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ABSTRACT OF THE DISCLOSURE 
An apparatus and method for feeding metal ingots 

to a melting crucible with pre-heating of the ingots on a 
feed belt and heating at the outlet end of the crucible. 
The temperature of the metal in the crucible can be held 
at a lower temperature than the temperature of the metal 
at the outlet spout of the crucible. A structure for 
periodically tipping the crucible is provided. 

This invention relates to the casting with so-called 
pressure or die casting machines and includes a system 
for the continuous melting and delivery of the casting 
metal to a pressure casting machine. Particularly the 
invention relates to the casting of magnesium alloys such 
as alloys having percent weight additions of 7.5 to 9.0 
A1, 0.3 to 0.8 Zn, 0.15 to 0.30 Mn, 0.0005 to 0.0015 Be, 
rest Mg. 

‘In the production of cast pieces, for example crank 
cases for internal combustion engines for automobiles 
of magnesium alloys as to large technical scale produc 
tion, it is today necessary to melt the required ?uid 
metal centrally from pigs, slabs or ingots in electric 
induction furnaces. The molten metal is then directed 
to a heat retaining pan or container for recasting and 
“washing” with, salts to thereafter transport it to the 
individual pressure casting machines where again sta 
tionary heating furnaces are arranged. From this heating 
furnace, the ?uid metal is pumped by means of a sensi 
tive pump into a further container from which it is 
then guided into the ?lling opening of the pressure casting 
machine. This type of central preparation of the casting 
metal for a great number of pressure casting machines 
is particularly costly due to the multi-?lling with molten 
metal which requires much manual work and requires 
careful and expensive cleaning procedures as well as the 
melt itself and driving and control means require con 
siderable space. 

It is, therefore, an object of this invention to provide 
pressure casting machines which will utilize easily oxidiz 
able metals as magnesium alloys, to provide melting ap 
paratus and installations which will make it possible to 
melt ingots of the raw metal in a single container from 
solid metal to molten metal and to maintain the molten 
metal at a de?nite temperature so that ?nally the molten 
metal will be poured from this container directly into the 
pressure or die casting machine. The molten metal for 
a single casting can be fed in a de?nite speci?c amount at 
a de?nite temperature so that the metal during feeding, 
heating and heat retaining and ?nal ?ow into the casting 
machine can be carried out Without exposure to air and 
thus is protected against contamination and oxidation. 
Also the metal is protected during melting against any 
developing gases, vapor, dust, etc., by simple means and 
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if any impurities develop they are collected by certain 
means with use made of heat thereon and conveyed away. 
A further object of the invention resides in the pro 

vision of preparing the casting metal in such a way and 
by such means that the life of the casting and heating 
container will be increased. Furthermore, in accordance 
with another object of this invention, the casting metal 
can be delivered with the correct and ‘uniform tempera 
ture to the ?lling opening of the pressure casting machine 
and also by means of this invention it is not necessary 
to clean the melting furnace after use. 
A still further object of the invention resides in the 

structure of the walls of the heating furnace, not only for 
melting the metal but also to maintain the metal in 
heated state in perfect running order, both before and 
after the main heating crucible. 

Further objects Will be apparent from the following 
description when considered in connection with the ac 
companying drawings in which: 
FIG. 1 is a side elevation partly in section of a melting 

and casting machine along the longitudinal axis thereof, 
and ‘ 

FIG. 2 ‘is a side elevation partly in section of a melting 
and casting machine taken at right angles relative to the 
machine of FIG. 1. 
The pressure casting or melting machine is designated 

