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The improved pouring cup pattern and sprue punch
assembly comprising the present invention has been de-
signed for use primarily in connection with sand casting
operations and during that portion of the process where-
in the sand is being compacted about the pattern. When
so used, the invention is applicable to both mechanized
or automatic foundry installations as well as conventional
manual flask procedures. The invention is, however, ca-
pable of other uses and a pouring cup pattern and sprue
punch assembly in accordance with the principles of
the present invention may, with or without modification,
be employed in connection with molding operations in-
volving molds other than sand molds, for example, graph-
ite, loam, and the like, whether the molds be formed of
refractory or nonrefractory material and whether the
molds be of the permanent or destructible type. Irrespec-
tive, however, of the particular use to which the present
invention may be put, the essential features thereof are
at all times preserved.

Heretofore, in sand molding operations, and particular-
ly in present-day automatic molding machine operations,
censiderable difficulty has been encountered in effecting
proper sprue punch placement within the flask cavity.
By way of further explanation and example, it is pointed
out that the cope section of a mold is invariably provided
with a pouring basin or depression which communicates
with at least one sprue passage in communication with
and leading to the mold cavity. This depression func-
tions in the manner of a funnel to conduct the poured
molten metal to the sprue passages and from thence into
the mold cavity. To form the depression and its associ-
ated sprue passages at the time of forming the cope sec-
tion of the mold, cooperating pouring depression and
sprue patterns are brought together within the flask at
the time of flask-closure. These patterns move relatively
to each other and in axial alignment during flask-closing
operations. The pouring cup pattern is usually mounted
on the blow plate above the flask and the sprue punch is,
in most instances, mounted on and movable with the
table of the molding machine so that as the table rises
toward the blow plate, the sprue punch moves axially
towards and finally into engagement with the pouring
cup pattern. The particular difficulty which is involved
in connection with this procedure resides in the fact that
either a close tolerance in the height of the flask and the
effective length of the sprue punch must be maintained
or a lost-motion connection of some sort must be. pro-
vided between the sprue punch and pouring cup pattern.
In the matter of tolerances, excess flask height leads to
a loosely-positioned sprue punch, while insufficient flask
height leads either to the inability of the flask to close
or to bending or other damage to the sprue punch or the
pouring cup pattern. In the matter of a lost-motion con-
nection, it has been the practice to provide in the pouring
cup pattern a bottom opening which is slightly larger
than the overall diameter of the sprue punch so that when
the punch enters the opening in the pouring cup pattern,
there will be an annular clearance between the punch and
the rim of the opening to prevent binding of the parts.
With such structures, upon separation of the parts and
withdrawal of the sprue punch from the bottom opening
in the pouring cup pattern, an appreciable amount of
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sand in a fairly loose state will adhere to the sprue punch,
as well as to the rim of the bottom opening in the pour-
ing cup pattern, thus making it necessary to ream or
otherwise remove surplus sand from the sprue openings
in the flask. The removal of surplus sand from the sprue
openings in a flask is a time-consuming operation, and
where mechanized operations are concerned, complicated
sprue reaming equipment including a reamer proper, a
motor for rotating the reamer means for advancing and
retracting the reamer into and out of the sprue passages,
and various control mechanisms for such instrumental-
ities, has been devised.

The present invention is designed to overcome the
above-noted limitations and disadvantages that are at-
tendant upon the use of conventional pouring depression
and sprue passage forming devices and, toward this end,
it contemplates the provision of a novel combination of
a pouring cup pattern and sprue punch assembly wherein
the punch is floatingly mounted upon the table or other
portion of the machine which moves relatively to the
pouring cup pattern during flask assembly operations, the
floating mounting including a yielding lost-motion con-
nection between the punch and the table or other portion
of the machine which supports it, the lost-motion take-up
occurring in an axial direction with initial engagement
and interlock between the pouring cup pattern and punch
taking place well in advance of final flask-closing opera-
tions so that a lack of tolerance resulting in even an
inordinate excess of flask height will not contribute to
sprue punch looseness, while a lack of tolerance resulting
in an inordinate lack of flask height will not cause bind-
if?gkOf the sprue punch or prevent proper closing of the

ask.

