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This invention relates to-molding ‘apparatus,
and more particularly to die-casting apparatus

for so-called “‘cold-chamber” molding. = . .
In order-to help produce dense,' homogeneous
castings, high molding .préssures.are desirable;

and have been obtained by cold-chamber casting.

An' equally important advantage of cold-chambey -

casting is that there is far less contamination of
the molten metal by iron, because of:the: lower
tempeérature of the metal. .In cold=chamber.cast-
ing, a single charge of molten metal is prelimi-
narily poured in a shot sleeve communicating
with the die cavity, whereupon a plunger is forced
through the sleeve. e
-~"The primary object of the present invention is
to generally improve molding apparatus, particu-~
larly cold-chamber casting apparatus.

. Much die-casting - apparatus is constructed
with ‘horizontally .opening dies, that is, with the
parting- face of the die vertical. . This facilitates
ejection: of. the' finished piece. "Such machines,
‘however, require the use of a sideward or sub~
stantially-horizontal shot sleeve. It is.‘desirable
to prevent-the molten metal irom flowing into the

die cavity before the plunger is operated, for such 23

nal flaws and surface discolorations. .
Heretofore such preliminary flow of molten
metal has been avoided by loeating the shot sleeve
Jower than the die cavity, the shot sleeve passing
through the cover die and being connected- to
the - lower edge of the cavity-by a: gate extending
vertically ‘on- the parting face.. This was- done
even when molding a thin cireular article-such as
a saucepan cover or a fry pan, which should more
-preferably be gated at the:center for equal-dis-
tance flow of metal. Many. pieces were defective,
‘and I believe that the rejects were caused largely
by the edge gating. - R i :
-One object of the. present invention is to make
it possible to gate-wherever desired in the casting
itself, even when using a horizontal shot sleeve.
With a circular casting, the most desirable gate
location is usually at the center of the casting.
Still further objects are to eliminate the need
for an oversized die extending substantially be-
low the die cavity in order to provide room for
the shot sleeve, and also to avoid the magchine-
work needed to cut through such a die. _
In accordance with the present invention, the

metal will solidify prematurely, and cause inter-

shot sleeve is raised nearly to the level of the °

center of the die cavity, and a substantially hori-
zontal, tapered gate much smaller in. diameter
than the shot sleeve passes through the die to
the mold cavity. ‘The cover die and shot sleeve
are made relatively movable, anid when separated,
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a slug of solidified metal formed within the end
of the sleeve remains with the gate and cover die.
Appropriste knock-6ff means is provided to break
this ‘slug: away from the gate, after the die has
been bodily separated from the shot sleeve, bus
before the die has been opened. A

Another object of the invention is to minimize
the necessary length of shot sleeve, while prevent-
ing premature flow of metal therefrom. For this
purpose, the gate is located eccentrically of the
sleeve, being raised substantially above the center
line of the sleeve.

Still further objects are to prevent leakage of
metal around the end of the sleeve during the
casting operation, and to facilitate discharge of
the slug after it is knocked off the gate. ' For
this purpose, the end of the sleeve is preferably

_ enlarged and tapered,”and the cover die is re-

cessed with a mating seat. - .
" Other objects are to avoid the need for ma-
chining away a large volume-of metal from the

- back of the cover die; to facilitate changing from

one die to another; and to conveniently mount
the knock-off means for movement with the die.
With these objects in view, I provide an adapter

~plate on which the cover die is" detachably
- mounted. The enlarged, tapered recess which
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receives the end of the sleeve is formed in the
adapter plate and the knock-off means are per-
manently mounted on the adapter plate. A ta-
pered gate passes through the adapter plate and
registers with a continuation gate passing
through the cover die to the middle of the cavity.
Thus. the operation is exactly the same as though
the cover die were recessed and carried: the
knock-off means, yet the adapter plate remains.
a part.of the molding machine when the cover die
is removed or changed.
. To accomplish the foregoing objects, and other
more specific objects which will hereinafter ap-
pear, my- invention resides in the molding ma-
chine elements and their relation one to another,
as are hereinafter-more particularly described in
the specification ‘and sought to be defined in the '
claims. - 'The specification is accompanied by’
drawings in which: o ’
Fig. 1 is a schematic view.in side elevation of
apparatus embodying features of my invention;
Fig. 2 is g fragmentary view showing the in-
vention in most elementary form; N .
Fig. 3 is a similar view showing a modification:
Fig. 4 is'a vertical section through a part of a
machine having more of the features of my in-
vention; and ' ‘ :
Fig. 5is a somewhat similar view through-a
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modification embodying additional features of
the invention.

