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DE-CASTING APPARA US 
Charles C. Weale, Wheaton, Ill., assignor to West 
ern Electric Company, Incorporated, New York, 
N.Y., a corporation of New York 

Application November 1, 1943, Serial No. 509,866 
(C1. 22-68) 1. Claim. 

1. 
This invention relates to die casting apparatus 

and more particularly to mechanisms for Con 
trolling the operation of die casting machines. 

It is an object of the present invention to pro 
vide a simple, reliable and automatic apparatus 
for controlling the sequence of operations of a . 
die casting machine. 

In accordance with one embodiment of the in 
vention, cooperating hydraulic and electric cir 
cuits are so arranged that by the manipulation 
of a single valve which controls the Supply of 
fluid under pressure to the ram of a die operat 
ing mechanism, a complete cycle of operation 
of the die casting apparatus is effected. In this 
cycle, the dies of the apparatus close, an injec 
tion plunger is advanced a predetermined dis 
tance at a relatively slow speed, is held stationary 
for a short interval, is then advanced relatively 
rapidly to make a die casting shot and is, after 
a predetermined interval, reset to its original position. 
A complete understanding of the invention may 

be had by reference to the following detailed 
description when considered in conjunction with 
the accompanying drawings, wherein 

Fig. 1 is a front elevational view of a die cast 
ing machine embodying the structural features 
of the present invention, and 

Fig. 2 is a diagrammatic view of the electrical 
and hydraulic circuits constituting the preferred 
embodiment of the present invention. 

In the drawings, particular reference being 
first had to Fig. 1, there is shown a die casting 
machine including framework, designated gen 
erally by the numeral 0, in which a cross head 

may be reciprocated by a piston 2, which is 
adapted to be actuated by fluid under pressure 
admitted to a cylinder 3 through either a port 
4 or a port 5. The cross head has suitably 

fixed to it an upper movable die member 6 for 
cooperation with a stationary die member 
seated upon a bolster 8, which is, in turn, suit 
ably mounted in the framework O. Extending 
partly under the bolster 8 is a melting pot 9, 
in which there is formed a gooseneck 20 for 
directing die casting material upwardly through 
a nozzle 2 to the die members 6 and 7. The 
gooseneck 20 is in communication with a shot 
cylinder 22, into which die casting material may 
pass through suitable apertures 23 for trans 
ference to the dies. The shot cylinder 22 has 
a shot plunger 24 positioned therein, which may 
be reciprocated by a head member 25, to which 
the shot plunger may be suitably connected by 
means of a connecting member 26. The mecha 
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2 
nism described thus far is shown in detail in 
the co-pending application of George L. Cherry 
and Charles C. Veale, Serial No. 498,079, filed 
August 10, 1943, now matured into Patent No. 
2,393,588 wherein various features of the mecha 
nism are described specifically and claimed. The 
head member 25 is adapted to be reciprocated by 
a piston rod 30 (Fig. 2) and will, at predeter 
mined times, to be described more in detail here 
inafter, actuate a switch 27, which may be en 
closed in a suitable housing 28 (Fig. 1) attached 
to the framework fo, being suitably mounted on 
a housing 29 (Fig. 1) which encloses the various 
actuating and controlling means shown in Fig. 2. 
Mounted within the housing 29 (Fig. 1) are 

a pair of aligned cylinders 35 and 36, in which 
pistons 3 and 38, respectively, are reciprocated. 
The piston 38 has a piston rod 39 attached to 
it for normally limiting the upward movement 
of the piston 37 when the piston 38 is in the po 
sition shown in Fig. 2. The piston 38 is nor 
mally held in the position shown in Fig. 2 by 
fluid under pressure from a suitable source (not 
shown) directed through a valve 40 and entrance 
port 4 to the upper end of the cylinder 36. If 
it is desired to move the melting pot 9 for any 
reason, the plunger 24 may be withdrawn from 
the cylinder 22 by reversing the valve 40 and per 
mitting fiuid under pressure acting against the 
underside of the piston 37 to move the piston 
38 upwardly, thus to withdraw the plunger 24 
completely from the shot cylinder 22. In the 
normal operation of the apparatus, the piston 
38 and piston rod 39 are always maintained in 
the position shown, where they will limit the up 
ward movement of the shot plunger 24 to ap 
proximately that shown in Fig. 1, where its lower 
end is just above the inlet apertures 23 from the 
melting pot to the shot cylinder 22. It should 
be noted at this time that if fluid under the same 
pressure is fed into the opposite ends of the cyl 
inder 35, the piston 37 will be moved down 
Wardly due to the differential pressure exerted 
thereon because of the difference in effective area 
of the top and bottom faces of the piston 37. 
The cylinder 35 may be supplied with fluid 

under pressure through either an upper entrance 
port 42 or lower entrance port 43 upon the 
proper manipulation of a pair of slide valve 
members 44 and 45 slidably positioned in a valve 
block 46. The slide valve member 44 is provided 
with a pair of relatively small passageways 60 
and 6f formed in it and a pair of relatively large 
passageways 62 and 63, through which fluid un 
der pressure may be selectively directed to the 



