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REGULATING DEVICES FOR POURING MOLTEN 
METAL 

The present invention relates to a device for regulat 
ing the pouring of foundry parts, especially of parts 
poured into chill-moulds following the so~called low 
pressure method, in which the metal is introduced into 
the mould by being expelled from its melting furnace 
under the action of a gas pressure higher than atmo 
spheric pressure. 

In the methods of pouring in chill-moulds, the quality 
of the parts is closely bound-up with the reproducibility 
of the operations and in particular of the chilling condi 
tions of the moulds. In the low-pressure pouring 
method, the gradual fall in the level of metal in the fur 
nace results in a variation of the volume located above 
this level and this results in a disadvantageous constant 
modi?cation of the time of response at the injection 
upon each application of pressure to the furnace. 
A method is known which provides for compensation 

for this increase of the volume of gas after each injec 
tion, by putting into reserve a corresponding quantity 
of compressed gas to compensate for this increase in 
volume at each fresh injection, with a view to ensuring 
a constant of the injection time. However, the natural 
elasticity of the gaseous medium, which varies with its 
change of volume, does not allow this method to reach 
a satisfactory level of accuracy as regards the reproduc 
ibility of the conditions of injection. Furthermore, in 
order to ensure the best conditions of ?lling for the 
moulds, it has proved necessary to vary the flow-rate of 
liquid metal in accordance with well-de?ned and repro 
ducible conditions. 
The device forming the object of the present inven 

tion enables these functions to be ensured. 
This device is characterized by the fact that it com 

prises: 
Control means for the operations of pressurization of 

the furnace as compared with a pilot reference 
pressure, this pilot pressure being in turn compared 
and identified automatically with an adjustable 
datum pressure, automatically compensated after 
each injection and insensitive to the conditions of 
operation of the installation; 

means for controlling, from these comparison values, 
the supply of gas for ?lling the furnace with a high 
rate of flow and a supply with a small flow-rate; 

means for opening and shutting-off these flow rates 
in dependence on the differential pressures regu 
lated from the furnace pressure and pilot pressure, 
permitting a predetermined programming of the 
?ow-rates and filling pressures of the mould. 

The originality of the device resides in the use of the 
physical quantity measurement on which the process of 
filling of the mould depends, the pressure of the fur 
nace as compared with a reference pressure, for trip 
ping and the control of the supply means of gas under 

v pressure to the furnace. This measurement by compari 
son gives the device great sensitivity and a very high ra 
pidity of response. 
The invention will now be described by means of the 

description which follows below given with reference 
to the accompanying drawing, in which the single FIG 
URE shows diagrammatically the various parts of the 
device and their mounting. 
The furnace l in which is contained the molten metal 

2 comprises, above this metal, a volume of air 3 under 
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2 
pressure. The outer air sucked-in through the conduit 
4 passes through a ?lter 5 and penetrates at a pressure 
of 3 to 6 bars into the conduits 6 to 11. 
The datum pressure is given by the water column 13, 

the height of which is adjusted manually before the first 
injection, according to the pressure which should exist 
in the furnace after its charging and following a first in 
jection of metal into the mould. The dry air coming 
from the conduit 7 passes through a diaphragm regula 
tor 14 which, for safety reasons, reduces its pressure to 
800 millibars. The ?ow-rate of the air is limited by its 
passage through the throttling device 15 which may ad 
vantageously be a SOLEX jet having a flow conversion 
ratio of 170/100. The air then passes into the conduit 
16 which directs it into the leakage regulator 17 and 
then into the conduit 18 before passing into the space 
3 of the furnace, where there is thus ensured a pilot 
pressure equal to the datum pressure. 
The air passing out of the conduit 6 passes through 

a three-way electro-valve 20 and then through a con 
duit 21 before passing into a dosing pump 22, which is 
coupled to an air reservoir 23 at atmospheric pressure, 
known as an accumulator, through a conduit 24. This 
accumulator, into which oil is introduced as soon as the 
furnace is re-charged after the first injection, has the 
advantage of avoiding the use of water columns. On the 
other hand, it necessitates the use of very accurate 
pressure gauges. The output of the pump 22 is coupled 
to a separator 25, in which the oil and water are sepa 
rated by decantation. The bottom of the separator from 
which the water is collected is in communication with 
the diaphragm regulator 17 through the conduit 26. 
The values of the datum pressure are indicated by a 

pressure-gauge 28 which communicates by the conduit 
29 with the bottom of a closed chamber 30 which is 
coupled at its upper portion on the one hand by the 
conduit 31 to the conduit 18 and on the other hand by 
the conduit 31' to the pressostat 32, the function of 
which is to shut-off the large delivery after injection of 
the metal into the mould. 

