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This invention relates to the art of die casting under 
vacuum, the Virtues of which, from the standpoint of 
product, have long been recognized. It is well known, 
however, that the principal objection to the production 
of die casting under vacuum by means and methods rep 
resentative of the prior art, has been that production is 
slow and, therefore, expensive. Considerable advance 
ment in the art was made by the method and apparatus 
disclosed and claimed in the copending application of 
Alfred P. Federman and the present applicant, tiled 
January 12, 1954, Serial No. 405,565J now Patent No. 
2,799,066, dated July 16, 1957. 
As in the case just referred to, the invention is ap 

plicable to die casting machines generally of the kind 
now in use. 
An object of my present invention is to maintain sub 

stantially the same speed of production in the manufac 
ture, by the 'vacuum method, of high quality, smooth sur 
face and dense castings, as was heretofore attained in 
the production of inferior castings without the benefit 
of evacuation of the die cavity. l may mention here that 
a very considerable ysaving is effected by the use of my 
improvements because of the resultant great reduction 
in the percentage of “rejects” encountered in a “run” 
of castings, this being but one of the many advantages. 

Another object of my invention is to provide equip 
ment that lends itself to the handling of all kinds of ma 
terials suitable for die casting, including plastics and a 
variety of metals, such as zinc, aluminum, and alloys 
thereof, and which7 at the same time, is peculiarly sui-ted 
to the handling of magneslum and other materials that 
are unstable and highly susceptible to oxidation while in 
molten condition when exposed to the atmosphere. This 
suitability of the equipment to the handling of the latter 
materials arises from the fact that l employ a Crucible, 
and a charging system for conveying molten material 
therefrom, first, to a charging chamber, and thence to 
the die cavity, that are so constructed as to be capable 
of being substantially closed throughout to the at 
mosphere, thereby to practically obviate oxidation. 

Another more specific and related object is to provide, 
in the die casting equipment, a unique charging system 
which in part, is similar in structure and function to the 
so-called “cold chamber” arrangement and technique, but 
which eliminates the hand ladling of the molten ma 
terial into the charging chamber during each cycle of 
operation of the die casting machine. 

-An important feature of the present apparatus, as well 
as of the apparatus disclosed in the aforesaid applica 
tion7 is a two-part enclosure or hood that encompasses 
the die members, one of the parts being secured and 
sealed to the stationary die plate, and the other to the 
movable die plate, the parts meeting in the general re 
gion o-f the line of separation between the die members, 
it being desirable that the open side of the part secured 
to and shiftable with the movable die plate be somewhat 
to the rear of the front face of the movable die member. 
As well known to those familiar with the art of die 
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casting, die members of different sizes, and die members 
having die cavities of varying depth, are adapted to be 
used in the same die casting machine, and it is another 
object of the invention to construct the enclosure or hood 
so as to allow convenient access to the die members for 
changing them or for other purposes. Another object 
is to provide a displacement element that may be dis 
posed inside the enclosure or hood and occupy some of 
the otherwise vacant space so as to reduce the effective 
cubic capacity of the enclosure or hood and thus ex 
pedite evacuation thereof and contribute to the speedy 
operation of the apparatus. 
The hood or enclosure is desirably provided with one 

or more Vhand holes that are adapted to ber-sealed by 
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closure means, and itis a further object to combine the 
displacement element with such closure means. 
A still further object of the invention is to make one 

of the hood parts, desirably the part that is carried by 
the stationary die plate, extensible, as by incorporating 
in the peripheral wall thereof a flexible section in the na 
ture of a bellows, said part of the hood being biased 
toward projected position so that the hood will close and 
become sealed considerably in advance of the meeting of 
the die members, thus affording ample time to create a 
vacuum of the required degree in the hood and corn 
municating spaces before the die cavity is closed. 

Another and related object is to provide adjustment 
means whereby the distance of projection of said hood 
part is capable of being varied according to the depth 
of the die cavity and the parts, if any, that project there 
into. ' 

With reference to the feeding of the molten material 
to the charging chamber, it is another object of the in 
vention to provide a part or plug having a metering 
oriiice, that is conveniently interchangeable with parts 
or plugs having metering orifices of different sizes, and 
that serve to control and measure the flow of molten 
material into the charging chamber and limit the quan 
tity of material delivered to the chamber within the feed 
ing phase of a cycle to slightly more than that required 
to lill the die cavity. 
Another object is to locate spaced electrical contacts 

adjacent the bottom of the hood that will be bridged by 
any molten metal that may accidentally overflow into 
the hood, or that will be bridged by other foreign matter 
having electrical conductive properties whose presence 
may ’adversely affect the operation of the apparatus, 
which contacts are in an electric circuit that operates in 
conjunction with suitable electrical means to shut down 
the operation of certain parts of the apparatus, thus mak 
ing it necessary to remove the metal or other matter be 
fore ̀ operations can proceed. 
The objects and advantages above enumerated, with 

others hereinafter appearing, are attained in an embodi 
ment of the invention that is more or less schematically 
illustrated in the accompanying drawings; and it will be 
understood that said embodiment is to be taken as illus 
trative rather than as limiting, and that such changes and 
modifications may be made therein as fall within the scope 
of the claims appended hereto. 

In the drawings: 
Fig l represents a fragmentary sectional side elevation 

of a die casting machine incorporating my improved 
charging system and equipped with the vacuum appara 
tus of my invention, the die members being in engage 
ment and the hood closed and evacuated, as evidenced 
by the condition of the valves associated therewith, a 
charge of molten material being shown in the charging 
chamber ready to be projected into the die cavity by the 
operation of the ram; and 

Fig. 2 is a sectional view, similar to Fig. 1 but of less 
scope, showing the die members separated, the hood open, 
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and the adjacent parts of the apparatus in the condition 
they assume between cycles. l 

The die casting machine wherewith I have shown my 
improvements associated is of a conventional design and 
construction, excepting for the unique charging system 
of my invention, and for the sake of simplicity and clar 
ity only the essential parts of the machine are shown.i The 
machine includes the usual stationary die plate l-.and 
movable die plate 
rods (not shown) 
a machine. . . . . 