by the reference character 1, in which the ?lling case or 
cylindrical box 2 receives the molten metal or alloy 
through the opening 3. The casting machine includes 
actually a structure for melting and supplying the metals 
and includes a melting and heat-retaining furnace or 
crucible in which the latter is tiltably arranged around 
an axle 5 over a device 30 in which the case 2 is mounted. 
To tilt the melting furnace 4, there are provided support 
legs 6 arranged at the bottom part of the melting fur 
nace and on the bottom ends of the legs there are secured 
rollers contacting and rolling on cams or eccentrics 7. 
These cams 7 are rotatably mounted on a foundation or 
base 1b of the casting machine 1 on a shaft 7a and 
the latter is driven by a motor 31 mounted at the founda 
tion or base 1b by suitable ?ange structure and inter 
mediate drive means 31a are connected to the motor 31 
and the shaft 7a. Means, not shown, are provided to 
drive the motor in sequence and in proportion to the 
necessary amount of metal for a single casting step as 
to the starting and stopping of the motor. 
The melting and heat retaining furnace or crucible 4 

consists of a box or casing 9 lined with ?re clay 8 and 
having an inserted and removable melting crucible or 
pot 10. This pot 10 embraces or includes a central main 
part 10a in which the raw metal is melted and kept hot 
as to the pigs, blooms or ingots 20 fed into the crucible. 
The pot 10 has a ?lling section 23 and an outlet or spout 
11, provided at opposite sides or ends of the elongated 
crucible 10. Burners 15 in double rows are arranged and 
mounted in the free space, FIG. 1, in the ?re clay layer 8 
and the crucible 10, and these vburners are fed with a gas 
mixture from tubes 16 and from tubes 17 with combus 
tion air. The burners 15 are so-called incandescent burn 
ers which attain a temperature of over 1000“ C. without 
any visible ?ame, whereby the air for combustion from 
the lines 17 may at the same time serve for cooling. A 
burner 27 branches off from the pipe 16, FIG. 2, which 
heats the outlet opening 12, the pouring spout 11 being 
near the under side of the outlet opening 12. The ?uid , 



3,529,814 
metal ?owing to the casting outlet 11 from the main con 
tainer 10a will be present in such state that it can be 
further treated by directing a gas ?ame thereon which is 
supplied by a suitable gas through the pipe line 29, FIG. 
2, which feeds a burner which latter is not illustrated but 
which produces a ?ame of burning gas. 

In the free space in the container 9, between the ?re 
clay layer 8 and the crucible 10 of the melting furnace 
4 there are provided a plurality of collecting lines 18 for 
various gases which may be formed and from these the 
branching lines 19, FIG. 1, are connected to lines 18 in 
order to lead the exhaust gases to a preheating zone 21a 
directed to the ingots 20. 
The slabs or ingots 20 which are loaded on a con-v 

veyor belt or band 21 at a loading station 21b, will be 
conveyed to a height as indicated in FIG. 1. The end por 
tion of the ‘belt or band 21 is formed as a pre-heating 
zone 21a and at this zone, for example, the ingots 20 are 
heated to a temperature of approximately 500° C., that 
is, to a temperature which is slightly under the melting 
point of the metal. The conveying band or belt 21 will 
throw or cast the ingots, FIG. 2, on to a roller conveyor 
22, which is provided laterally relative to the conveyor 
belt or band 21, so that the ingots will slide lengthwise, 
FIG. 2, under the in?uence of gravity on to the roller 
conveyor to the ?lling portion or sluice 23 of the melting 
furnace or crucible 4. The ?lling opening of the ?lling 
part 23 may be closed by means of a flap member 25 
which latter will swing around on a horizontal axle in 
such a Way that the ingots will force the ?ap 25 open to 
such an extent that such ingots can slide into the main 
chamber or container 10a of the crucible. Suitable return 
means, for example, a counterweight, can be secured to 
or provided for the ?ap 25 in order that it shall swing 
back to its closed position. In order to prevent the entry 
of air at the ?lling part 23, a cover 26 can be provided 
to hermetically seal the space above the melting furnace 
and a protecting gas line 24 can be provided which is, for 
example, fed by S02 gas in order to thus provide a pro 
tecting gas atmosphere at the ?lling opening 23 for the 
crucible. A suitable protecting gas line can also be pro 
vided at the outlet spout 11, as, for instance, the line 29 
in FIG. 2, can be utilized in order to direct a protecting 
gas to the outlet end of the furnace or crucible. A suit— 
able cover 28 which is removable will control the pour 
ing spout and which covers the pouring outlet section of 
the furnace. 
From the casting spout 11, 12, there is provided a ?ll 

