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6 Claims.

My invention relates to machines for making
molds of sand or other similar suitable molding
material and it has for its principal object the
provision of improved means for compacting the
molding material about the pattern so that all
surfaces of the moeld will be smooth and of sub-
stantially uniform density.

Heretofore it has been customary to jolt or jar
the molding material in a substantially vertical
direction in an endeavor to compact the mold-
ing material but such jolting or jarring does not
result in uniformly packed molds and castings
produced in such molds are sometimes defective
and frequently have very rough surfaces, I
have found, however, that if the molding mate-
rial is subjected to forces acting in a direction
forming an angle with the vertical which cause
the material to vibrate, preferably in a gyratory
fashion, instead of being subjected to vertical
jolts or jars, it will be more quickly and uni-
formly packed about the pattern and the molding
surface of the mold will be smoocther and of
greater uniform density. Castings produced in
such molds will, therefore, have very smooth sur-
faces and be free of defects.

A primary feature of the invention consists in
providing a meolding machine with a resiliently
mounted table for supporting the pattern plate
and flagsk and with means for vibrating the table
in a direction forming an angle with the vertical
to compact the molding material within the
flask.

Ancther feature of the invention consists in
providing a molding machine with a flexibly
motunted table affording a support for a pattern
plate and a flask, the table being provided with
means for imparting gyratory vibrations thereto
for compacting the sand or cther molding mea-
terial within the flask.

Another feature of the invention consists in
providing the yieldingly mounted flask support-
ing table with means revoluble about an axis
spaced from its center of mass to cause the table
to vibrate and thus compact the sand within the
flask.

Other and mere specific features of the inven-
tion, residing in advantageous forms, combina-
tions and relations of parts, will hereinafter gp-
pear and be pointed out in the claims.

In the drawings,

Figure 1 is a front view ¢f a molding mac‘une
partly in elevation and partly in section, em-
bodying my invention.

Figure 2 is a side elevational view of the ma-
chine.
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Figure 3 is a view similar to Figure 2 showing
the relative positions of the parts of the machine
at the completion of the pattern drawing opera-
tion.

Figure 4 is a plan view of the machine with
the squeeze head swung to one side.

Figure 5 is a detail vertical secticnal view of
cne of the control valves of the machine,

Referring more particularly to the drawings,
which illustrate what I now regard as the pre-
ferred embodiment of my invention, ! indicates
a hollow cylindrical base which is closed at its
bottom, as indicated at 2, to form a cylinder for
receiving a vertically movable inverted piston 3.
Rigid with the lower end of the cylindrical base
I and disposed to one side thereof is an upright
pedestal or frame 4 on the upper portion of
which is pivotally mounted, as by a shaft 5, an
arm or head 6. Secured to the underside of the
free end of the arm is a squeeze board 1 which,
when the arm is suitably rotated, may be swung
to a position over the cylinder | as illustrated in
Figures 1 and 2, or to one side thereof as illus-
trated in Figure 4.

The upper end cof the piston 3 is formed with
substantially horizontal wall portions $ which
are provided, preferably integrally, with a plu-
rality of offset upwardly extending lugs or stop
elements 8 respectively adapted to cooperate with.
suitable lugs (8 which may be conveniently
formed integrally on the under side of a table ¢
which constitutes a support for a pattern plate
(2 and a flask 13, '

The table {{ is yieldably supported above the
piston with its lugs (9 out of contact with the
lugs 8 of the piston by suitable means, such, for
example, as a plurality of coil springs {4, each of
which is retained in place and prevented from
being horizontally displaced by a pair of bosses
15 which project into the opposife ends thereof
and. are respectively rigid with the under side
of the table {! and the upper side-of the wall
portion 8 of the piston. Being thus flexibly con-
nected to the piston, the table is free to vibrate
in substantially all directions with respect to the
piston, the stop lugs 8 and I§ merely serving to
limit the extent to'which the springs may be com-
pressed.