Suitably secured to the respective die plates 1 and> 2 
are a stationary die member 5 and a movable die mem 
ber 6, by and between 
when the die members are together. Within a >rela 
tively large recess 8, shown as formed in the end of the 
die member 6 adjacent the plate 2, operates ejecting mech 
anism comprising a headA 10 andÀ ejecting pins 11 that 
are carried by said head and extend through bores in the 
movable die member 6, and when the dies are in condi 
tion to receive a charge of molten material, the forward 
ends of said pins are substantially iiush with the sur 
rounding surface of the die member 6 that is exposed to 
the die cavity 7. _ The retraction of the ejecting pins to 
bring about this condition is etîected by one or more push 
rods, one such rod being shown and designated 12. One 
end of said rod is engaged Vwith or is fastened to the head 
10 and the opposite end portion thereof is guided through 
aubore of the movable die member 6. As the movable 
die member closely approaches the stationary die mem 
ber 5, the forward end of the push rod engages the latter 
'_die member thereby to arrest forward movement of the 
head 10 and consequently of the ejecting pins 11, while 
the die member 6 completes its forward travel, all in ac 
cordance with common practice. 

Secured to and projecting rearwardly from the head 
10, through a bore in the movable die plate 2, is an ac 

a stationary 
abutment 16, that is usual in die casting machines of the 
kind disclosed, when the die plate 2 is retracted. A flexi 

that are well known elementsïof" such 

Vble diaphragm or bellows 18 has one of its ends secured 
and sealed to the actuator 15 and its opposite end at 
tached with a leak-proof joint to the movable die plate, 
thereby to prevent passage of air through the bore 
through which the actuator operates. 

Toggle joints 20 are pivotally connected at their for 
ward ends to the movable die plate 2 and at their op 
posite ends to a stationary part 21 of the machine, and 
said toggle joints are connected by links 22 to a head 23 
that is carried by the forward end of a piston rod 24. The 
Vrod 24 extends through an opening in the stationary part 
21 and has secured Vto its end remote from the head 23 
a piston 25 that reciprocates within a cylinder 26. The 
piston 2S and cylinder V26 constitute a power unit for 
operatingV the movable die plate and shifting the parts 
carried thereby toward and from the parts attached to 
the stationarykdie plate 1. , , _, Y, 

I may’here make mention of a switch actuator 28 ,that 
is shown as connected, by a rod 29, to the piston 25. In 
the path*V of this actuator are a die open limit 'switch 30 
that is biased to closed position, a so-called “evacuating” 
switch 31, and a die close limit switch 32, which, like 
switch 31, is _biased to open position. The purpose of 
these switches will presently appear. ‘ _' ' 

Operatively associated with the power unit comprising 
the piston 25 and cylinder 26 are a master'die closing 
valve 35 and a master die opening valve 36, andv the 
operation of these master valves is effected through the 
respective pilot valves 35a and 36a. . 

Turning now to the charging system: 38 is a housing 
or shell that encloses a charging chamber40 that is de 
sirably cylindrical. The forward end `of said housing or 
shell 38 projects'through and is sealed in aligned open 
ings of the stationary die plate 1 and the attached die 
member 5. . The chamber 40 communicates with the die 
cavityY 7 through a channel 41, the end of which'adjacent 

which a die cavity 7 is defined` í 

2, the latter being slidable along strain 

i said chamber is formed in an insert 42 
4 

composed of a 
substance resistant to the eiîects of the molten material. 
The body portion of the insert 42 occupies a recess in the 
movable die member 6, while the forward end of said 
insert projects beyond the face of said die member and 
seats within a recess in the face of the stationary die 
member 5, abutting the adjacent end of the housing or 
shell 38 of the charging chamber 40, when the die mem 
bers are together and the die cavity is closed. 
Clamped-about the protruding end of the shell or hous 

ing 38 is a' two-part -block 44. The bottom portion of 
` `the block has a vertical bore that is threaded adjacent 
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' its lower end for the reception of a screw plug 45 which 
supports a duct member 46 of’a material suitable to stand 
the heat and corrosive etîect of the molten material and, 
thereabove, a metering means or plug 47 that is charac 
terized 4by a llow control oriñce. The metering means or " 
plug 47 may consist of a relatively thick washer-like body 
of a substance that will be unatfected by the molten ma 
terial, the orifice being of such capacity as will permit 
entrance into the charging chamber within a given time, 
through a port 48, of suñ‘ìcient metal to lill'the die cavity 
and channel `41 and the adjacent end of the charging 
chamber. The lower part of the block 44 has a bore 
bisecting the one occupied by the duct member 46t and 
the metering means 47, and into one end of said bore isf 
engaged the upper, laterally turned end of a conduit 49'. 
This conduit leads upwardly from a crucible 50 that is' 
heated `by suitable means (not shown) said conduit ex-» 
tending to near the bottom of the crucible and below the 
minimum level of molten metal therein. The portion of 
the-conduit inside the crucible is shownAas surrounded 
by a sleeve 51 of refractory material and, if desired, the 
portionl of the conduit above the crucible may be wrapped 
with suitable heat insulating material. The end of the 
>bore of the block 44 opposite »the one into which the 
conduit 49 extends is closed by a screw plug 53. The 
housing or shell 38 of the charging chamber is provided 
with a. hole 54 that is diametrically opposite the port 48 
and is aligned with a vertical bore in the top part of the 
block 44, said bore being threaded at its upper end for 
the reception of a screw plug 55. Removal of the plugs 
53 and 55 gives access to the parts that occupy the ver« 
tical -bore in the lower part of the block so that by the 
use of a suitable instrument, the parts may be displaced, 
as when changing the metering means or plug 47 for one 
having a flow orifice of different size or capacity. 

AIn order to especially adapt the apparatus to the han 
dling of magnesium and other metals that are unstable 
.and subject to oxidation when, in molten condition, they 
are exposed to the atmosphere, and while in no way 
aífecting the handling 'of other materials,l metals and 
metal alloys, the crucible has suitably sealed to itsupper 
end a cover 58 that is provided with an opening through 
which material may be placed in the crucible and which 
is normally sealed by a closure 59. ' 

A tank orrbottle '60, adapted to contain an inert gas 
under pressure, is placed in communication with the 
crucible through a pipe 61 that includes a gas valve 62. 
The valve member 63 carries -a piston 64 that operates 
within a cylindrical chamber in the valve casing, and a 
spring 65 tends tourge the piston in a direction to open 
the valve. The piston 64 is adapted to be projected, so 
as to close the valve, by pressure Huid admitted to said 
chamber through a pipe 66 that leads from a pilot valve 
67 of the spool type, a spring 68 tending to shift the 
valve to a position wherein an inlet pipe 69 for the pres 
sure tluid'is Vin communication with the pipe 66. ~The 
valve is shifted to its other position against the action 
of the spring 68 by a so-called “gas” solenoid 70. Thered 
fore, when the solenoid 70 is energized it will establish 
communication between the pipe 66 and an outlet pipe 
71, thereby t-o allow the spring 65 to retract the valve 
and open communication through the pipe 61 between 
the gas tank or bottle 60 and the crucibl . ' ' 