Referring to the drawings, in all forms of the
invention shown, the molding apparatus com-
prises a horizontal shot sleeve S having an open-
ing O to receive molding material, and a plunger
P movable past the opening, . There is also a die
D having a mold. cavity C and a tapered gate G,
The die and sleeve are:relatively movable, the
sleeve being connected to the gate G when in-

jecting -material into the mold cavity, and then

being separated from the die, as shown in the

10

drawing, in order to make it possible to knoek =

the slug L from the gate by means.of suitable
knock~-off means K. The slug L is, of course,
formed by a residue of metal in the end of the
sleeve S during the molding operation. In Fig. 2
only a fragment of the ejector die E is shown.
The knock-off means K functions before the die
itself is opened, and after the slug has been
knocked from the.gate, the ejector die E is sep-
arated from -the cover die, taking the molded
plece'and gate with it.- .Conventional ejector pins,
not shown, then strip the molded piece from the
ejector die.: T RENEEI

Fig. 3 shows a modification of the invention
in'which the die D is recessed at 12 to receive
the .end- {4 of the sleeve 8. This helps prevent
leakage of metal, and also makes it possible to
mount the knock-off -rod (6. in the die, so that
it need be moved vertically only a small amount,
instead of being retracted to a.position wholly
above the die as shown in Fig. 2.
- ‘Reference is-niow made to Fig. 4. This differs
from Fig. 3 primarily in that the end of the sleeve
is;enlarged and tapered. . This ig preferably done
by the-addition. of -a tapered ring 18 which-is
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fitted tightly around the end of the sleeve. ' The :

recess 23 in the cover-die:22 is enlarged and ta-
pered to mate aceéurately with the ring (8. This
has the advantages of providing more room to
knock the slug L from. the gate G; of facilitating
sliding -of  the slug out-of the recess; of pro~
viding ‘automatic alinement of the parts; and
of’ preventing leakage around the end of the
sleeve. . o S :

45

- In-the arrangement shown in Fig. 4, the cover -

die 22 is made up-of a cavity portion 24 perma-
nently fitbed into an" outér portion 26, the latter
being slidably -mounted on the tie bars 28 of the
machine. 'It-may be removably mounted on the
tie bats by releasable support means, but here
the drawing has been simplified as though the
tie bars pass -throtigh the die. The knock-off
rod 2} is mechanically operated as the die moves
-away from the sleeve. ,

Only theé top portion of the ejector die 30 is
shown, this being built up of ‘parts 32; 34 and

36 ‘set ' into ‘an ‘outer portion 38. " Concentric -

pipes=40 and-42 lead t0 a water-cooled core 44.
The tore is vrovided to help pull the casting with
the ejector die from the cover die. It helps form
4 hole needed in the saucepan cover to later re-
:celve’a’andle. The core is made séparate so that
it can be-replaced when eroded, it being at the
hottest point in the die. : o

-~ Fig. 4, being to larger scale, more clearly shows
the ‘preferred location of the gate G relative to
the -sleeve: 8. The gate is preferably elevated
substantially above the center line of the sleeve.
This is-further indicated by the break-off point
48 on the slug I. -In this way a greater volume
of-metal may be poured into. the sleeve. without
danger of premature flow into the mold cavity.

With small castings this would not be impor- 7

60
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tant, but with larger castings, the sleeve and the
plunger travel would have to be lengthened if
the gate were kept at the center line of the sleeve.
PFig. 5 illustrates a preferred form-of the in-
vention,: in which an adapter plate 50 is pro-
vided, on which the cover die 52 is removably
bolted. The adapter plate is slidable on the tie
rods 54 of the machine, and carriés:a double-act-
ing “hydraulic cylinder 56 ‘for the knock-off rod
58. The tapered recess 60 for the enlarged end
62 of shot sleeve S is formed in the adapter plate
50, rather than in the mold itself. A tapered gate
opening 64 passes through the adapter plate and
registers with .an extension 66 cut through the
die. In preférred form, a special gate bushing
68 is fitted into the adapter plate. This bushing
may, if desired, be provided with water passages
70 for cooling. Registration of the gates 64 and
66 is important, in order not to oppose with-
drawal of the casting 72 from the cover die. The
bushing- 68 may accordingly be:provided with a
shallow projection 14 which is matingly received
in a shallow recess in the cover die. - :
When the ejector’ die is refracted, single-acting
hydraulic cylinders 16..move the adapter plate
50 away.from the stationary head 78 for a lim-