As is customary, the fiask {3 is interlocked
against horizontal displacement with respect to
the pattern plate {2 by pins 12a and to.prevent
the pattern plate from moving or shifting hori-
zontally with respect to the table, the latter may
be conveniently provided, in addition to the bolts.
or-screws (not shown) usually employed for con-
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necting the pattern plate to the table, with a
plurality of upwardly projecting bosses 16 which
fit closely within suitable recesses formed in the
under side of the pattern plate.

Thus any vibratory motion imparted to the
table will be transmitted to the pattern plate and
flask.

The vibratory motion which I have found most
effective to uniformly compact the sand or other
molding material within the flask around the
pattern may be imparted to the molding mate-
rial by mounting a vibration producing means
on the under side of the table I{. One form of
means which serves to produce the desired vi-
bratory motion consists of an air turbine or
motor comprising a housing T preferably formed
in two parts and provided with an internal
chamber {8 for receiving a rotor 19 having a
plurality of vanes 20 on its periphery. The hous-
ing 17 is also formed with fwo horizentally dis-
posed passageways 2{ and 22 respectively con-
stituting inlet and outlet passages for the fluid,
such as air, employed for operating the rotor.

The rotor is mounted for rotary movement
about a substantially vertical axis on a shaift 23
to which is rigidly connected a weight 24. The
axis of shaft 23 about which the weight 24 re-
volves is eccentric to or spaced from the center
of mass of the weight and consequently rapid
rotation of the weight by the rotor (8 will im-
part to the table 11, as well as to the pattern
plate and to the flagk, a gyratory vibration which
will cause the molding material fo pack uni-
formly arcund the pattern 25 on the plate 12,

Suitably mounted on the base of the machine
is & valve 26 having an operating handle 27 for
controlling the passage of fluid under pressure
from g convenient source of supply, not shown,
to the rotor {9. Valve 26 has a port communicat-
ing with pipe 28 leading from the source of fluid
under pressure and it also has a port 29 which is
adapted to be connected by a suitable pipe 28 to
the inlet 21 of the air turbine.

The handle 27 of the valve 26 may be con-
veniently pivotally connected, as indicated at 30,
to a handle 3! for operating the valve mecha-
nism 32 controlling the supply of fluid under
pressure to the squeeze piston 3. The valve
mechanism 22 has a port 33 adapted to be con-
nected by a pipe, not shown, to a fluid pressure
supply source and has a port 34 which is adapted
to be connected to a pipe 35 leading to the bot-
tom of the squeeze cylinder (. When the
handle 3f is rotated in one direction about its
pivotal axis 36, fluid under pressure passes
through the valve mechanism 382 to the lower
end of the squeeze cylinder and thus causes the
piston 3 to move upwardly to subject the mold-
ing material within the flask to a squeezing
action, and when the handle is rotated in the
opposite direction the pressure within the
squeeze piston is exhausted to the atmosphere
whereby the piston is enabled to return to its
normal inoperative position.

While it may be found desirable in the opera-
tion of the machine to set the vibration produc-
ing means into operation prior to the admission
of fluid under pressure to the squeeze piston,
the packing or settling of the molding material
is so quickly accomplished that the vibration
producing means need not be set in operation
until air is admitted to the squeeze cylinder.
During the upward movement of the squeeze pis-
ton, the rotation of the eccenftrically mounted