:2,864,140 
5 

A 4ram 75 operates within the charging chamber 40 
and has connection, through a rod 76, with a piston 77 
that is reciprocable in a cylinder 78, said piston and 
cylinder constituting a power unit by which the ram 75 
is advanced and retracted. It will be observed that when 
the piston 77 is at the right hand end of the cylinder 7S, 
as the `parts are viewed in the drawings, the ram 75 un 
covers the port 48, and due to the length of travel of 
the piston, the ram 75 may be advanced to within a 
short distance of the discharge end of the charging cham 
ber. As will more fully appear hereinafter, the operation 
of the power unit comprising the piston 77 and cylinder 
78 is under the control of a so-called “shot” valve 80 
while said valve, in turn, is under the control `of a pilot 
valve 80a, the spool type valve member of which is urged 
in one direction by a spring 81, and is moved in the op 
posite direction by a solenoid 82. ' 

85 denotes, generally, a two-part hood or enclosure, 
the sections or parts whereof `are designated 86 and 87. 
The part S6 is carried by and sealed to the stationary die 
plate 1 and surrounds the die member 5 that is attached 
to said plate, while the part 87 is fastened to the mov 
able die plate 2 and surrounds the movable die member 
6, the `parts of the enclosure or hood meeting in the re 
gion of the vertical plane of separation between the die 
members. The part 87 is effectively sealed to the mov 
able die plate, against the ingress of air, -by a sealing 
strip 90 `of llexible material, such as a suitable plastic, 
that is secured to the adjacent end of the hood part 87 
and overlies the peripheral surface of the die plate 2. 
This type of seal is very elfective inasmuch as the pres 
sure of the strip 90 upon the underlying surface ofthe 
plate increases as the degree of vacuum within the hood 
increases. 

The open side of the hood part 87 is surrounded by 
a flange 93 having a smooth front surface. Arranged 
for contact therewith is a flexible gasket 94 that is secured 
adjacent its inner edge to the contiguous end of the hood 
part 86, whichpart includes a rigid wall section 95. 
When the hood is open, so to speak, as when the mov 
able die plate is in retracted position, as the parts are 
shown in Fig. 2, the gasket 94 assumes a steep angular 
relation to the plane of the open side of the hood part 86. 
A second rigid wall section 96 has one of its ends 

secured and sealed to the edge portion of the stationary 
die plate 1, and attached with a leak-proof joint to the 
opposite end of the wall section 96 is the adjacent end 
of a ,bellows-like flexible wall section 97 whose opposite 
end is attached and sealed to the stationary wall section 
95. This renders the part S6 of the hood extensible, and 
said part is biased toward projected or extended condi 
tion by a suitable number of spring means that are 
spaced at intervals about the hood part 86, and one of 
which is shown in Figs. l and 2. Said means consists of 
a spring 100 that surrounds a bolt or the like 101 that is 
supported at one end against endwise movement by a 
bracket 102 that is fastened to the stationary wall section 
86, and is slidable at its opposite end through an aper 
ture in a bracket 103 that is carried by the rigid wall 
section 95, an abutment member or nut 105 being 
threaded or otherwise adjustably connected to the end of 
the bolt or the like 101 beyond the bracket 103. Suit 
ably supported, as by the stationary wall section 96, in 
intimate heat exchange relation to the ílexible wall sec 
tion, is a conduit 106 through which water or other suit 
able coolant is adapted to be circulated. While the flex 
ible wall section 97 is, according to the present embodi 
ment, made of a ilexible plastic that will withstand a 
high degree of heat, the life of the material may some 
what be prolonged by maintaining it relatively cool by 
the means described. 
Shown as located adjacent the bottom of the hood, and 

as secured and sealed to the part 86 thereof in register 
with an opening 108, is a duct member 110. Since this 
.duct member is, in the present instance, located at the 
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bottom of the hood, it is _suitable for the support of 
spaced contact points 111 and 112, which are insulated 
from each other and from the surrounding portion of 
the conduit member. These contact points are included 
in a safety circuit, as will hereinafter more fully appear, 
and they are adapted to be bridged by an accumulation 
of metal that may accidentally overllow from the charg 
ing chamber and be deñected by a baille 114 through the 
opening 108. Also, any foreign matter of a conductive 
nature will bridge the contacts 111 and 112 if such matter 
collects thereabout in sufficient quantity to adversely 
affect the operation of the apparatus. The safety circuit 
referred to further includes electrical means that func 
tions to shut down certain parts of the electrical system 
that renders the operation of the machine automatic in 
case said safety circuit is closed in the manner explained, 
under which circumstances the cap 115 may be removed 
from the conduit member 110 and the metal or other 
matter that caused the interruption of operations may be 
removedythereby to open the safety circuit between the 
contact points. 
As already mentioned, die members of different sizes 

are employed from time to time in die casting machines, 
and in order to reduce‘the volume of the otherwise un 
occupied part of the hood S5 when relatively small die 
members are being used, so as to speed up evacuation of 
the hood, one or more displacement elements may be 
placed inside the hood. One such element is shown in 
the drawings and is designated 117, and in the present 
embodiment it constitutes a closure for a hand hole 118 
through which access may be had to the interior of the 
hood. This accessibility is sometimes important for the 
purpose of making connections in a cooling system for 
the dies, which is common in die casting machines. Illus 
tration of such a system is omitted from the instant case 
because it constitutes no part of the present invention. 

Communicating with the interior of the hood is a suc 
tion operated switch` actuator designated 120. This `ac 
tuator, in the present instance, comprises a diaphragm 
and its casing, the latter being placed in communication 
with the interior of the hood through a pipe 121. The 
diaphragm, designated 122, is thus subjected to suction 
created within the hood and, through a stem 123, operates 
a switch 125, which will hereinafter be termed the “hood" 
switch. 