The provision of a pouring cup pattern and sprue punch

5 assembly of this character being among the prinicpal ob-

jects of the invention, it is a further object to provide
such an assembly wherein the pouring cup pattern and
sprue punch are self-aligning, which is to say that, as the
adjacent end of the punch moves into cooperating engage-
ment with the pouring cup pattern, alignment between the
punch and pouring cup pattern takes place automatically.

A still further object is to provide a pouring cup and
sprue punch assembly of the character under considera-
tion and wherein relative movement between the sprue
punch and pouring cup pattern terminates substantially
immediately upon initial engagement between the two
parts, while at the same time, continuity of surface con-
tour between the parts is effected, thus eliminating the
presence of crevices, pockets or other voids at the junc-
ture between the parts and into which sand particles might
otherwise accumulate.

With these and other objects of the invention in view,
which will not at this time be enumerated but which will
become apparent subsequently, the invention consists of
the novel construction, combination and arrangement of
parts shown in the accompanying two sheets of drawings
forming a part of this specification and in which:

FIG. 1 is a fragmentary sectional view, somewhat sche-
matic in its representation, showing one form of the im-
proved pouring cup pattern and sprue punch assembly op-
eratively installed in the flask of an automatic molding
machine for producing mold cope sections, the view being
taken substantially centrally and longitudinally through
the flask and showing the blow plate, flask and table
closed upon one another and the flask filled with sand
preparatory to the usual squeeze operation;

FIG. 2 is an enlarged sectional view taken on the line
2—2 of FIG. 1;

FIG. 3 is an enlarged sectional view taken on the line
33 0fFIG. 1;

FIG. 4 is a fragmentary sectional view similar to FIG.
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1 but showing another form of pouring cup pattern and -

sprue  punch assembly operatively  installed in a -match
plate formmg machine;

FIG. 5 is an enlarged secnonal view taken on the line
5—5of FIG. 4; and
. FIG. 6 is a sectlonal view taken on the line 6—6 of
FIG. 4.

Referring now to the drawings in detail, and in par-
ticular to FIGS. 1 to 3, inclusive, a pouring cup pattern
10 and an associated sprue punch 12, both constructed
according to the principles of the present invention, have
been shown as being embodied in a simplified form of
molding machine, only the essential elements of which
have been illustrated. The molding machine has been
.de51gnated in its entirety by the reference numeral 14 and
is designated for use in the makmg of the cope section
of a mold.

The molding machine involves in its general organiza-
tion a squeeze board 16, the purpose of which is to compact
molding sand 18 in a flask 20 containing a pattern 22.
The sand, when compacted about the pattern 22, provides
the cope section of a mold. The pattern 22 is supported
upon a pattern plate 24 which is fastened as at 26 to the
squeeze board 16. The flask 20 is clamped against a blow
plate 28 under the influence of the upward pressure of
.an upper table section or extension 30 which, in turn, is
supported upon a lower or main table section 32. The
table section 32 is carried at the upper end of a vertically
reciprocable ram 34. It is generally of cup-shaped con-
figuration, and within this section, squeeze cylinders 36
.cooperate with squeeze rams 38 to elevate the squeeze
board 16 immediately after the hereinafter mentioned
blowing operation in order to compact the loose sand in
the flask about the pattern 22 in the usual manner of mold-
ing machine operation. Fluid is supplied to the cylin-
ders 36 through fluid lines 40. The flask 20 is provided
with lateral supports in the form of flanges 42 which are
designed for cooperation with arresting stops or abut-
ments 44 forming a part of the molding machine frame-
work so that after the sand compacting operation has
been completed and the ram ‘34, the table sections 30
and 32, and the flask 20 lowered bodily as a unit, the flask
20 will be arrested in its downward movement by the
abutments 44 to the end that the formed cope section of
the mold may be removed or stripped therefrom.

The arrangement of parts thus far described is purely
conventional and no claim is made herein to any novelty
associated with the same, the novelty of the present in-
vention residing rather in the novel construction, com-
bination and arrangement of the parts, including the pour-
_ing cup pattern 10 and the sprue punch 12, and such parts
will presently be described in detail.

In connection with the foregoing description of the
molding machine, it is pointed out that the disclosure
made herein is somewhat schematic and many details of
the machine have been omitted since such details have
little, if any, bearing upon the construction and mode of
operation of the pouring cup pattern 10 and the sprue
punch 12. For example, the conventional registration
pins which normally are employed for aligning the flask
20 with the upper table section 30 or with the blow plate
28, the blow instrumentalities by means of which sand is
'1ntroduced into the flask through blow holes 46 in the
"blow plate, and numerous other details, essential or other-
‘wise, have not been 111ustrated these being well-known in
the art.