In the same manner, the values of the pressure of the 
furnace can be read-off from the water column 33, 
which is connected to the chamber 36. This latter is 
connected at its upper portion to a conduit 37 which 
opens into the conduit 18. Apart from the pressostat 
32, the conduit 31' and the conduit 18 are also coupled 
to the safety pressostat 33, to the pressostat 34 which 
closes the small ?ow-rates, and to the pressostat 35 
which closes the large flow-rates. 
The conduit 8 opens on the one hand into a pressure 

reducing valve 40, and on the other hand into a pres 
sure-reducing valve 41, at the output of which the air 
pressure is reduced to 800 millibars. The pressure 
reducing valve 40 comprises an outlet conduit 42 
which opens into a regulator 45 through a conduit 44, 
and then into a conduit 46 and into a conduit 48. Two 
throttle devices 50 and 51, respectively of 200 mm. and 
100 mm regularize the ?ow of the air in the conduit 42. 
The conduit 9 passes through an electro-valve 52 

with three ways and then through a two-way electro 
valve 53 and ?nally through an adjustable throttle de 
vice 54, before the opening into the conduit 56 coming 
from the regulator 45, which is connected to the regu 
lator 41 by the conduit 57. 
The conduit 10 opens into a three-way electro-valve 

60 which is connected by a conduit 61 to a two-way 
electro-valve 62. The conduit 56 opens into the elec 
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tro-valve 62 after having passed through an adjustable 
throttle device 64. The conduit 46 opens on the one 
hand at 65 into the space 3 of the furnace and at 66 into 
the regulator 68 which is connected by the conduit 69 
to the conduit 18. 

Finally, the conduit 11 opens into the three-way elec 
tro-valve 70. This valve is connected by 71 to the two 
way electro-valve 72 which is in communication by 
conduit 73 with conduits 42 and 48. 
The operation of the device comprises the following 

stages: 
a. Arrival of the metal at the lower level of the mould: 

after closing the mould, the pressure of the furnace is 
increased by opening the valves 53 and 62, the flow 
rate of which is controlled by the throttle devices 54 
and 64. As soon as the furnace pressure corresponds to 
the arrival of the metal at the lower level of the furnace, 
the pressostat 35 effects the closure of valve 53. 

b. Filling of the mould: the slow rise of the metal in 
the mould is ensured by the adjustment of the valve 62 
and the throttle device 64. 

c. Completion of mould filling: three cases of regula 
tion are possible, depending on the type of part which 
it is intended to mould: 

l. The rise in pressure is continued slowly by regu 
lation with the pressostat 34 adjusted to l milli 
bar; 

2. The rise in pressure is continued slowly by pneu 
matic regulation by means of the regulator 45; 

3. The pressure is rapidly applied by again opening 
the valve 53, the closure of which will only be ef 
fected by the pressostat 32 when the difference 
in the recorded pressures reaches 20 to 30 milli 
bars. 

It is desirable to close the large ?ow-rate at 54 before 
the furnace pressure is equal to the datum pressure, in 
order to take account of the increase in pressure due 
to the heating of the air by the furnace. 
The regulation is then effected by the throttle device 

64, the valve 62 and the pressostat 34, or by the regula 
tor 35 and the valve 62. 