130 designates the tank of the vacuum system, and it 
is shown as supported by the stationary part 21 of the 
die casting machine. In practice, the tank, thus sup 
ported, is approximately the width of the machine, and 
facilities are provided for interconnecting the tanks of 
two or mo-re machines that are arranged side by side with 
an aisle between adjacent machines, so that, in effect, 
one tank of considerable volume is provided for a bank 
of machines, and it may be evacuated by means of a 
single suction pump, if desired. In the present illustra 
tion, the tank 130 has connection, through a pipe 134, 
with a suction pump 135, shown as driven by an electric 
mo-tor 136. 
The tank 130 is placed in communication with the pre 

viously mentioned conduit member 110, through a con 
duit 140, the same being of suñicient capacity to insure 
rapid evacuation of the hood 85. A so-called vacuum 
valve 141 is included in the conduit 140, and within the 
casing 142 thereof is a cylindrical chamber in which a 
piston 144 operates that carries the valve member 145. 
The valve member is biased toward open position by a 
spring 146, and it is shifted to closed position when pres 
sure fluid is admitted, through a pipe 147 to the chamber 
146, under the control of a pilot valve 141‘1. This pilot 
valve is of the spool type and the valve member is biased 
by a spring 148 to a position in which it places the pipe 
147 in communication with a pipe 149 that leads to a 
source of pressure lluid. A solenoid 150, when ener 
gized, shifts the valve member to the position shown in 
Fig. 1, and when the valve member is in this position 
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 _the pipe 147 is in communicationwith a pipe 151 that 
disposes of the Vpressure ñuid, as by leading it to the 10W 

 pressure side of a circuit including said source. 
¿ . Provisions are made for breaking the vacuum in the 
ì hood 85, as by opening the hood to the atmosphere, when Y 
. a certain phase of a cycle of operation has been reached. 
In the present embodiment of the invention, said means 
consists of a vacuum breaking or air admitting valve 155 
lthat communicates, through a branch conduit 156, with 
l-the conduit 140 between the hood or enclosure 85 and 
the vacuum valve 141. The valve 155 is of the'spool 

_ type, and the valve member is biased by ,a spring toward 
, a position wherein the valve is open, and the valve miem 
ber is shifted in opposition to the spring in order to close 

l the valve by a solenoid 158. 

Communicating with the vacuum system between the 
_- source of suction and the Vacuum valve 141 is a suction 
operated switch actuator shown as consisting of a dia 
phrragm 160 and its casing 161, the latter being placed in 
communication with the conduit 140‘by a pipe 162. Thel 
diaphragm has operative connection, through a stem 163, 
with an electric switch 165, hereinafter referred to as the 
“vacuum” switch. 

During the description of a cycle of operation of the 
die casting machine and vacuum apparatus, I will intro 
duce the circuits that make up the electrical system shown 
in the diagram of Fig, 1 and which coordinates and con 
trols the various steps and renders the cycle of operation 
automatic from start to finish. In Fig. l, the parts are 

j illustrated as they are related at 'the time the die members 
5 and 6 are engaged with each other and a charge of 
molten material occupies the charging chamber 40. 
As a preface to a more detailed description of the oper 

ation, I may explain that after the die members are en 
gaged and the molten material is delivered to the charging 
chamber 40, the ram 75'is advanced to force Vthe material 
through the channel 41 into the die cavity 7, the ram 
advancing to within a short distance of the discharge end 
of the cham-ber 40, leaving a small quantity of metal in 
the charging chamber to solidify with the casting. In the 
meantime, as will more fully appear hereinafter, the gas 
valve 62 will have been closed, and the conduit 49 opened 
to the atmosphere by reason of the passage of the ram 
beyond the port 48, air ent-ering the housing 38 back of 
the ram. This admission of air permits the molten mate 
rial that occupies the conduit 49 and the passages adjacent 

"the upper end thereof Yto gravitate toward the crucible 
where it will be preserved in molten condition under the 
influence of the heat prevailing in the region. ' 
' Under the control of a timer that is a part of the elec 
trical system, as will hereinafter appear, there is a dwell in 
the operation of suñicient duration to permit the casting 
to chillV or solidify. . . 

Next, the vacuum valve 141 is closed and the air ad 
mitting valve V155 is opened so'as to place the interior of 

l the >hood 85 in communication with the atmosphere, 
p whereupon the diaphragm 122 will be relieved of suction 
and the hood switch 125 will close. 
At this stage the mechanism will function to draw the 

die member 6 away from the die member 5, and the hood 
part 87 away from the hood part 86, the latter part now 
being extended by the springs 100. rAs the movable parts 
closely approach fully retracted position, the actuator 15 
will engage the stationary abutment 16 and arrest move 
ment of the head 10, together with the ejector pins 11 
Vand the push rod 12, and, in the final movement of the 
die member 6, the casting will be stripped from the face 
thereof by the ejector pins, >and may readily be removed 
by means of tongs, for example, inserted between the 
separated edges of lthe hood parts. It is evident from the 
construction, that the switch actuator 28 moves in unison 
with the die plate 2 and the parts »carried thereby, and 
as it reaches its retracted position it opens the die open 

This action, as will hereinafter appear, 
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, positive side yof 

trical system to which reference has 
'Y sented by a conductor 166, and the 
Vconductor 

Y clusion of the 

8 
renders the electrical system inoperative throughout, in 
which conditionV ity remains until the next cycle is started. 

y I shall now describeÁ a complete cycle of operation, 
and Yto begin with it will be assumed that the parts are in 
the positions they occupy between cycles, as indicated 
fragmentarily in'Fig. 2; and it may ‘be explained that'V the 

the ̀ several circuits involved in the elec 
been made -is repre 
negative side,'by a 
to 'the diagram of 
system, as they are 
they will be intro 

167, reference` being had 
Fig. 1. The various circuits of the 
traced, will lbe designated lines, and 
duced as the description proceeds. 
A starting switch is designated 170, and it is desirably 

of the push button type'and'is biased toward open posi 
tion. To initiate a cycle of operation, said switch` is 
momentarily closed. This establishes a circuit through 
a line 171 that leads from the conductor 166 to the con 
ductor 167 and includes a normally closed switch R3-2 
and the winding of a relay R1. -Upon energization of 
the relay R1, normallyopen switches Rl-l and R1-2, in 
corporated in said relay, are closed. When the switch 
R1-1 is closed, current flows from the conductor 166 

` through a line 172, that includes said switch, to the former 
line 171, and thence to the conductor 167. This main 
tains the relay R1 energized, or “locked in,” so to speak, 
thereby to hold the switch R1-1 closed after the starting 
switch 170 has been released and allowed to open, At 
the same time current ñows from the line 172 through 
a line 173, that includes the switch R1-2 and a die closing 
solenoid 175, said line 173 terminating at a junction 176 
with the previously mentioned line 171 through a part 
of which the current ñows tothe conductor 167 that 
represents the negative side of the circuit. 
When theV solenoid 175 isY thus energized, it condi 

tions the pilot valve 35a to deliver pressure fluid from 
a suitable source through pipes 178 and 179 to the die 
Vclosing valve 35, thereby to place the latter valve in 
condition to convey iiuid of higher pressure to the left 
hand end of the cylinder 26, as the parts are viewed in 
Fig. l, and force the piston 25 toward the right hand end 
of the cylinder. 
sure fluid, derived from a suitable source through a pipe 
180, is led to the die opening valve 36, which was left in 
condition to accomplish its present purpose at the con 

preceding cycle, and thence through pipes 
181 and 182 to the cylinder 26. . 