Still referring to FIGS. 1 to 3, inclusive, the pouring
cup pattern 10 may be regarded as constituting a part of
the blow plate 28 and is generally of frusto-conical con-
figuration. As shown in the drawings, the large base 50
of the pouring cup pattern is secured by fastening screws
52 to thé bottom or underneath face 54 of the blow plate
28. The pouring cup 10 may be formed of any suitable
material as, for example, steel, and in the illustrated
form thereof it is shown, as being solid. - The small base
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56 of the pouring cup patiern is provided with a small
conical socket 58, the purpose of which will be made clear
presently.

The sprue punch 12 is in the form of an elongated steel
rod and has a pointed or conical upper end 60 (see FIG.
2) which is designed for mating engagement with the
conical socket 58 when the punch and pouring cup pat-
tern are brought into register and contact.

The lower end of the sprue punch 12 is formed with

“a cylindrical socket 62 which forms a seat for a spring

64. The upper end of the spring 64 seats against the
bottom wall of the socket 62 while the lower end of
the spring seats on a horizontal flange 66 on a bracket 68.
The latter has a foot portion 70 which is secured by
fastening screws 72 to the table 32, A second horizontal
flange 74 is bifurcated as at 76 and the bifurcated portion
thereof extends into an annular groove 78 which is formed
in the lower end region of the punch 12 and straddles the
reduced section of the punch that results from the annular
groove 78. The weight of the sprue punch 12 is thus
borne by the spring 64, and the punch is capable of limit-
ed vertical shifting movements relatively to the bracket
68 within the limits afforded by the confining action of
the annular groove 78.

The sprue punch 12 extends vertically. It projects up-
wardly through respective openings 80 and 82 .in the
squeeze plate 16 and the pattern plate 24 and is slidable
vertically in these openings in opposite directions during
ram-raising and ram-lowering movements. The bracket
68 and the openings 80 and 82 are so disposed and are of
such size that the upper end of the sprue punch 12 is main-
tained in approximate vertical register with the conical
socket 58 in the small base 56 of the pouring cup pattern
10.

In the operation of the pouring cup and sprue punch

_assembly of the present invention, upward movement of

the table sections 30 and 32 for flask-closing operations
in the usual manner of operation of a molding machine of
the type under consideration will carry or move the
bracket 68 upwardly, thus moving the sprue punch 12
upwardly under the influence of the spring 64 upon which
it is supported. As soon as the pointed upper end 69 of
the punch engages the wall of the conical socket 58 in the
small base 56 of the pouring cup pattern 10, the punch
will, by a camming action against such wall, become
aligned with the pouring cup pattern, alignment being
completed when the pointed end of the punch seats
squarely within the socket 58. Thereafter, any further
upward movement of the ram and table will serve to com-
press the spring 64. The width of the annular groove 78
is such that freedom of floating movement of the punch
with respect to the bracket 68 is available throughout a
range of movement in excess of the difference between
maximum and minimum tolerance discrepancies in the
manufacture of the flask 20 so that an unduly high flask
will establish no looseness in the sprue punch 12, or an
unduly low flask will create no binding of the punch.

In FIGS. 4 to 6, inclusive, a different form of the in-
vention has been shown wherein a pouring cup pattern
100 and a sprue punch 102 cooperate to produce the neces-
sary pouring depression and its associated sprue passage

"in the cope section of a mold which is undergoing forma-

tion in a match-plate mold-forming machine which has
been designated in its entirety by the reference numeral
104,

The machine 104 involves in its general organization
a squeeze board 196, the purpose of which is to compact
the loose molding sand 108 about a cope pattern 110
which is contained within the cope section 112 of a flask.
The pattern is supported on a match-plate 114 which
bears upwardly against the flask section 112 during the
sand-compacting operations. Conventional registration
pins 116 for inter-engaging relationship with correspond-
ing openings 118 at the corners of the flask section 112
serve to align the flask section with the match-plate, and
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also with the lower movable drag section of the flask, a
portion of which has been shown at 129.

