting the pattern and the mold frame means on
one side of a pattern plate so as to define a sand chamber
therebetween in which mounting a thin spacer plate is
inserted beﬁween the pattern plate and the mold frame means,
the pattern plate being operatively connected at another
side thereof to a sgueeze cylinder;

{b) introducing mold sand into the sand chamber;

(c) positioning squeeze head means over the upper
surface of the introduced mold sand;

(d) squeezing firstly the mold sand from the opposite
side;

(e) removing the spacer plate from its position between
the pattern plate and the mold frame means after the first
squeezing hés been completed;- and

(f) squeezing secondly the first squeezed mold sand
from the pattern side by a distance slightly less than the
thickness of the spacer plate.

5. A method as claimed in Claim 2, comprising:

(a) mounting the pattern and the mold frame means on
one side of a pattern plate so as to define a sand chamber
therebetween, the pattern plate being operatively connected
at another side thereof to a squeeze cylinder;

(b) introducing mold sand into the sand chamber;

(c) positioning squeeze head means over the upper
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surface of the introduced mold sand;

(d) squeezing firstly the mold sand from the opposite
side;

(e) operating the squeeze cylinder to move the pattern
plate downwardly by a slight distance together with the
pattern on which the first squeezed mold sand is rested, in
the meanwhile the mold frame means being kept by mold frame
holding means in the position where the first squeezing has
been effected; and

({f) squeezing secondly the first squeezed mold sand
from the pattern side by a distance slightly less than the
downward moved distance of the squeeze cylinder.

6. A method as claimed in Claim 2, comprising:

({a) mounting the pattern and the mold frame means on
one side of a patternAplate so as to define a sand chamber
therebetween, in which said mold frame means is
held by mold frame holding means so as to keep a space of a
slight distance between the pattern plate and the mold frame
means, the pattern plate being operatively connected at
another side thereof to a squeeze cylinder;

(b) introducing mold sand into the sand chamber; . _

(c) positioning squeeze head méans over the upper
surface of the introduced mold sand;

(d) squeezing firstly the mold sand from the opposite
side; and

(e) squeezing secondly the first squeezed mold sand
from the pattern side by a distance slightly less than said

space between the pattern plate and the mold frame means.
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