Incidentally, as the piston 25 advances, so will the 
switch actuator 28, withdrawing from the die open'lim'it 
switch 30, allowing said switch to close. ' However, 
nothing happens at the moment as a result of the switch 
30 closing7 since the circuit including said switch is open 

At a given point in the advancement of the 
piston 25, and the corresponding forward movement of 
the die plate 2 and hood part 87 that is carried thereby, 
the flange 93 of said part cornes in contact with the ex 
tended peripheral portion of the gasket 94, thus sealing 
the hood against the admission of air, the area of contact 
between said flange and gasket increasing as evacuation 
of the hood proceeds under conditions now to be Vde 
scribed. 
At the moment the hood thus becomes sealed, the 

actuator 28 engages and closes the so-called vevacuati'ng 
switch 31. As a result, a circuit is established through 
a line 185 that includes said evacuating switch; normally 
closed switches 186 and Tl-A; the ̀ beforementioned vac 
uum switch 165, and the vacuum solenoid 150, said line 
terminating at its junction 188 with the conductor 167 
that constitutes the negative side of the circuit. j 
When the vacuum solenoid 150 is energized, it shifts 

the vacuum pilot valve 141a to the position shown in 
Fig. l, so as to release the pressure behind the piston 
144, thereby to permit the spring 146 to open the vacuum 
valve 141. When this valve opens it places the hood 85 
in communication with the tank 130 through the conduit 

At this point I should explain that pres- ` 
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140 and conduit member 110, thus to effect rapid evacu 
ation of the hood. 

Simultaneously with the opening of the vacuum valve 
141, brought about by the energization of the vacuum 
solenoid 150, as just described, a branch circuit is estab 
lished through a line 19t] that leads from its junction 191 
with the previously mentioned line 185 and terminates at 
its junction 192 with the conductor 167, said branch cir 
cuit including the winding of the “gas” solenoid 70. Dur 
ing evacuation of the hood 85, the die member 6 con 
tinues to move toward and finally engages the die member 
5, closing the die cavity 7 and entrapping in it and the 
charging chamber 40 a part of the highly rariñed at 
mosphere. Energization of the gas solenoid 70, result 
ing from the closing of the beforementioned -branch cir 
cuit represented by the line 190, shifts the pilot Valve 67 
to the position shown in Fig. l in opposition to the spring 
68 thereby to release the pressure back of the piston 64 
and allow the spring 165 to retract the valve member 63 
so as to open the gas valve 62 and‘permit inert gas to 
flow from the bottle or tank 60 through the pipe 61 to 
the crucible 50 above the molten metal therein. Under 
the influence of such limited pressure as the inert gas is 
permitted to impose upon the surface of the molten mate 
rial by a proper setting of the usual valve 60a associated 
with the tank or bottle 60, and the suction prevailing with 
in the charging chamber 40, a measured amount of the 
molten material is impelled through the conduit 49, pas 
sage of the duct mem'ber 46, the orifice of the metering 
Èneans or plug 47, and the port 48, to the charging cham 
er. . 

The amount of time allotted to the evacuation of the 
hood 85 and the delivery of molten material to the charg 
ing chamber 40 is determined by an electrical timer 
designated T1. This instrument, when energized, per 
forms its function after a given time interval for which 
the instrument is set; and the timer T1 is energized 
simultaneously with the closing of the evacuating switch 
31 through a ‘branch circuit represented by a line 193 that 
leads from its junction 194 with the line 18S, through 
the timer T1 to its junction 195 with the line 171 that 
carries the eurent to the negative side of the circuit repre 
sented by the conductor 167. It will be remembered 
that a part of the circuit represented by the line 185 in 
cludes the normally closed switch Tl-A. This switch, 
along with a normally open switch Tl-B has operative 
connection with the timer T1. Consequently when the 
timer functions, it opens switch Tl-A cutting out the 
vacuum solenoid 150 and the gas solenoid 70, and closes 
the switch T1B. 
By the time the hood is fully closed and the die mem 

bers are in engagement, as illustrated in Fig. 1, the actu 
ator 2S has overridden and closed the die close limit 
switch 32. When this occurs a circuit is established that 
is represented by a line 196 having connection at the 
junction 197 with the line 18S and includes, lbesides the 
die close limit switch 32 the winding of a relay R2, the 
line 196 joining line 171 at the junction 176. Incorpo 
rated in the relay R2 are switches R2-1, R2-2 and R2-3, 
all biased toward open position. When the relay R2 is 
energized, these switches close. When the switch R2-1 
closes, current is supplied to the relay R2 through a 
branch circuit represented by a line 198 that leads from 
line 185 to line 196 in advance of the relay, so that the 
relay will be locked in after the former circuit, through 
which current was supplied to the relay, opens. 

I have previously mentioned‘the fact that when the 
timer T1 functions, it opens the switch T1~A and closes 
the switch T1-B. When this latter happens a circuit is 
established through a line 200, that starts at its junction 
with the former line 185 and joins the conductor 167 at 
the junction designated 188, said circuit including, besides 
the switch Tl-B, the switch R2-2 and the so-called “shot” 

solenoid 82. When the solenoid 82 is energized it shifts the valve 
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member of the pilot valve 80a to the left, from the posi 
tion shown in Fig. l, so as to direct pressure ñ'uid froml a 
suitable source (not shown) through a pipe 205 and a 
pipe 206 to the master valve 80, thereby to shift the 
member thereof to a 'position opposite that shown, so 
that fluid of a higher pressure is delivered through pipes 
208 and 209 to the right hand end of the shot cylinder 
78. Under theseconditions, the piston 77 is advanced 
in the cylinder 78 so as to impel the ram 75, through 
the intervention of the rod 76, along the charging charn 
ber 40 and force the molten material therefrom into the 
die cavity 7, the quantity of material desirably being such 
as will permit the ram to closely approach the outlet end 
of the chamber. 