The disclosure of the match-plate mold-forming ma-
chaine 104, like the disclosure of the molding machine
14 previously described, is a schematic one, and further-
more, only such portions of the machine 164 as bear a
relation to the pouring cup pattern and sprue pin as-
sembly of FIGS. 4 to 6, inclusive, have been illustrated.
It will be understood, for example, that the plunger 122,
which has been shown in FIG. 6 as being applied to the
squeeze plate 106, constitutes the movable element of a
press assembly (not shown) whereby the squeeze board
and its associated devices may be moved downwardly
for compacting the sand 108 within the flask section
112 while at the same time creating the impression of
the pouring cup pattern in the cope section of the mold,
and also for stripping the cope section of the mold from
the flask and from the sprue punch 192, as will be de-
scribed in greater detail hereafter.

The pouring cup 100 is in the form of a sleeve having
an enlarged conical head portion 130 and a reduced co-
axial threaded shank portion 132. An axial bore 134
extends through the pouring cup pattern 100 and is de-
signed for loose reception therethrough of the sprue
punch 102, The shank portion 132 is threadedly re-
ceived within an opening 135 provided on the squeeze
board 106. Fastening screws 136 may be provided for
holding the pouring cup pattern 100 in position on the
squeeze board 106 with the enlarged head portion 130 un-
derlying the latter and fitting closely thereagainst. The
pouring cup pattern 100 preferably is formed of steel.

The sprue punch 102 is in the form of an elongated
steel rod, the lower end of which is provided with a small
conical socket 140 (see FIG. 5) which is designed for
seating engagement with an upstanding conical protruber-
ance 142 on a raised boss 144 on the match plate 114.
The upper end of the sprue punch 102 projects into an
inverted cup 146 which is carried on an attachment
bracket 148. The latter forms a stationary part of the
machine framework and is permanently attached to the
bracket by a pin and slot connection 149 between the
punch and the cup. The pin and slot connection 149
permits limited axial shifting movement of the sprue
punch relatively to the cup. A spring 150 is interposed
between the upper end of the sprue punch and the bot-
tom wall of the cup 146 and serves normally to urge
the punch downwardly to the limit of its motion as per-
mitted by the pin and slot connection 149. The punch
102 projects loosely through the axial bore 134 in the
pouring cup pattern 100 and is thus slidable through the
pouring cup pattern. The lower end of the sprue punch
is thus at all times maintained in axial alignment with
the boss 144 and in axial register with the conical pro-
tuberance 142 thereon.

The operation of the pouring cup pattern and sprue
punch assembly of FIGS. 4 to 6, inclusive, is similar to
the operation of the pouring cup pattern and sprue punch
assembly of FIGS. 1 to 3, inclusive, rising of the lower
flask section 120 and the match-plate 114 bodily in unison
taking place in the usual manner of operation of the
machine to effect closing of the two flask sections 120
and 112 upon each other. As the match-plate approaches
the limit of its upward movement, the small conical pro-
tuberance 142 enters the mating conical socket 140, and
when the two conical surfaces are in full mating engage-
ment, the sprue punch 102 becomes accurately positioned
and aligned within the fixed flask section 112. Flask and
sprue pin tolerance of a fairly wide nature are compen-
sated for by the yielding action of the spring 150 which,
in any event, becomes compressed so as accurately to
position the sprue punch 102.

After the blow operation which fills the flask sections
112 and 120 with loose sand, the squeeze board is forced
downwardly under the infiuence of the plunger 122 and
assumes an intermediate position such as has been shown
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6
in dotted lines in FIG. 4, thus compacting the sand in
the fixed flask section 112 about the pattern 110. A simi-
lar compacting operation takes place in the lower flask
section 120 under the influence of a lower squeeze board
(not shown). After these sand compacting operations
are completed, the two flask sections are parted to en-
able the patterns to be removed. Finally, the two flask
sections are again brought together and the ram 122
moves further downwardly, while at the same time, the
upper and lower flask sections 112 and 120 move down-
wardly bodily as a unit. During the downward move-
ments of the squeeze board 106, both initially for sand-
compacting operations, and finally, for mold-ejecting op-
erations, the sleeve-like pouring cup pattern 100 slides
axially along the sprue punch 102, the latter remaining
suspended by the pin and slot connection 149 from the
fixed bracket 148. Upon initial compacting of the sand,
the pouring cup pattern 160 creates the desired pouring
basin within the cope section of the mold, while the sprue
punch 102 creates the intercommunicating sprue passage.