10

15

20

25

30

35

40

60

65

60

65

70

75

2,272,816

weight 24 imparts a rapid vibratory movement
to the table, pattern plate and flask which causes
the molding material to firmly and uniformly
pack about the pattern 25. As the flask ap-
proaches the squeeze board T, the upper portion
of the sand which is mounded above the top
of the flask will engage the squeeze board and
thus be compressed or squeezed. The pressure
to which the molding material is subjected is
far in excess of the force exerted by the coil
spirngs 14 so that, during the major portion of
the squeezing operation, the lugs 10 on the under
side of the table 1i will be in engagement with
the lugs 9 on the upper end of the squeeze piston.
As it has been found that a better mold is pro-
duced if the vibration producing means is cut
off before the maximum squeeze pressure is at-
tained, a valve 37 is interposed in the pipe 28
leading from the valve 26 to the inlet port 21 of
the air motor. This valve includes oppositely
disposed communicating ports 39 which are
adapted to be closed by a reciprocating plunger
or piston 40 whereby the supply of fluid under
pressure to the air motor is cut off even though
the valve 2€ is still maintained in open position.
To automatically operate the piston 49 to cut
off the flow of fluid pressure to the air motor,
when a predetermined pressure is built up in the
squeeze cylinder, the lower end of the piston is
subjected to the pressure within the squeeze
cylinder through a pipe 4{, while a compression
spring 42 acts upon the upper end of the piston.
A suitable adjusting screw 43 is provided to
adjust the tension of spring 42 so that piston
4§ will move upwardly to cut off the supply of
fluid pressure to the air motor when the desired
pressure is attained in the squeeze cylinder |.

After the molding material has been subjected
to a somewhat higher pressure than that re-
quired to automatically shut off the air motor,
valves 26 and 32 are then closed. Air is then
exhausted from the squeeze cylinder by suitable
operation of handle 31 to enable the cylinder,
the table {1, the pattern plate and flask to move
downwardly.

To prevent the squeeze piston 3 from rotating
within the cylinder I as the piston is being ele-
vated or lowered, a guide pin 44 is connected to
the table {l and extends downwardly there-
from for slidable movement within a bearing
boss 45 which may be conveniently formed in-
tegrally with the cylinder I. The lower end of
the pin may be provided with a nut or collar
£6 which by cooperating with the boss 45 serves
to limit upward movement of the squeeze piston.

While any suitable means may be provided for
drawing the pattern, it is preferred that this be
accomplished as the squeeze piston returns to
its normal position. To this end, the pattern
drawing mechanism includes a bell crank con-
sisting of & horizontally disposed shaft 47 which
is journaled in the pedestal or frame 4 of the
machine and is rigidly provided with a pair of
relatively long substantially parallel arms 48
and with a single relatively short arm 49. The
outer ends of the arms 48 are provided with
rollers or other suitable means 53 which are re-
spectively disposed within recesses or the like 6l
formed in yokes %2 mounted on opposite sides
of the machine. Each of the yokes is mounted
for vertical movement on a guide pin 53 sup-
ported from the base of the machine and each
is provided at its ends with pins 54 which nor-
mally extend upwardly through apertures in the
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table Il and pattern plate {2 and terminate just
below the bottom edges of the flask 13.

To operate the bell crank and thus elevate the
yokes B2, a fluid pressure operated diaphragm
55 may be conveniently connected by a rod 56
to the outer end of the bell crank arm 48. When
air is admitted into the diaphragm with the
parts shown in the position illustrated in Figure
2, the bell crank and draw yokes will be elevated
into the pcsitions shown in Figure 3. - While the
operation of the bell crank and its associated
parts may be deferred until after the piston,
pattern plate and flask have descended to their
normal positions following the squeezing opera-
tion, whereby the pattern would be drawn by
causing the flask to move upwardly with respect
to the pattern plate, the drawing oneration may
be greatly facilitated if, as is preferred, the bell
crank is operated to elevate the yokes 52 before
the squeeze piston and the parts carried thereby
start to descend for in this manner the flask
will contact the upper ends of the lift pins 54
ang be supported thereby in an elevated posi-
tion during the descent of the piston and con-
tinued downward movement of the piston and
pattern plate will, therefore, result in drawing
the pattern from the mold.