‘ited distance, by means of rods 80. - The casting

72 has.already. been withdrawn from the cove
die. - The ejector-die is not shown. . -
The. arrangement of Fig. 5 usihg an adapter
plate as described, has the advantage that the
same adapter plate may be used with. a series
of different dies. It avoids the need for-a thick,
bulky cover die, and the further need. for-exten-

5 sive machining of the cover die to cut in the ta-

pered recess and to receive the knock-off rod. It
has the additional convenience of remaining on
the tie rods 54, and: remaining ‘with the operating
mechanism 56 for the knock-off rod, and remain-
ing connected to the single-acting cylinders 716
which keep'the die closed during its initial' move-
ment. ) co Shs
Referring now to Fig. 1, the apparatiis com-
prises stationary front and back plates 82 and 84
connected by tie rods 86. The cover die 88 is
mounted on an adapter plate 90 slidable on tie
rods 86. The ejector die 92, including die base
93, is mounted on a movable plate 94 slidable on
rods 86. " The die base 93 has the usual ejector
mechanism, not shown, for operating the ejector
rods. The ejector die is moved by g double-act~
ing hydraulic cylinder 96. ' A toggle  mechanism
may be used between the cylinder and the mov-
able plate 94, but has been omitted here in or-
der to simplify the drawing. s
The shot sleeve S is secured to front plate 82
and is provided with an enlarged tapered end 98.
The pluiigér 180 is roved by a double-acting hy-
draulic cylinder 102. . It will be understood that
the plunger, when ‘in retracted position, is t6 the
right of the opening 104, so that molten metal
may be poured through the opening into the
sleeve, 7 o = . :
The hydraulic cylinder 86 is controlled by a
valve {86 which is operated by air cylinders
108 controlled by manual means 110, The cover
die 88 and adapter plate 90 are initially moved
to ‘the left with the ejector die 92, by. means of
single-acting  eylinders {12 and rods (i4. The
cylinders 112 are connected by piping schemati-
cally shown at 116, to the pipe 118 leading to the
return side.of cylinder 86. In this way, pressure
is applied to the cylinders 112 at the.end of the -
casting operation when the die is being opened,
and is.relieved when the die'is closed. o
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. “The eylinder 102 iis controlled by = valve 120
operated by -gir ‘eytinders 422 .controlied by -2
‘manually -operabile means 424, preferably located
-near ‘the -control 440 -and. ithe pour hole 104, for
‘the convenience -of ithe ‘operator. -These are the
only:manuslcontrols-on the machine. =

The knock-off Tod 126 is.operated by :a :double-
.acting ‘hydraulic cylinder 128 controlled by =
-valve 180, "This is operated by -air-cylinders 32
.controlled by -a -sclenoid-operated valve 434
which in turn is connected to-a switch 136 hav-
ing a-cam roller 138 cooperating with a:cam strip
180 :secured 4o and movable “with :the plate 94.
“The .drop- 142 .on.cam ;140 is so ‘located that the
kuock-off ‘means s -operated afber :the adapter
-plate 80 is moved away from the stationary‘head
82, but before the ejector die 92 is moved-away
" “from the:cover-die .88 to eject the casting. “In
ithe drawing, 'the broken-off slug s shown 4t L,
andthe.casting’is indicated at #50. - .