lf it happens that the valves 53 and 62 close with a 
certain delay and that in consequence the pressure of 
the furnace approaches the datum pressure, the regula 
tor 68 becomes the source of a corrective leakage. 
The pressostat 33 ensures the closure of the valves 53 

and 62 in the event of failure of a control apparatus. 
The sequences of ?lling the mould, initiated by pres 

sures given in accordance with given ?ow-rates, are 
perfectly reproducible and independent of the sur 
rounding technical conditions, such as the level of 
metal in the furnace, the compensation of which is 
made before the initiation of the process and indepen 
dently of this process. 
After each injection, the pressure compensation is 

automatically effected according to the quantity of 
metal necessary for each pouring. To this end, the dis 
tributor 20 actuates the dosing pump 22 which sends a 
determined quantity of oil into the separator 25, which 
causes a corresponding rise in the height of the water 
level in the datum column 13 or, in the case of working 
on an accumulator. the pump 22 delivers in a similar 
manner into the accumulator 23, which varies the pres 
sure in consequence, this variation of pressure then ac 
tuating the regulator 17 as in the case of regulation by 
the water column 13. 
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The device, utilizing conventional equipment of 

pneumatic logic, is practically foolproof and is per 
fectly suitable for operation in the unfavorable sur 
rounding conditions of foundries. 

In addition to its application to low-pressure pouring 
installations, the device may be utilized in gravity pour 
ing installations which necessitate an adjustable and re 
producible flow-rate, the pouring ladle being placed in 
a chamber under pressure with an evacuation plunger 
tube delivering into the pouring system of the mould. 
This technique is especially applicable to the casting of 
large parts in light alloys, in sand moulds. The accurate 
regulation of the flow-rates when pouring makes it pos 
sible to simplify the pouring systems for the parts. 
What is claimed as new is: 
1. A regulator device for pouring foundry parts, espe 

cially parts poured in chill-moulds following the so 
called low-pressure method, in which the metal is intro 
duced into a mould by delivery from a melting furnace 
under the action of a gaseous pressure higher than at 
mospheric pressure, comprising: ?rst means for con 
trolling the application of pressure to the furnace in 
cluding ?rst means for comparing the pressure of the 
furnace with a pilot reference pressure in order to fill 
the mould, said first controlling means including first 
means for generating a pilot reference pressure and 
second means for generating a datum pressure, means 
for automatically adjusting said datum pressure, and 
second means for comparing and automatically identi 
fying the pilot reference pressure with the adjustable 
datum pressure which is automatically adjusted after 
each injection of molten metal into the mould and un 
affected by the conditions of operation of the device; 
second means, actuated by the comparison pressures, 
for controlling the supply of ?lling gas to the furnace 
with a large ?ow-rate and for the supply at a small ?ow 
rate; means responsive to said second controlling 
means for opening and shutting-off the flow-rates as a 
function of differential pressures regulated by the fur 
nace pressure and the pilot pressure, thereby permit 
ting a pre-determined programming of the ?ow-rates 
and pressures for filling the mould. 

2. A device in accordance with claim 1, wherein the 
control of the supply of gas to the furnace is effected 
by means of pressostats. 

3. A device in accordance with claim 1 wherein said 
means for automatically adjusting includes a column of 
water having an adjustable height, and further compris 
ing means for reading said datum pressure including a 
pressure gauge, a closed chamber having a bottom por‘ 
tion connected to said pressure gauge via a ?rst con 
duit, and an upper portion connected via a second con 
duit to a third conduit carrying the pilot pressure, a 
pressostat, said upper portion being connected via a 
fourth conduit to said pressostat which closes large 
?ow-rate after injection of the metal into the mold. 

4. A device in accordance with claim 1 wherein said 
first means for generating includes a ?rst diaphragm 
regulator and a throttle device connected to said ?rst 
regulator, and said means for comparing said pilot ref 
erence and datum pressures includes a second leakage 
regulator. 

5. A device in accordance with claim I further com 
prising means for reading said furnace pressure includ 
ing a water column and a chamber having a bottom 
portion coupled to said water column and an upper 
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portion connected via a conduit to a piping carrying the 
pilot pressure. 

6. A device in accordance with claim 1 wherein said 
means for automatically adjusting includes an accumu 
lator, and further comprising means for reading said 
datum pressure including a pressure gauge, a closed 
chamber having a bottom portion connected to said 
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6 
pressure gauge via a first conduit. and an upper portion 
connected via a second conduit to a third conduit car 
rying the pilot pressure, a pressostat, said upper portion 
being connected via a fourth conduit to said pressostat 
which closes large ?ow-rate after injection ofthe metal 
into the mold. 
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