From the foregoing, it will be appreciated
that, because the table for supporting the flask
and pattern plate is flexibly or yieldably mount-
ed, the rotating off-center weight 24 will subject
the flask to a vibratory action such as will cause
the sand or other molding material to settle into
a compact and relatively dense mass and that,
when the squeezing force is applied to the ma-
terial, a mold of uniform density having very
smooth surfaces will be produced.

While the invention has been shown as applied
to one type of molding machine, it is evident
that it may be applied with equally satisfactory
results to molding machines of other types.
Furthermore, it will be apparent that many mod-
ifications of the invention may be made without
departing from the spirit and scope thereof as
defined in the appended claims.

This application is a continuation in part of
my former application, Ser. No. 180,126, filed
December 16, 1937, now Patent No. 2,169,279,
dated August 15, 1939, which covers a method of
forming the mold described herein.

What I claim is:

1. The improvement in molding machines in-
cluding a base member, a table flexibly mounted
thereon, said table affording a support for a
pattern plate, a pattern mounted on said plate,
a flask containing molding material surrounding
said pattern, rotatable means mounted on said
table, said means being revoluble about an axis
spaced from the center of its mass, and means
for rotating said rotatable means to cause said
table to vibrate and thereby compact the mold-
ing material within the flask about said pattern.

2. The improvement in molding machines of
the character having a squeeze head, a pattern
plate having a pattern mounted thereon and
flask supporting table, said table also supporting
the pattern and pattern plate, and a squeeze
piston for moving the table and flask upwardly
for compressing the molding material within the
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flask against the squeeze head, said improvement
consisting of resilient means operatively inter-
posed between said table and piston affording a
yvielding mounting for said table, and means for
vibrating said table in a direction forming an
angle with the direction of movement of said
piston to compact the molding material -within
the flask.

3. The improvement in molding machines of
the character having a squeeze head, a pattern
plate having a pattern mounted thereon and
flask supporting table, said table also supporting
the paftern and pattern plate, and a squeeze
piston for moving the table and flask upwardly
for compressing the molding material within the
flask against the squeeze head, said improvement
consisting of resilient means operatively inter-
posed between said table and piston affording
a yielding mounting for said table, and means
carried by said table for imparting gyratory vi-
brations thereto to compact the molding mate-
rial within the flask.

4, The improvement in molding machines of
the character having a squeeze head, a pattern
plate and flask supporting table, and a squeeze
piston for moving the table and flask upwardly
for compressing the molding material within the
flask against the squeeze head, said improvement
consisting of resilient means operatively inter-
posed between said table and piston affording
a yielding mounting for said table and positioned
beneath the same, and means carried by the
table for imparting substantially horizontal gyra-
tory vibrations thereto as the piston and flask
are being meved upwardly.

5. The improvement in molding machines of
the character having a squeeze head, a pattern
plate and flask supporting table, and a squeeze
piston for moving the table and flask upwardly
for compressing the molding material within the
flask against the squeeze head, said improvement .
congisting of resilient meangs operatively inter-
posed between said tahle and piston affording a
vielding mounting for said table, means carried

5 1y said table including a rotatable member rev-

olukle about an axis spaced from its center of
mass, and means for inducing rotation of said
member as the piston and flask are being moved
upwardly to cause the molding material to settle
within the flask.

6. The improvement in molding machines hay-
ing a squeeze head, a pattern plate and a fask
supporting table, and a fluid pressure operated
squeeze piston for moving the table and flask
upwardly toward the squeeze head for subjecting
the molding material within the flask to a pre-
determined maximum pressure, said improve-
ment consisting of resilient means operatively
interposed between the table and piston afford-
ing a yleldable mounting for the table, movable
means operable while the molding material is
being subjected to pressure for causing the takle
to vibrate in a direction forming an angle with
the direction of movement of said piston, and
means responsive to the fluid pressure operating
means of said piston for arresting operation of
said movable means before the molding material
is subjected to said predetermined maximum
pressure,
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