. Tt is helieved that the.construction and-opera-
tion,. as well :as the iadvantages, of my dimproved
apparatus for eold-chamber casting, will be -ap-
parent from the foregoing detailed “description.
“The ‘die ds .closed, a ladle of metal poured, ‘and
the shet plungeroperated by means-of walve-124.
‘After a short wait the :die is retracted by means
of valve -{1i0... As the .die Tetracts, the knock-off
rod operates to bresk :off 'the slug. 'The cover
die stops but the-.ejéctor die keeps moving. . As
-the die .opens, the molded ;piece s -ejected.” "The
.die is” again clesed by wvalve 1138, :and the cycle
Tepeated. ; -

“The mdvantages.of lowiiron contamination and
-very ‘high -operating pressures are retained, but
st s possible to gate the casting wherever -desired
in the casting itself, and most conveniently, at
“the cender of the icasting.  “There :is -accordingly
Jess wdistance for the metal o itravel inthe die,
and the distance traveled sto .different parts -of
+the casting is-more nearly .equal. - A better -and
more homogeneous casting results, with -a “better

35
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.as :sought to be defined in the following claims.
“fn the die casting industry the derms -“edge
gating” and “center gating” are-used,but “‘edge
.gating” :means .5 ;gate :aleng “the parting :face of
the die, -whether or not:at-the edege.of the: cast-
-ing, and “center gating” means ja gate running
+hrough the ssolid :metal :of the «ie transversely
of the parting face, whether or not:atthe center
.of the wcasting. -Because of this ambignity,:and
4o avoid :confusion, the claims-employ: the iherm.
“temclosed.gate”, in lieu:f the-term: “centerzater”’

" ffn theclrims: reference to the:sleeve or. gate be-
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surface. finish. . In. fact, in .some «cases the sur-

face may be buffed ‘and :polished directly from-
the die aftera trimming:operation, and without

“intermediate .grinding: -operations.: ‘Despite the
time needed to knoek ioff the slug before opening
the:die, the over-all production:speed is increased

Jbecauseof the reduction inthenumber of rejected

eastings, that s, there .are more good castings
There -is no meed for the die ‘to be

-per hour.
-extenstve below the die cavity do provide reom
for the sleeve. In preferred form, there is no
.need for-the cover die to be machined o receive

the sleeve and knock-off rod. Zn making new .

dies, there is a great saving indiesteel. Shapes
.difficult for edge gating, such as:saucepan covers

and fry-pans, which-haveheretofore;proved trou- -

“blesome to mold suceessfully by the cold-chamber

method, -are readily. made svith the improved ap-
paratus. Dies previously used on gooseneck type
_machines .may readily be converted for wse on
the present apparatus: L. -

It-will -ke understeod that the hydraulic cylin-
ders 142 may be connected constantly fo a pres-
sure .source, -thus acting :as hydraulic springs,
instead of intermittently -as .shown. Moreover,
it is ot -essential to use hydraulic -actuating
means for the machine, for -mechanical drives
;are alse available. S

It-will therefore be apparent that while T:have
‘shown.and-described my inventionin;several pre-
ferzed forms, \many changes :and maodifications
.may be made in the structures disclosed, with-
-out -departing .from the spirit -of ‘the invention

60

75

ing “Sharizental” -is vintended -to smean’that it:is
_sidewagdly -directed rather-than -upright..or ver-
tically directed, and:is mot intended ho-limitthe
claims tostrict-or perfecthorizontality. The-ex-
pression-“inthe direction of the:axis of the sleeve”
45 ‘intended to-mean’end to ©nd; ar substantially
-in fhe same direction, rather then perfectly so.
1. Casting ‘apparatus :comprising :a horizontal
:shot:sleeve having ian‘openend; said sleeveshav-
ing:an opening to:recaive poured molding mate-
rial in Jiquid state, -a -plunger:movable sin: said
-sleeve -past said :opening, ~said:rsleeve having a
-diameter at-least:as-great as that of the plunger
all ;the way 40 the open endcof the isleeve,sthe
.end (0f :said sleeve being enlarged; and taperedya
-pexmanent -die ‘having -separablesparts, said:idie
‘having a-mpld-gavity:and an-enclosed horizontal |
-gate throwgh one of the-die parts leading o dle
cavity, .said gate being located:above the bolsem
-of the :sleeve a-distance sufficient to jpreventany
-af the desired charge of Hquid molding material
from flowing into the gate andscavity:before the
splunger is -operated, said-die havingja recessed
tapered seat to-mate with ‘the enlarged. tapered
-end of the-sleeve, means to relatively bodilymeve
the die :and - the :sleeve toward jone manether fin

