
3,093,871 H. R,H,ADAMS 

DTE CASTING AND MOULDING MACH?NE 

June 18,1963 

2 Sheets?Sheet 1 Filed July 14,1961 

%~~~?*** 

|NVENTOR 

BY ?… /% ? 
ATTORNEY 

HAROLD RoBERT HENRy ADAMS 

FIG.1 

  

  

  

  

  



June 18,1963 H. R,H,ADAMS 3,093,871 
DIE CASTTNG AND MOULDING MACHINE 

Filed July 14,1961 2 Sheets-Sheet 2 

22 
FlG.2 

1NVENTOR 

?RROLD ROBERT HENRY ADAMS 

ATTORNEY 

  

  

  

  

  

  

  

  

  

  

  



UnitedStates PatentOfce 3,093,871 
Patented June18, 1963 

1 

3.093,871 
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- 2 Claims?(Ci.22?68) 

Thisinventionrelatesto apparatusforpressure die cast 
ing of metals. 

It is an object of this invention to provide improved 
apparatus for die castingin Which molten metalis caused 
to enter a charging chamber from a reservoir in a con 
trolled manner,withoutsurgingandsplashingwhich could 
lead to undesirable premature entry and solidification of 
metalin parts of the die cavity. 

According to the invention We provide a pressure die 
casting machine wherein the die cavity and a charging 
chamberin communication therewithare bothevacuated 
for a predetermined period of time via a vacuum control 
Valve associated with the die. 
The feed of said molten metalinto the charging cham 

ber may be efected by the vacuum and may be con 
trolled by a controlorifice betweenthe die and the charg 
ing chamber. 
The feed of molten metal into the charging chamber 

maybe efected by the vacuum and may be controled 
jointly by a first control orifice between the die and the 
charging chamber,and by a Second control orifice lo 
cated at the intake end of a feed tube which communi 
cates with the charging chamber,and by a vacuum Seal 
betWeen the charging chamber and a charging plunger 
Which is slidable therein. 
The first control orifice may be defined by co-action 

betWeen the vacuum control valve and a part of the die 
Structure when the valve isin an openposition in which 
the die cavity and charging chamber are connected by 
the Vaive to a Source of vacuum. 
Embodiments of the invention will now be described 

With reference to the accompanying drawings,in which: 
FiG. 1 is a diagrammatic Sectional Side elevation of 

a die casting machine according to the invention; and 
FIG.2 is a diagrammatic Sectional side elevation of 
another form of die casting machine,also according to 
the invention. 

Referring to FIG.1,a fixed die plate 1 carries a fixed 
die part 2,A movable die part 3(actuated by con 
Ventional means,not shown) mates with the fixed die 
part 2,and.when the die parts2 and3 are in the closed 
position illustrated,they provide between them a die 
cavity 4,a gate 5 and a runner 6. The usual knock-out 
pins 3" are movable relative to the die part3. 
A cylindrical charging chamber 7 is mounted horizon 

taly in the fixed die plate 1,and a charging plunger 
8,shown inits fullyretracted position,is slidable in the 
charging chamber 7.,A heated crucible,9 for molten 
metal 10,such as aluminium or zinc base aloy,is dis 
DoSed below the charging chamber 7,and a feed con 
duit 11 havingits lower end 12 immersed in the molten 
metal 10 extends upwardly from the crucible 9 to a 
port 13in the bottom of the charging chamber 7. An 
insert 14 havinga flow control orifice therein is mounted 
inthe lower end12 of the feed conduit 11. 
Gas heatingflames acting on the exposed part of the 

;feed conduit 11 areindicated at 15. - 
A seal 16 is provided around the charging piunger 

8 as the outer end of the charging chamber 7,and is 
constructed so as to leave an annular Space 17 around 
the chargingplunger 8,Afirst vacuum conduit 18which 
communicates with the annular Space 17 extends Verti 
caly upwards to a horizontal conduit 19,Which con 
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2 
tains a vacuum valve 20 by means of which the system 
can be connected to orisolated from a Source of Vacuum 
such as a Vacuum pump indicated at 21,A Vacuum 
feservoir 22 is located between the Vacuum pump 21 
and the vacuum valve 20,and a Second Vacuum conduit 
33 extends downwards from the horizontal conduit 19 
on the side of the valve 2@ remote from the pump 21 
for a purpose Which will preSently appear. - 
Two bushings 23 and 24 are inserted in bores in th 

fixed and movable die parts 2 and 3 respectively So as 
to be co-axial with the charging chamber 7. The first 
bushing23 forms a continuation of the charging cham 
ber 7,having the Same diameter,and is cut away at 
the portindicated by the numeral 25 at the top thereof 
so as to provide a Space which is an extension of the 
runner 6,An inclined groove 26is formed in the inner 
surface of the top of the first bushing-23 adjacent to the 
cut away part 25. - 
The second bushing24 provides a housing for a cy 