In the meantime, as I have explained, the vacuum 
solenoid 150 and the gas solenoid 70 have been deen 
ergized, closing the vacuum valve and shutting off the gas 
pressure above the molten material in the Crucible 50; 
and when the plunger 75, in its feeding stroke, passes 
the port 48, the conduit 49 will be open to the atmos 
phere and allow the molten material that was suspended 
in said conduit to ñow back by gravity into the crucible, 
the weight of the material substantially overcoming the 
slight gas pressure that may remain above the molten 
material. 
When the switch R2-3 is closed, as previously men 

tioned, a circuit is established through a line 210, that 
leads from the positive side of the circuit represented by 
the conductor 166, and includes said switch R2-3 and the 
timer T2, and joins the former line 171 at 211. 
a time delay sufñcient to allow the metal in the die cavity 
and communicating spaces to chill, the timer T2 func 
tions to close a switch T2-1, whereupon current ñows 
through a circuit, represented 'by a line 212, that includes 
said switch T2-1 and a timer T3, said line joining line 
171, which leads tothe negative side of the circuit, at 213. 
Branching from the circuit just described, ahead of the 
timer T3, is a circuit represented by a line 215 that con 
nects with the aforesaid line 171 and includes the winding 
of a relay R3. This relay R3 includes a switch R3~1, 
that is biased to open position, and switches R3-2 and 
R3-3, that are biased to closed position. Therefore, 
when the timer T2 functions to close the switch T2-1-the 
relay R3V will be energized to close switch R3-1 and estab 
lish a circuit represented by the line 217 that includes said 
switch and the die open limit switch 30, current being 
supplied to the last mentioned circuit through the con 
ductor 166 that represents the positive side of the circuit 
and has direct connection with one side of the switch 30. 
In other words, when the switch RES-1 closes, and so long 
as the die open limit switch 3€] remains closed, current 
will flow from the conductor 166 through the switch 30 
and line 217 to the junction of said line with the previous 
ly mentioned line 215 and thence through the winding of 
the relay R3 to the negative side of the circuit. 
The consequential opening of the switch R3-2 breaks 

the circuit that includes the winding of the relay R1, 
thereby deenergizing said relay; and the opening of the 
switch R3~3 breaks a circuit represented by a line 21S 
that includes, besides said switch, one designated 219, 
and the solenoid 15S, thereby to deenergize the latter and 
allow the air admitting valve 155 to open and admit 
atmospheric air to the hood. This results in relieving 
the diaphragm 122 of suction and permits the hood switch 
125 to close. 
The timer T3 now functions to close a switch rl`3-1 

and establish a circuit represented by a line 220 that 
leads from the beforementioned line 212 ahead of the 
timer T3 and includes, with said switch "I3-1, the hood 
switch 125 and a die opening solenoid 222 that shifts 
the pilot valve 36€1L to a position `wherein it delivers pres 
sure fluid to the die opening master valve 36, resulting 
in said master valve being conditioned to deliver pressure 
ñuid, through a pipe 223, to the forward end of the cylin 
der 26 and cause retractlon of the piston 25, and corre 

After` 
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sponding movement of the parts operatively connected 
thereto, including the die plate 2 and the parts'carried 
thereby, such parts being shown in the position to which 
they are thus moved in Fig. 2. At the same time the 
actuator 28 will open the die open limit switch 30 and 
break the circuit including said switch and switch RS-I, 
as well as the winding'of relay R3, resulting in all circuits 
being reset to normal, so to speak, or their being returned 
to the condition they possess between cycles. 
With the parts in the position shown in Fig. l2, the 

operator, by ymeans of'tongs, may remove the casting, 
spray the die members with a coolant according to usual 
practice, if such be desirable, and immediately thereafter 
close the starting switch 170 to initiate another cycleof 
operation. l - 

In the event that fugitive metal, or foreign matter 
having Vconductive properties, accumulates about and 
bridges Íthe contact points 111 and 112, the beforemen 
tioned safety circuit thatincludes said contactV points and 
_is represented by a line 225, is closed. This circuit also 
includes the winding of a so-called “safety relay” SVR 
that incorporates the previously mentioned switches 186 
and 219.. When said relay is energized, therefore, it 
opens said switches and the respective circuits that in 
clude them, along with the vacuum solenoid 150 and air 
admitting solenoid 158. This insures the cutting off of 
Vthe hood 85 from the source of suction, and the opening 
of it to the atmosphere. Removal of said metal or mat 
ter in the manner previously described restores said cir 
cuits to normal condition. Y 

As previously pointed out, the invention is applicable 
`to the handling of plastics. Therefore, it is to be under 
stood that the term “molten material” as herein used, 
embraces plastics when in a liquid state, or when in a 
soft, mobile condition, regardless of how said condition 
is produced, whether by heat or otherwise, so long as the 
material is capable of flowing or-of being impelled into 
the die cavity and thereafter solidifying. y ' 

Having thus described by invention, what I claim is: 
l.A Apparatus incorporated in a die casting machine -of 

the kind including die members that are relatively mov 
able toward and from each other and by and between 
which a die cavity is defined, and mechanism for effect 
ing reverse relative movement between said die members 
thereby to open and close the die cavity; said apparatus 
comprising a two-part enclosure surrounding the die 
members with the parts thereof fixed with respect to the 
respective die members so as to be relatively movable 
with respect to each other with similar relative move 
ment between the die members, extensible sealing means 
carried by the enclosure parts for bridging and sealing 
the space between said parts at the peripheral portions 
of said parts when the die members are a substantial dis 
tance apart, evacuating means in communication with 
said enclosure and which is or' sufficient capacity to 
create a vacuum of relatively high degree in the enclosure 
after said sealing means becomes effective and by the i 
time the die cavity is closed, a charging chamber in con 
lstant communication with the die cavity, a container for 
molten material, a cl-osure for said container, a conduit 
through-Which said container below the minimum molten 
material level therein communicates with the charging 
chamber, said conduit being pitched so as to drain toward 
the> container, a source of supply of an inert gas under 
pressure in communication with the upper portion of said 
container, means activated substantially simultaneously 
with the closing of the die cavity for effecting delivery 
of the pressurized inert gas to the container, a ram recip 
rocable in the charging chamber which acts when pro 
jected to shut off communication between the conduit 
and the charging chamber and to force molten material 
from the chamber into the die cavity and at a given point 
in its progress to place said conduit in communication 
with the atmosphere, means for projecting and retracting 
theram, and further means for» shutting off communica 
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tion `between said source and said container thereby to 
allowv molten material left suspended in the conduit to 
drain into the container. v t ‘ 