' the direction-of -the-axis of -the sleeve:in order:to

-connect-the sleeve fosthe:gate when:ejecting:liguid
from-the sleeve -through the:gate into the mold
-cavity, and away -from one:another,in order.do
separate ithe die :and:sleeve with:a solidified stug
sof excess material from the -end -of thesleeve .
wsually-left-with the:gate, .and kneck-ofl :means
movable transversely -of «the :axis -of ~the steeve
inte-the recessed seat in-order -fo:break:the slug
from the gate after -the die Mias been-separated
_frem the sleeve,:and thereby: permitting said slug
to slide :gravitationally sout :of the recessed seat.
2. A casting machine:forxapidly:repeated.cast-

ing cycles, said machineivomptising :a horizontal

stationary -shot sleeve Having:an open end, said
:sleeve having anopening 16 receive pouredmold-
Ang material [dn lquid state, a-plunger movable -
in said sleeve mast said opening, said sleeve hav- -
ing a :diameter at least :as great .as that of the
plunger al the:way ito theopen:end.of the sleeve,
-an adapter plate movable toward or:away from
the end of the sleeve in-the:direction of the axis
«of the sleeve, . die having :a cover die pottion
.carried-on theopposite side:of the:adapter:plate,
and having anejector die portion, said diehav-
ing a mold:cavity and-an enclosed horizontsl gate
+through the cover:die portion,ssaid adapter plate
‘having @ gate passage forming: a.continustion
-af the .gate 1in #he :cover .die, 'said ;gate being o~
catedl .above ‘the bottom -0f the ;sleeve a: distarice

:sufficient to 'prevent ‘any:of the .desired =Cha}rge

.of ‘liquid ‘molding -material from flowing ‘inte
‘the gate :and cavity before the plunger is oper-
ated, and:knock-off means. mounted-on-thé adapt-
.er plate -for movement thisrewith, said knock-of
means being -movable transvérsely of the axis.




- »
of the sleeve to.break from.the gate a solidified
slug of excess molding mafterial formed by the
end of the sleeve.- PR

- 3.-Casting ‘apparatus comprising a stationary
shot sleeve having an open end, a plunger: pass-
ing into said sleeve through the other end, said
sleeve ‘having a diameter at least as great as
that.of the plunger all the way to the open end
‘of the sleeve, an. adapter plate movable to-
ward or away from the end of the sleeve in the

2,612,666
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‘direction’ of the axis of -the sleeve, the end )

of said sleeve being enlarged and tapered, the
adapter plate having a tapered recessed seat mat-
-ing with the enlarged tapered end of the sleeve,
a die having a cover die portion carried on the
-opposite side ‘of ‘the ‘adapter plate, and having
‘an-ejector die-portion, said die having a mold
‘cavity ‘and an-enclosed gate through the cover
die, said adapter plate having a gate passage
forming a continuation of the gate in the cover

15

die; and knock-off means mounted on the adapter -

plate for movement. therewith, said knock-off
means being slidable tranversely of the axis of
the sleeve into or out. of said recessed seat.

4. Casting" apparatus comprising & horizontal .

stationary shot:sleeve having an open end, said
_sleeve “having an’ opening ‘t0 receive poured
molding material in:liquid state, a plunger mov-
gble in said sleeve past said opening, said sleeve
having a diameter at least as great as that: of

, . the plunger all'‘the way to the open end of the

sleeve, an ‘adapter” plate movable toward .or
away from the end of the sleeve in the direction
.of the axis of the sleeve, the end of said sleeve

being enlarged. and tapered, the adapter plate

having a“tapered recessed seat mating with the
enlarged tapered end of the sleeve, a die having
‘acover die portion carried on the opposite side
of the-adapterd plate; and having an ejector die
‘portion, said die having a mold cavity and an
enclosed horizontal -gate through the cover die
portion, said adapter plate having a gate passage
forming a continuation of the gate in. the cover
die, said gate being located above the bottom of
‘the sleeve a distance sufficient to prevent any of
the ‘desired - charge of liquid molding material
from’ flowing into the gate and cavity before
the plunger is operated, and knock-off- means
movable transversely of the axis of the sleeve

into or out of said recessed seat, said seat serv- ;

ing to facilitate discharge ‘of .a solidified slug
" of :excess molding material as well a5 slignment
;and 11t of the mating parts. g