1indrical valve member 27 which is actuated,for ex 
ample,by mechanical means,or by the hydraulic ac 
tuator indicated at28,between the open position Shown 
in FIG. 1,and a closed position whichis defined by en 
gagement of a shoulder 29 in the bush 24 With a Shoul 
der36 on the valve member27. When the valve mem 
ber27isin the open position illustrated in FIG. 1,the 
end 31 of a vacuum passage,32 therein communicates 
with the die cavity 4 via the runner 6 and the gate 5, 
and with the charging chamber 7 via the incined groOVe 
26in the first bushing23. The other end of the vacuum 
passage 32 in the valve member 27 communicates With 
the abovementionedvacuumconduit33. When thevalve 
member 27 isin the closed position,the end 31 of the 
vacuum passage 32is closed by virtue of the fact that 
it has moved within the bore of the Second bushing24. 
With the parts of the apparatus in the positions Shown 

in FIG. 1,ie. ready for a cycle of operations to begin, 
the cycle commences with the opening of the vacuum 
valve 20 by the actuator 28. The vacuum reservoir 22 
ensuresthatagood degree ofvacuumis produced Virtually 
instantaneously in the first and Second vacuum conduits 
?8 and 33. The Spaces Which are in communication 
with the second vacuum conduit.33,viz,the die cavity 
4,the charging chamber 7 and the feed conduit 11 are 
therefore evacuated,and a steady non-surging feed of 
molten metalenters the charging chamber 7 via the feed 
conduit11 due to atmospheric pressure acting upon the 
surface of the molten metal 10 in the crucible 9,the 
charge of molten metal accumulating along the bottom 
of the charging chamber 7 well below the level of the 
groove261eadingto the die cavity4. - 
The molten metalis caused to enterthe charging cham 

ber 7 in a controlled manner,ie. without Surging or 
splashing which could cause it to enter the die cavity 
4 prematurely,by the controlling action of the inclined 
groove 26,which with the valve member 27in the open 
position illustrated in FIG,1,forms a controi orifice 
which ensures a steady evacuation of the charging cham 
ber 7 and the feed conduit 11. Evacuation of the an 
nular space 17 via the first vacuum conduit 18 pro 
vides a vacuum Seal between the charging chamber 7 
and the charging plunger 8, and ensures that air cannot 
leak into the charging chamber 7 past the seal 16 to 
cause splashing or surging of the molten metal entering 
the chamber 7throughthe port13. 
Atthe end ofthe chargingperiod,the plunger 8 com 

mences its charging stroke,and Simultaneously the valve 
member27is moved to its closed position bythe actuator 
28,and the vacuum valve 20 is closed. Molten metalis 
forced by the plunger 8 into the die cavity 4through the 
runner5and gate 6to form the required casting,In ac 
cordance With normal practice in die casting machines, 
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themovements of thevarious partsintimed relationare 
efected by power-operated means, 
Itwilbeapparent that the quantity of molten metal 

whichentersthechamber7to formachargeis@epe?ent 
uponthe duration of the evacuation periodwhichefeets 
thefeed ofthe metal,the degree of vacuum,and the size 
of the fow control orifice in the insert 14. The later may be exchangeable for controling the amount of a 
charge,andfinecontrolthereofis achievable byVariation 
ofthe durationofthe evacuation period. 

It wilbeappreciated thata maximum charge of metal 
inthechamber7,with the piston 8in the retracted posi 
tionindicated,isspreadalongthe bottom of the chamber 
7andneverapproachesthelevel ofthe eyacuationgroove 
26atthetop forwardend ofthechamberuntithepiston 
8advancesto force the chargeinto the die 

In theembodiments shownin FIG,2,the Same refer 
ence numerals are used to denote similar parts. The 
chargingchamber7 has a contiguous extension 7°lead 
ingto averticalcylinder78 whichisimmersedin molten 
metal10inthe heated crucible 9. The charging plunger 
8,showninits fully retracted positon,is slidable in the 
cylinder 7b. Thefeed.conduit11in thisembodimentis 
completely below the surface of the molten metal 10. 
Oneend12oftheconduit11leads from the molten metal 
10 and is closable by a gooseneck plug 34 Sliding in a 
sleeve 35,and theother end communicates with a port 
13in the wallofthe cylinder 7?. 
Two bushings 23 and 24are insertedin bores in the 

fixed and movable die parts 2 and 3 respectively. The 
firstbushing23 has a conical bore 37which forms a con 
tinuation of the charging.chamber 7,and is cut away at 
the partindicated by the numeral 25atthe topthereof 
so.as to provide a space whichis an extension of the 
runner.6. 
The second bushing24provides a housingfor a cylin 

drical valve member 27 whichis actuated between the 
openposition shownin FIG.2and aclosed positionina 
similar manner to that described forthe embodiment of 
FIG.1. The valve member27of FIG,2,however,has 
a conicalend 38Whichisof Similarcontourto the conical 
bore37ofthefirstbushing23,butwhichis ofsuchasize 
as to leave a narrow passage.39 between the end38 and 
thebore37whenthevalve member27isinthe openposi 
tion ilustrated,The narrow passage 39 thus provides 
a meansofcommunication betweenthe chargingchamber 
7and theend31 of the vacuum passage32inthe valve member27. 
With thepartsofthe apparatusinthepositions Shownin 