2. Apparatus incorporated in a die casting machine of 
the kind fi'ncluding'die members that are relatively mov 
abletoward 'and from each other and by and between 
which a die cavity is defined, and mechanism for effect 
ing reverse 'relative movement between said die members 
4_thereby to open and close the die cavity; said apparatus 
comprising aA two-part enclosure surrounding the die 
members lwith the parts thereof fixed with respect to the 
respective dietvrnembers, extensible sealing >means for 
bridging and sealing the space between said parts when 
the die members are a substantial distance apart, evacu 
ating-’means in communication with said enclosure and 
which is of sufiîcient capacityl to create a vacuum of 
relatively high degree in the Venclosure after 'said sealing 
means becomes effective and by the time the die cavity 
is closed, .a charging chamber in constant communication 
with the die cavity, a container for molten material, a 
closure for said container, a conduit through which said 
container below the minimum molten material level 
therein communicates withfthe charging chamber, said 
conduitbeing pitched so as to drain toward the container, 
metering means in the path of flow of said material at 
_approximately the junction of the ~ conduit with said 
chargingrchamber, said means being characterized by an 
orifice ofza size to retard the flow and measure the de 
sired quantity of molten material admitted to the charg 
ingV chamber, a source of supply of an inert gas under 
pressure, gas conducting means leading therefrom tothe 
upper portion of said container, a valve in said gascon 
_ducting means, means activated to open said valve sub 
stantiallyy simultaneously with the closingV of the die 
cavity, a ram reciprocable in the charging chamberl which 
acts when projected to shut off communication between 
the-conduit and the charging chamber and to force molten 
material from the chamber into the die 'cavity and at a 
given point in ̀ its progress to place said conduit incom 
munication with the atmosphere, means for projecting 
and retracting the ram, Vand further means for closing 
the aforesaid valve thereby to allow molten materialleft 
suspended in the conduit to drain into the container. , 

3. Vacuum apparatus incorporated in a> dieV casting 
machine of the kind including die members relatively 
movable toward and from each other and by and between 
which a die cavity is deñned, and mechanism for effect 
ing reverse'relative movement between said die members 
thereby to openrand close the die cavity; said apparatus 
comprising an enclosure surrounding the die members 
that is so constructed as to be capable of being tightly 
closed and of being opened to afford access to the interior 
thereof, evacuating means, communicative connections 
between said evacuating means and the enclosure, a vac 
uum valve in said connections, a charging chamber in 
communication with the die cavity, a container forV 
molten material, means for closing said container to the 
atmosphere, a conduit thronghwhich said container below 
the minimum molten material level therein communicates 
with the charging chamber, means for impelling molten 
material from said chamber to the die cavity, a source 
of inert gas under pressure, communicative connections 
between said source and said container above the molten 
material therein, a gas valve in the last mentioned com 
municative connections, a switchv actuator operatively 
connected to the aforesaid mechanism of the machine 
so as to be moved .therebyin accord with the reverse 
relative movement between the die members, said enclo 
sure having operative connection with the die members 
so as to open and close in a 

and closing movements of the die members, the enclosure 
becoming closed substantially in advance of the closing 
ofthe die cavity, >electrical means for operating the afore 
said valves, an electric switch arranged in the p_ath Vof said 
actuator so as to be engaged and closed by said actuator', 

givenV relation to the openingy 
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and electrical circuits including said valve operating 
means and said switch. 

4. Vacuum apparatus incorporated in a die casting 
machine of the kind including die members relatively 
movable toward and from each other and by and between 
which a die cavity is defined, and mechanism for effect 
ing reverse relative movement between said die members 
thereby to openand close the die cavity; said apparatus 
comprising an enclosure surounding the die members 
that is so constructed as to be capable of being ntightly 
closed and of being opened to afford access tothe interior 
thereof, means for evacuating the enclosure whenl in 
closed condition but before the die, cavity is closed, a 
charging chamber in communication with the die cavity, 
a container for molten material situated at a lower level 
than the charging chamber, a conduit through which said 
container communicates withV the, charging chamber, 
means effecting a transfer` of molten material from said 
container to the charging chamber after the die cavity 
is closed, means for impelling molten material from said 
chamber to the die cavity, an electrical control system 
including electrical devices operatively connected to said 
mechanism of the machine and to the means forimpelling 
the molten material from the charging chamber to the 
die cavity, said system coordinating the operations of 
said mechanism and the last mentioned means, a valve 
for admitting atmospheric air to the enclosure before the 
enclosure is opened for access to the interior thereof, 
electrical means for operating said valve, and a circuit 
that forms a part of said control system and includes said 
electrical means. 

5. Vacuum apparatus incorporated in a die casting 
machine of the kind including die members relatively 
movable towardand from each other and by and between 
which a die cavity is defined, and mechanism for effec* 
ing reverse relative movement between said die members 
thereby to open and close the die cavity; said apparatus 
comprising a two-part enclosure surrounding the die 
members with the parts thereof fixed with respect to the 
respective die members, sealing means for closing the 
space between said parts, evacuating means, communica 
tive connections between said evacuating means and the 
enclosure, a valve in said communicative connections, 
electrical means controlling the operation of the afore 
said mechanism of the machine, a switch, an electric cir 
cuit including said electrical means and said switch, and 
a suction operated switch actuator operatively associated 
with said switch and acting7 when subjected to suction, 
to close the switch, said switch actuator being subjected 
to the suction in the aforesaid communicative connec 
tions at a location between the evacuating means and 

said valve. 
6. Vacuum apparatus incorporated in a die casting 

machine of the kind including die members that are rela 
tively‘movable toward and from each other and by and 
between which a die cavity is defined, said machine in 
cluding, also, mechanism for effecting reverse relative 
movement between said die members thereby to open 
and close the die cavity, and an instrumentality for feed 
ing molten material to said cavity; said apparatus com 
prising a two-part enclosure surrounding the die members 
with the parts thereof fixed with respect to the respective 
die members, sealing means for closing the space between 
said parts when the parts are moved relatively toward 
each other, electrical means operatively associated with 
the aforesaid mechanism of the machine for causing the 
same to operate to relatively move the die members and 
said parts of the enclosure apart thereby to open the die 
cavity and the enclosure, means for opening the enclosure 
to the atmosphere before the die members and parts of 
the enclosure are moved apart, an electrical device tor 
operating the last mentioned means, a switch, a suction 
operated switch actuator having communicative connec 
tion with the enclosure, operative connections between 
the actuator and said switch whereby the switch is opened 
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when said actuator is subjected to suction, the switch 
being closed when said actuator is relieved of suction, 
and a sytem of electric circuits including said switch and 
the aforesaid electrical means and said electrical device 
and so constituted as to supply current first to said device 
and then to said electrical means. 

7. Vacuum apparatus incorporated in a die casting 
machine of the kind including die members relatively 
movable toward and from each other and by and be 
tween which a die cavity is defined, the machine includ 
ing, also, mechanism for effecting reverse relative move 
ment of said die members for opening and closing the 
die cavity, and an instrumentality for effecting delivery 
of molten metal to said cavity said apparatus compris 
ing an enclosure surrounding the die members, means 
for evacuating said enclosure, and an electrical system 
for coordinating the operations ̀ of and that is in opera 
tive conjunction with the aforesaid mechanism, instru 
mentality, and vacuum apparatus and including a nor 
mally closed switch means which, when open, suspends 
operation of said system, electrical contacts insulated 
from each other and spaced apart and located in a posi 
tion to receive metal that drops from between the die 
members, an electrical actuator that functions, when en 
ergized, to open the aforesaid switch means, and a circuit 
including said contacts and said electrical actuator. 