5. A casting maching for rapidly repeated cast-

ing eycles, said machine comprising a horizontal
stationary shot sleeve having an open end: said
sleeve having an opening to receive poured mold—
ing material in liquid state, a. plunger movable
in-said sleeve past said opening, said sleeve hav-
- ing a diameter at least as great as that of the

plunger all the way to the open end of the sleeve,

an-adapter plate movable toward or away from
_-the’'end of the sleeve in the direction of the axis
of- the sleeve, a die having a cover die portion
carried on the opposite-side of the adapter plate,
and having an ejector die portion, said die having
a. mold cavity and an enclosed. horizontal gate
through the cover die portion, said adapter plate
“having a gate forming-a continuation of the
gate in -the cover die, said. gate being “located
above-the bottom of the sleeve a distance suffi-
.- cient o prevent any of the desired charge of
liquid- molding material from fowing ‘into’ the
gate and cavity: before the plunger is operated,

and knock-off- means mounted on  the adapter -

8

plate, for .movement therewith, said knock-off

means- being movable transversely of .the axis

‘of the sleeve to break from the gate a solidified

slug.of execess molding material formed by the
end.of the sleeve, a double-acting hydraulic cyl-
inder to move the ejector die, a valve controlling
said eylinder, one or more single-acting hydraulic
cylinders for moving the adapter plate away from
the shot: sleeve, and means connecting . said
single-acting -eylinders to the return side of the
double-acting  cylinder. . o

- -6; A die casting machine for rapidly repeated
casting of metal, said machine comprising g hori-

-zontal stationary shot sleeve having an open end,

said sleeve having an opening at the top to re-
ceive- poured -metal in liquid state, a plunger
movable :in- said. sleeve past sdid opening, said
sleeve having a diameter at least as great as that
of :the plunger all the way to the open end of
the sleeve, an adapter: plate movable toward or
away from the end.of-the sleeve in the direction
of the:axis of the sleeve, the end of said sleeve
being enlarged .and tapered, the adapter plate
having a tapered recessed seat mating with the
enlarged tapered-end of the sleeve, a die having a
cover ‘die portion carried on -the opposite side
of the adapter plate and having an ejector die
porticn, said die having a mold cavity and an
enclosed horizontal gate through theé cover die
portion, said adapter plate having a gate passage
forming a continuation of the gate in the cover
die, said gate being located above the bottom

.-of the sleeve a distance sufficient to prevent any

40
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of the desired charge of molten metal from flow-
ing into the gate and cavity before the plunger is
operated, and knock-off means mounted on the
adapter plate for movement ‘therewith, said
knock-off means being movable transversely of
the axis.of the sleeve into the aforesaid tapered
recessed seat in order torbreak from the gate a
solidified slug of excess metal formed by the end
of the sleeve. R o

7. A die casting machine for rapidly repeated

. casting of metal, said machine comprising g hori-

zontal stationary shot sleeve having an open end,
said sleeve having an opening at the top to receive
poured metal in liguid state, a plunger movable
in said sleeye past.said opening, said sleeve hav-
ing a diameter at least as great as that of the
plunger all.the way to the open end of the sleeve,
an-adapter plate movable toward or away from
the end of the sleeve in the direction of the axis
of the sleeve, the end of said sleeve being en-
larged. and . tapered, the adapter plate having
& tapered recessed seat mating with the enlarged
tapered end of the sleeve, a die having a cover
die portion carried on the opposite side of the

-adapter plate and having an ejector die portion,

said die having a mold cavity and an enclosed
horizontal gate through the cover die portion,
said adapter plate having‘a gate forming a con-
tinuation of the gate in the ‘cover die, said gate
being located above the bottom of the sleeve g
distance sufficient to prevent any of the desired

.charge of molten metal from flowing into the

gate and cavity before the blunger is operated,
and knock-off means mounted on the adapter
plate. for movement therewith, said knock-off
Tmeans being movable transversely of the axig of
the sleeve into the aforesaid tapered recessed seat
In order to break from the gate a solidified-slug
of excess metal formed by the end of the sleeve,
a double-acting hydraulic cylinder to move the
ejector die, a valve controlling sgid cylinder, one
or more - single-acting ‘hydraulic cylinders for
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moving the adapter plate away from the shot
sleeve, and means connecting said single-acting
cylinders to the return side of the double-acting
cylinder. *

. JOHN J. McGARIGAL.
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