8,604,071 
3 

ports 42 and 43, depending upon the position 
of the slide valve member 4 within the valve 
block 46. The slide valve member 5 is provided 
with a pair of relatively large passageways 6 and 
65 and a relatively small passageway 66, through 
which fluid under pressure may be directed 
through passageways in the block 46 and through 
the passageways in the slide valve member . 

Fluid under pressure from a suitable source 
(not shown) is supplied to a large entrance port 
67 and a small entrance port 68 in the valve block 
46 and the fluid driven out of the cylinder 35 
may return to the source through an exit port 69 
formed in the valve block 46. 
The position of the slide valves 44 and 45 in 

the valve block 86 may be controlled by a pair 
of solenoid-actuated slide valves, designated gen 
erally by the numerals 75 and 76. The solenoid 
actuated slide valves 75 and T6 have entrance 
ports TT and 78, respectively, connected to the 
source of fluid under pressure and have exhaust 
ports 79 and 80 and 8 and 82, respectively, which 
are connected to return pipes 83 and 84, respec 
tively, for conducting spent fluid back to the 
source of fluid under pressure. The valve 75 
has a slide valve 85, which may be shifted to 
either one of two positions upon the Selective 
energization of a solenoid 86 or a solenoid 8 
and, similarly, the valve 76 has a slide valve 
member 88 which may be selectively shifted to 
either one of two positions upon the selective 
energization of the solenoids 89 and 90. When 
the slide valve member 85 is in the position 
shown in Fig. 2, fluid under pressure will be 
directed through the entrance port to the 
slide valve member 85 and through a pipe 9 
against the upper end of the slide valve member 
4 in the valve block 46 and fluid in the lower end 

of the valve block 46 will pass out through pipe 
92 past the slide valve member 85 through ex 
haust port 80 and thus back to the source of 
fluid under pressure. When the position of the 
slide valve member 85 is reversed from that 
shown in Fig. 2, the slide valve member 44 will 
be shifted to its upper position opposite to 
that shown in Fig. 2 due to the shifting of the 
slide valve member 85 to interconnect the en 
trance port TT thereof with pipe 92 and to in 
terconnect pipe 9 with the exhaust port 9. 

In the position shown, the side valve member 
8 interconnects the entrance port 8 with pipe 
93 and thus fluid under pressure will be forced 
against the upper end of the slide valve member 
45 in valve block 46. When the slide valve men 
ber 88 is in the position shown, fluid entrapped 
beneath the lower end of the slide valve member 
45 may be forced through a pipe 94 and through 
valve 76 to an exhaust port 82 and thus back 
to the source of fluid under pressure. 
Power for energizing the solenoids 86, 8, 89 

and 90 is supplied from a suitable current source 
of through a main control switch 02, which 
may be closed to prepare the apparatus for op 
eration. The slide valves T5 and 76 are of the 
type which may be shifted from one position to 
the other and when so shifted, will remain in 
their shifted position until the opposite one of 
the solenoids associated therewith is energized. 
Solenoid 86 is adapted to be energized upon the 
closure of a plunger-operated switch del, sole 
noid 87 is adapted to be energized upon closure 
of a switch 10, solenoid 89 is adapted to be en 
ergized upon the closure of a switch lot form 
ing part of a time delay relay 8, and solenoid 
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of the switch 2. The time of operation of the 
various switches which close the solenoids will be 
described more in detail with the description of 
the operation of the apparatus. 