The invention is not to be limited to the exact arrange-
ment of parts shown in the accompanying drawings or
described in this specification as various changes in the
details of construction may be resorted to without depart-
ing from the spirit or scope of the invention. Therefore,
only insofar as the invention has particularly been pointed
out in the accompanying claims is the same to be limited.

Having thus described the invention what we claim
as new and desire to secure by Letters Patent is:

1. In a molding machine of the character described,
in combination, an open-ended flask section adapted to
receive a charge of loose sand for subsequent compact-
ing thereof about a pattern within the flask section, a
first sand-compacting member seated upon and closing
one open end of the flask section, a second sand-com-
pacting member movable toward and away from said
first sand-compacting member for compacting the loose
sand within the flask section against the first sand-com-
pacting member, there being an opening in said second
sand-compacting member, a fixed abutment adjacent to
said second sand-compacting member and exteriorly of
the flask section, said first sand-compacting member in-
cluding a pouring cup pattern for creating a pouring de-
pression in the sand during compacting of the latter, a
fixed length sprue punch extending between said fixed
abutment and said first sand-compacting member and
projecting into the flask section slidably through said
opening in the second sand-compacting member, said
sprue punch being in cooperating engagement with said
pouring cup pattern for creating a sprue passage in the
sand in communication with the pouring depression dur-
ing compacting of the sand, means on said pouring cup
pattern establishing a seat for the adjacent end of the
sprue punch, and a compression spring interposed be-
tween the other end of said sprue punch and said fixed
abutment to compensate for manufacturing tolerances in
the length of the sprue punch and the axial extent of the
flask section.

2. In a molding machine of the character described,
an open-ended flask section for receiving a charge of loose
sand for subsequent compacting thereof within the flask
section about a pattern, first and second sand-compacting
members, respectively, coaxial with the flask section and
mounted for relative movement toward and away from
each other in an axial direction for compacting a charge
of loose sand within the flask section, means for effecting
relative movement between the first sand-compacting
member and the flask section to bring said first sand-
compacting member into seating engagement with one
open end of the flask section to effectively close said one
open end of the flask section, means for moving the sec-
ond sand-compacting member toward and away from
said first sand-compacting member when so seated for
sand-compacting and sand-releasing purposes, a pouring
cup pattern secured to one of said sand-compacting mem-
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bers for creating a pouring depression .in the charge of
sand within the flask section during the compacting op-
eration, one of said sand-compacting members being pro-
vided with an opening therethrough, an abutment ex-
teriorly of the flask section and adjacent to said one sand-
compacting member, a sprue punch coaxial with the flask
section, projecting loosely slidably through the opening
and having one end thereof disposed in close proximity
to the fixed abutment, a compression spring interposed
‘between said one end of the punch and the fixed abut-
ment, and cooperating centering means on said first sand-
compacting member and the other end of the punch and
‘movable into cooperating relationship when said first
sand-compacting member becomes seated upon said one
open end of the flask section to center said other end of
the punch on the first sand-compacting member and to
place the punch under compression between the center-
ing means and said spring.

3. In a molding machine of the character described,
in combination, an open-ended flask section for receiv-
‘ing a charge of loose sand for subsequent compacting
thereof about a pattern within the flask section, an im-
perforate plate designed for seating engagement with one
open end of the flask, a squeeze board movable toward
and away from the plate for compacting a charge of sand
within the flask section, there being an opening through
said squeeze board, an abutment exteriorly of the flask
section on the side of the squeeze board remote from the
plate, a pouring cup pattérn secured to the squeeze board
and having an axial bore therethrough in register with
said opening, a sprue punch interposed between said abut-
ment and the plate and projecting slidably through said
opening and bore, and a spring interposed between one
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end of the punch and the abuiment for yieldingly urging
the punch against said plate.

4. In a molding machine of the character described,
the combination set forth in claim 3 and including, addi-
tionally, cooperating centering means on the plate and
adjacent end of the punch.

5. In a molding machine of the character described,
the combination set forth in claim 1 and including, addi-
tionally, means establishing a lost motion connection be-
tween said fixed abutment and the sprue punch whereby
the sprue punch and abutment are connected together
against separation.

6. In a molding machine of the character described,

‘the combination set forth in claim 2 and including, addi-

tionally, means establishing a lost motion connection be-
tween said fixed abutment and the sprue punch whereby

‘the abutment and sprue punch are connected together

against separation.
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