FIG.2,ie.ready fora cycle of operationsto begin,the 
cycle commenceswith the opening ofthevacuum valve 
20bythe actuator28,The vacuum reservoir22ensures 
that a good degree of vacuum is produced virtually in 
stantaneously in the vacuum conduit 33. The-spaces 
which arein communicationwith the vacuum conduit33, viz,the diecavity4andthechargingchamber7,arethere 
foreevacuated,andwhenthegooseneckplug34is drawn 
tpwards,asteadynon-surgingfeed ofmoltenmetalenters 
the charging chamber7due to atmospheric pressureact 
ing upon the Surface of the molten metal 10 in the cru 
cible 9. 

Themoltenmetaliscausedtoenterthe chargingcham 
ber 7.in a controled manner,ie.without surging or splashingwhichcouldcauseittoenterthedie cavity4pre 
maturely,bythe controling action of the narrowpassage 
39,whichactsasacontrolorifice to ensureasteadyevacu 
ation ofthe charging chamber 7. - 
Atthe end of the chargingperiod,the gooseneck plug 

34isloweredtoclosetheend12ofthefeedconduit11; 
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4 
the plunger 8commencesits chargingstroke,and ?mu 
taneouslythevalvemember27ismoved toits closedposi 
tionbytheactuator28and thevacuum valve20isclosed… 
Moltenmetalisforced bythe plunger 8into the die caV 
ity4throughtherunner5andgate 6to form the required 
casting Asintheembodimentof FIG.1,in accordance 
with normal practice in die casting machines,the move 
nents of the various parts intimed relation are efected 
by power-operated meanS. 

I claim: 
1,In a diecasting machine includingfirst and Second 

die parts defininga die cavitytherebetween,Saidfirst die 
part movable relative to said Second die part,means de 
fininggateandrunnerpassages extending outwardlyfrom 
said cavityto a charging chamber,Said chamber adapted 
for receivinga Supply of molten metal from a receptacle 
fordelivery to said die cavity,in combination therewith, 
a vacuum conduit selectively connectable with Said die 
cavity,a vacuum controlvalve means operably movable 
between open and closed positions and carried by Said 
?irst die part,said valve means including a Substantially 
holow body portion.connected to Said conduit, actuator 
means operative to moVe Said vacuum control Valve rela 
tive to Said first die partinto said open position and to 
protrude a portion of said valve body outwardly of Said 
first die parttoward Said Second die part,a bushing in 
.sertin said Second diepartforminga continuation of Said 
charging chamber,Said bushinginsert co-actingwith said 
protruding valve portion to define between them a re 
.stricted control orifice between the die cavity and the 
charging chamber operative to modifythe efect of vac 
uum in the charging chamber. 

2. Adiecasting machineincluding firstand second die 
Barts defining a die cavitytherebetween,saidfirstdie part 
movable relative to said Second die part,means defining 
gate and runner passages extending outwardy from Said 
cavity to a charging chamber,said chamber having for 
Ward and rearWard ends,Said chamber connected with 
Said runner passage at Said forwardend for directinga 
Supply of molten metal from said charging chamber to 
-Saiddie cavity,means defininga feed conduitconnecting 
Said charging chamber with a supply of molten metal, 
a chargingpiston sidable in Said charging chamber,a 
Yacuum conduitselectiveyconnectablewithsaiddiecav 
ity,aVacuum controlvalvemeans movable betweencon 
troingposionscaried bysaidfirst diepart,saidvalve 
meansincludingasubstantialy holow bodyportion con 
nected to Said Vacuum.conduit,means formountingsaid 
Valvein Saidfirst die partforsiding movementbetween 

50* and closed positions,actuator means operative to sidablymoyesaidvalyebodyrelativetosaidfirstdiepart 
andinto Said openposition to protrude aportion of said 
yalve b9dy9utwardlytherefromtoward said second die 
part a bushinginsertinsaid second die part forminga 
.continuation of Saidchargingchamber,saidbushinginsert co-actingwithsaidprotrudingportion ofsaidvalvetode 
.fine a restricted controlorifice betweenthe die cavityand the charging chamber operativeto modify the efect of 
vacuum in the charging chamber,and a vacuum seal 
means betweenthe chargingchamberwaland thecharg 
ingpiston adjacent the rearward end of.said charging 
chamber. 
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