Fluid under pressure may be supplied from a 
suitable source, not shown, through a port OT 
and through a manually operable main valve 
08 to move the piston 2 upwardly or down 

wardly to open or close the dies of the appa 
ratus by raising or lowering the upper die men 
ber 6. In the diagrammatic illustration in Fig. 
2, the piston f2 has an enlarged head portion 
69, which is shown in its upper position, to which 

it has been raised by shifting the valve 08 to 
permit the passage of fluid under pressure there 
with and through the port 4 to the underside 
of the piston head 9, a suitable packing gland 

O being provided to close that portion of the 
lower end of the cylinder 3 which is not filled 
by the piston 2. The port 4 is connected to 
the valve 108 by means of a pipe in communi 
cation with which there is a relatively small pipe 
2 which leads to the upper end of a control 

cylinder 3. The control cylinder 3 has a 
piston f 14 in it, which serves to actuate a piston 
rod 5 carrying at its lower end a valve member 

6 which is normally urged to engage a valve 
seat 7 in the cylinder f3 by a compression 
spring 8 interposed between an upper surface 
of the cylinder 3 and a disc 9 attached to the 
piston rod if 5. The interior of the cylinder 3 
has a bore 25 which conforms to the size of the 
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piston head 09 and it is gradually reduced to a 
relative small bore 26, into which a reduced por 
tion 27 of the piston 2 may move a short dis 
tance. A bleeder passage 28 interconnects the 
small bore 26 with the upper portion of the large 
bore 25, so that these two chambers are in con 
munication. The purpose of this construction 
will become apparent as the description pro 
gresses. The lower end of the cylinder 3 has a 
pipe 29 communicating therewith, which is in 
communication with a pipe 30 interconnecting 
the port 5 and a port 3 in the valve 108, where 

45 by when the valve 08 is moved to the position 
opposite to that shown in Fig. 2, fluid under pres 
sure supplied through port G will pass out 
through port 3 into pipes 30 and 29 and re 
verse the position of the piston 4 in the cylinder 

50 ft3. The pipe 30 also has a pipe f32 in commu 
nication therewith which extends to a control 
cylinder 33 having a piston 34 in it which is 
normally urged to its downward position, as 
shown in Fig. 2, by a compression spring 35, but 

55 which may be moved upwardly against the action 

60 

of the spring 35 to, through the action of a 
plunger 36, close the plunger-actuating switch 
03. Seated in the port 5 is a valve member 37, 
which is normally urged to seat against a valve 
seat 38 by a compression spring 39 engaging an 
upper surface of the cylinder 3 and bearing 
against a disc 40 attached to a valve stem f4 
which carries the valve member 3. The cylin 
der 3 is provided with an upper chamber 2, in 

65 which the compression springs 8 and 39 are 
positioned and this chamber may be sealed from 
communication with the Small bore 26 of the 
cylinder 3 by the valve head 6. However, 
when the valve head 6 is disengaged from the 

70 valve seat f , any fluid which may be in the up 
per portion of the cylinder 3 will be permitted 
to pass out through the chamber 42 to a pipe 4 
which returns the fluid to the fluid pressure 
SOce, 

90 is adapted to be energized upon the closure 75 The cross head carries a switch-actuating 
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member 44, which is adapted to close the switch 
O4 when the cross head if moves downwardly 

and, similarly, the head member 25 on the piston 
rod 3 carries a switch-actuating member 5, 
which is adapted to close the switch 2. In this 
manner these two switches may be closed to 
supply current from the source through the 
main switch O2 to their respective solenoids. 
The switch 03, when closed by the plunger 36, 
will supply power to the solenoid 86 and also to 
the time delay relay fos, thus to initiate the op 
eration of the time delay relay 06 at the same 
time that the solenoid 86 is energized. The time 
delay relay OG is set to close its switch 05 a. 
predetermined length of time after the switch 
03 closes and when switch OS closes, it will 

energize its associated Solenoid 89. 
A more complete understanding of the appara 

tus may be had by reference to the following 
brief description of the mode of operation there 
of. The closure of the switch 02 and the ini 
tiation of the operation of the mechanism for 
supplying fluid under pressure to the various 
parts of the apparatus will place the apparatus 
in condition for operation. After the melting 
pot 9 is in the proper position, and the piston 
38 has been set in the position shown in Fig. 2, 
and a supply of molten metal is in the melting 
pot 9, the apparatus may be operated to die 
cast parts conforming to the shape of the die 
members 6 and 7. The operation of the ap 
paratus is initiated by reversing the valve 08 
from the position shown in Fig. 2. When the 
valve 08 is moved to the position opposite to 
that shown in Fig. 2, fluid under pressure through 
port of will be directed to the pipe 30 and 
fluid in the lower end of the cylinder 2 will be 
permitted to escape through the valve fo8 in its 
reverse position. Fluid under pressure being ad 
mitted through the pipe 30, will pass first 
through port 5 and will force the valve head 
37 downwardly against the action of its asso 