8. Vacuum apparatus‘incorporated in a die casting 
machine of the kind including die‘members relatively 
movable toward and from each other and by and between 
which a die cavity is defined, the machine including, also, 
mechanism for effecting reverse relative movement of 
said die members for opening and closing the die cavity, 
and an instrumentality for effecting delivery of molten 
material to said cavity; said apparatus comprising an en 
closure surrounding the die members that is capable of 
being opened and closed, means for evacuating said en 
closure when in closed condition, and an electrical system 
for coordinating the operations of and that is in operative 
conjunction with the aforesaid mechanism, instrumental 
ity, and evacuating means, and which includes a circuit 
that controls the opening of said enclosure and permits 
the enclosure to be opened only when said circuit is 
closed, a switch in said circuit, and a suction operated 
actuator for said switch that is in communication with 
the interior of said enclosure and which acts when sub 
jected to suction to open the switch, the switch being 
closed when said actuator is relieved of suction. 

9. Vacuum apparatus incorporated in a die casting 
machine of the kind including diemembers relatively 
movable toward and from each other and by and be 
tween which a die cavity is defined, the machine includ 
ing, also, mechanism for effecting reverse relative move 
ment of said die members for opening and closing the die 
cavity, and an instrumentality for effecting delivery of 
molten material to said cavity; said apparatus compris 
ing an enclosure surrounding the die members that is 
capable of being opened and closed, means for evacuating 
said enclosure when in closed condition, and an electrical 
system for coordinating the operations of and that is in 
operative conjunction with the aforesaid mechanism, in 
strumentality and evacuating means, and which includes 
a circuit that controls the opening of said enclosure and 
permits the enclosure to be opened only when said cir 
cuit is closed, a switch in said circuit that is biased toward 
closed position, and a suction operated actuator for said 
switch that is in communication with the interior of said 
enclosure and which acts when subjected to suction to 
hold the switch open. 

10. Vacuum apparatus incorporated in a die casting 
machine of the kind comprising die members relatively 
movable toward and from each other and by and between 
which a die cavity is defined, the machine involving, also, 
mechanism for effecting reverse relative movement of said 
die members thereby to open and close the die cavity, 
and an instrumentality for effecting delivery of molten 
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materiall to said cavity; said apparatus including an en 
c_losure encompassing the die members, said members 
occupying considerably less than the whole Ainterior of 
said enclosure, displacement means within the enclosure 
that fills much of the interior of the enclosure that would 
otherwise be unoccupied, and means for evacuating said 
enclosure. ‘_ l 

11. Vacuum apparatus incorporated ina-_die casting 
machine of the kind comprising die members relatively 
movable toward and from each other and by and between 
which a die cavity is defined, the machine involving, also, 
mechanism for effecting reverse relative movement of said 
die members thereby to open and close the die cavity, 
and an instrumentality for effecting delivery of molten 
metal. to said cavity; said apparatus including a walled 
enclosure encompassing the die members, said members 
occupying considerably less than the whole interiorrof 
said enclosure, a wall of the enclosure having an access 
opening, a closure for said opening, displacement means 
carried by the closure for insertion through said opening 
when the closure is applied to the latter, said e displace 
ment means filling much of the interior of the enclosure 
that would otherwise be unoccupied, and means for evacf 
uating said enclosure. .` i ' ` 

12. Vacuum apparatus incorporated in vagdiefcasting 
machine of the kind comprising die members that are 
relatively movable toward and from each other'. and by 
and between which a die cavity is defined, the machine in 
cluding also mechanism for effecting reverse relative move 
ment of said die members thereby to open and close the 
die cavity, and an instrumentality .for effecting delivery of 
molten material to said cavity; said apparatus including 
a two-part hood that encompasses the die members, the 
parts whereof are fixed with respect to the respectívevdie 
members so as to be relatively movable with respect to 
each other with similar relative movement between-the 
die members and the parts being adapted to meet in sub 
stantially the plane of separation between `the ydie mem 
bers, one of said parts being extensible and carrying seal 
means to engage the peripheral portion of the> otherjof 
said parts, means biasing said one part to extended con 
dition to engage said other part, and means for evacuat 
ing the hood when the parts Vthereofare in engagement 
with each other. Y p Y e ` 

13. Vacuum apparatus incorporated in a diecasting 
machine of the kind comprising die members that are 
relatively movable toward and from each other and, by 
and between which a die cavity is defined, the machine 
including also mechanism for effecting reverserelative 
movement of said die members thereby to open and» close 
the die cavity, and an instrumentality'for effecting de 
livery of molten material to said cavity; said apparatus 
including a two-part hood that encompasses the die mem 
bers, the parts whereof are fixed with respect to the re 
spective die members so as to be relatively movable with 
respect to each other with similar relative movement be 
tween the die members, one of said parts being charac 
terized byV an axially extensible peripheral wall made >up 
of rigid inner and outer end sections and an intermediate 
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ñexible section, the ends of the latter section being at-_ 
tached to the former sections with leak-proof joints, the 
extensible'part being biased toward extended condition, 
seal means carried by the axially extensible peripheralV 
wall for engagement with the peripheral portion of the 
other of said parts to seal said two-part hood while the 
die members are open, and means' for evacuating the> 
hood. v ~ ’ _ ' 

14. Vacuum apparatus incorporated in a die casting 
machine of the kind comprising die members that are 
relatively movable toward and from each other and by 
and between which a die cavity is defined, the machine 
including also mechanism for leffecting reverse relative 
movement of said die members thereby to open and- close 
the die cavity, Yand an instrumentality for effecting de-V 
livery of molten material to said cavity; said apparatus 
including a two-part hood encompassing the die members 

» and the parts whereof are fixed with respecttto the re 
spective die members so as to be relatively movable withv 
respect to each other with similar relative movement be 
tween the die members, one of said parts being axially 
extensible and having a peripheral Wall that is made up 
of rigid inner and outer end sections and an intermediate 
section of flexible material, each end of which is secured 
with a leak-proof joint to the corersponding end section, 
seal means carried by said peripheral wall forv engage 
ment with the other of said parts while the die members 
are open whereby to seal said two-part hood, opposed 
brackets carried, respectively, by the end sections, a mem 
ber secured at one end to one bracket and slidable with 
respect to the other bracket, resilient means compressed 
between the brackets and tending to move them apart, 
an abutment on said member beyond said other bracket 
for engagement by the latter to limit the extension of 
said hood part, and means for evacuating the hood. 
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