6 
therein will interconnect the small entrance port 
68 with the lower entrance port 43 of cylinder 35 
and passageway 62 will connect a large entrance 
port 6 through passageway 66 to entrance port 
42 of the cylinder 35. In this manner, fluid 
under pressure will be supplied to both the upper 
and lower surfaces of the piston 3. Since the 
upper effective surface area of the piston 37 is 
larger than the lower surface thereof, piston 37 
will be moved downwardly slightly by the differ 
ence in effective pressure of the fluid supplied to 
the opposite sides thereof and will carry the head 
member 25 downwardly to move the shot plunger 
24 below the apertures 28 and thus entrap a shot 
of molten metal in the gooseneck 20. As the 
head member 25 moves downwardly, the switch 
actuating member 45 will momentarily engage 
and close a switch 27, thus to supply power to the 
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ciated spring t39, to pass into the upper end of 
the cylinder 3. Simultaneously with the Sup 
plying of fluid under pressure through the en 
trance port 5, fluid under pressure will be sup 
plied through pipe 29 to raise the piston 4 
and the fluid in the upper end of cylinder 3 
will pass through pipes f2 and and valve 
O8 back to the source of fluid under pressure. 

In this manner, the valve head 6 will be seated 
in the valve seat it and the fluid admitted 
to the upper end of the cylinder 3 will not be 
permitted to pass out through chamber 42 and 
pipe 43, but will actuate the piston head O9 
and start its downward movement. The piston 
84 in the cylinder 33, will not, at this time, 
be operated since the compression Spring 35 is 
sufficiently strong to prevent the piston 34 from 
moving upwardly until the upper die member 6 
engages the stationary die member 7 and pres 
sure is thus built up within the cylinder 25. 
As the piston head 109, piston f2 and the cross 
head move downwardly, the Switch-actuating 
member 44 will, in its movement downwardly 
with the head if, momentarily close Switch 04 
to supply power for energizing the solenoid 8. 
Energization of solenoid 8 will shift the slide 
valve member 85 from the position shown to its 
lowermost position and fluid under preSSure Sup 
plied through entrance port TT will be directed 
through pipe 92 to the underside of the slide 
valve member 44, thereby to shift it to its upper 
position. When the slide valve member 44 is 
shifted to its upper position, passageway 6, 75 
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Solenoid 90 and thereby shift the slide valve 
member 88 from the position shown to a position 
opposite to that shown where fluid under pres 
Sure through the entrance port 78 will be directed 
to the lower surface of the slide valve member 45 
to raise the slide valve member 45. It will be 
understood that when the slide valve member 45 
moves upwardly, the fluid in the upper end of the 
valve block 46 will be forced through the pipe 3 
and exhaust port 8 and back to the fluid source 
and that, similarly, when the slide valve member 
44 moves upwardly, fluid between the upper end 
thereof and the top wall of the block 46 will be 
directed through the pipe 9 and valve 75 
through exhaust port 79. When the slide valve 
member 45 is moved upwardly, all of the passages 
in the block 46 communicating with the entrance 
ports 6 and 68 and exhaust ports 69 will be 
blocked by either slide valve member 44 or slide 
valve member, 45 and this condition will prevail 
until the upper die member 6 tightly engages 
the stationary die member 7 and pressure builds 
up in the pipe 30 to Such an extent that the 
piston 34 will be raised. As soon as the piston 
34 is raised, it will close Switch 03 through its 

plunger 36 and will energize solenoid 86, thus 
to reverse the position of the slide valve member 
85 and return it to the position shown in Fig. 2. 
When slide valve member 85 is moved back to 
the position shown in Fig. 2, entrance port 67 
will be interconnected with upper entrance port 
42 of the cylinder 35 through the large passage 
ways 64 and 62 in the slide valve members 45 
and 44, respectively. Similarly, port 43 of cylin 
der 35 will be connected to exhaust port 69 
through large passageways 63 and 65 in slide 
valve members 44 and 45. Thus, a relatively 
large amount of fluid under pressure will be di 
rected against the upper surface of the piston 3 
to force the piston 3 rapidly downwardly to in 
ject a portion of the molten metal trapped in 
the gooseneck up into the die members 6 and 7. 
The construction of the cylinder 3 and valve 

members 6 and 37 is such that, when pressure 
in the upper end of the cylinder and in pipe 3Q 
is at its highest point, valve member 37 will seat 
against valve seat 38 and valve member 6 will 
seat against valve seat if T, thus sealing the upper 
end of the cylinder. When the shot plunger 24 
injects the molten metal into the die cavity, piston 
head O9 will tend to move upwardly, but the 
head of fluid in the upper end of the cylinder 3 
will only force the valve members 6 and 3 
more firmly into engagement with their associated 
valve seats and will prevent the upward move 
ment of the die member 6. 
As the Switch 03 was closed to initiate the Op 
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eration of the shot plunger in injecting a shot 
into the die member, the circuit to time delay 
relay OS was also completed, thus initiating oper 
ation of this relay, and after a predetermined 
selected interval, relay 06 will close its switch 
Os, thus to supply current to solenoid 89 to effect 

the return of slide valve member 88 to its normal 
position, as shown in Fig. 2. When the slide 
valve member 88 returns to the position shown in 
Fig. 2, slide valve member 85 having been returned 
to its upper position, the apparatus will be re 
stored to the condition shown in Fig. 2, where 
the upper entrance port 42 of cylinder 43 will be 
in communication with the exhaust port 69 in the 
block 46 and where entrance port 68 will be in 
communication through passageways 65 and 80 
with the port 43, thus to return the shot plunger 
to its normal position by raising the piston 3. 
In this manner, the portions of the apparatus 
which inject the shot of molten metal between the 
die members 6 and will be restored to normal 
condition and the return of the valve 08 to the 
position shown in Fig. 2 will restore the die 6 to 
its upper position in the following manner: 
When the valve 08 is moved from the position 
opposite to that shown in Fig. 2, back to the posi 
tion shown in Fig. 2, fluid under pressure will be 
directed through port f(7 to pipes if and f2. 
The fluid under pressure directed through the 
port 4 from pipe fif will be ineffective to raise 
the piston head (9 due to the fact that the upper 
end of the cylinder 3 has been closed off from 
communication with the chamber fi2 by the valve 
member 6 and the valve member 3 has blocked 
the flow of fluid out of the cylinder 3 through 
port f 5. Therefore, the first operation that takes 
place is the return of the piston f 4 to the position 
shown due to the Supply of pressure to the upper 
end thereof and the return of fluid to the lower 
end thereof through pipe 29 and pipe 30. When 
piston 4 moves downwardly, the upper end of 
the cylinder 3 will be in communication with the 
chamber 32 and fluid may thus pass from the 
upper end of the cylinder 3 out through the pipe 
43 and back to the fiulid Source. 
ner, the piston 2 will be moved upwardly quite 
rapidly until it approaches the upper end of its 
travel, at which time the reduced portion 2 of 
the piston head 29 will enter the small bore 26 
and the escape of fluid from the upper end of the 
cylinder 3 will all be through the bleeder passage 
28, thus to cushion the upper movement of the 
piston 2. As soon as the valve (8 is moved back 
to the piston shown in Fig. 2, the pressure against 
the piston 34 will, of course, be released and 
switch 03 will be opened, thus to restore the 
entire apparatus to the position shown in Fig. 2. 

O 

5 

20 

25 

30 

35 

4. 

In this man- is 

50 

55 

8 
It should be noted that the switch-actuating 
members f44 and 46 on the heads and 25 are 
ineffective to operate their respective switches 
on the upward movement of the heads. 
What is claimed is: W 
An apparatus for injecting casting material into 

a mold having a cylinder and piston for closing 
the mold and a hydraulic cylinder and piston for 
injecting material into the mold, comprising hy 
draulic means for moving the molding piston to 
close the mold, means for locking the mold-closing 
piston at the end of the closing movement, a first 
two-position valve in the hydraulic lines to the 
injection cylinder and movable to its second posi 
tion in response to the movement of said closing 
piston to actuate the injection piston to a ready 
position, a second two-position valve in the hy 
draulic lines leading to said first two-position 
valve and movable to its second position in re 
Sponse to the movement of the injection piston 
to its ready position to lock the injection piston 
in place, an auxiliary piston connected to the 
mold closing cylinder so that it is responsive to 
the building up of a hydraulic pressure on the 
mold-closing piston after closing of the mold, 
said auxiliary piston being connected to the op 
erating mechanism of said first two-position waive 
to cause retraction of said first two-position valve 
to its first position, said retraction of the first 
two-position valve being effective to unlock the 
injection piston and initiate a rapid actuation of 
the injection piston, a time delay device operated 
by Said auxiliary piston for causing retraction of 
Said second two-position valve to its first position, 
said retraction of the second two-position valve 
being effective for restoring the injection piston 
to normal position, and a manually operated valve 
for unlocking and restoring the molding piston 
to normal position. 
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