ing tube 13 which when the furnace or crucible 4 is 
tilted by means of the structure 6, 7, 7a, 31, and 31a, the 
molten metal will be maintained in a heated state by 
means of a gas-fed heating tube 14 which extends along 
parallel to the pipe 13. 
The ?lling pipe 13 is so arranged, as shown in FIG. 2, 

that it is directed just above the inlet opening 3 for the 
charge for the container or injector 2. 
The bottom of the main portion 10a of the melting 

crucible 4 is such that it will feed the correct amount of 
metal from the ingots 20 to the casting molds, for exam 
ple, the volume of the main portion 10a of the pivoting 
crucible 4 can be so calculated as to its volume that it 
will take up approximately a certain number of the cast 
ing ingots and also it can be calculated as to volume to 
receive one ingot to produce two casting pieces. 
During the time that the ingots are heated in a pre 

heating section 21a to a temperature which is slightly 
under the melting point of the metal, it may, for example, 
be advantageous to heat the main part 10a and the cast 
ing nozzle 11 in such away that the metal at the casting 
nozzle may have a temperature of approximately 760° C., 
whereas in the main part there is a lower temperature 
that is approximately 50° C. lower. This will heat the 
casting metal so that it will melt at an essentially lower 
temperature and this temperature is maintained so that 
the metal will flow out of the furnace through the outlet 
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part 11. For this purpose there may be provided, in addi 
tion to the pre-heating burner 27 probably additional 
burners 29 at the outlet 11, having a temperature regu 
lator in the main part 10a and at the casting nozzle 11 
of the furnace 4 so that the temperature control which 
is not illustrated can be such that in the main part 10a 
of the melting crucible 4 there may be a de?nite lower 
temperature than is present at the outlet part 11 which 
latter is maintained at a higher temperature. In large 
production installations in connection with a longer cast 
ing system, it has been determined, in accordance with 
the invention, that the different temperature ranges has 
maintained a longer life for the melting furnace or the 
crucible itself. Furthermore, it has shown that the con 
sumption of heat energy with the new apparatus for melt 
ing and conveying casting metal for pressure casting ma 
chines is only a fractional part of the energy necessary 
to melt the metal in a central melting furnace from which 
it is distributed by means of transporting vessels, etc. to 
the several casting machines. 

In order to control the periodic movement of the con 
veyor band 21, there is utilized a structure which is 
generally indicated in FIG. 1 by the reference charac 
ter 32. 
The installation may be utilized in connection with 

devices for pressure casting machines in combination 
with a structure in which the conveyor band for feeding 
the ingots is connected to the mechanical drive for feeding 
the casting metal. Also the conveyor 21 can be so operated 
that it can be synchronized with the machine 1 and so 
that any number of ingots 20‘ can be fed to the machine 
at any particular time. If, for example, the volume of the 
cast piece is the same as the volume of an ingot 20 then 
the conveyor 21 must be operated as to each ingot com 
pared with the cast piece. The invention is not limited 
to the speci?c structure as shown, but is actually limited 
to the scope of the claims attached hereto. 

I claim: 
1. An apparatus for melting and conveying casting 

metal to a pressure casting machine comprising a convey 
ing ‘band for metal ingots, a container in the main part of 
which the ingots are fed therein to be molten and main 
tained in heated condition, a part of the container feed 
ing the ingots thereinto and a part from which the molten 
metal flows out of the container, the capacity of the con 
tainer being a multiple of the volume of molten metal 
necessary for the single casting and a multiple of the 
volume of a single ingot, means for preheating the ingots 
on the conveying band, means for transferring the ingots 
from the conveying band to the container, means to close 
the container in gastight condition, a sluice on the con 
tainer through which the ingots are fed thereinto, said 
conveying band advancing stepwise in dependence with 
the operating sequence of the pressure casting machine, 
means for heating a main part of the container, special 
means for heating the outlet part of the container, and 
means for controlling the temperature in the main part of 
the container and its outlet part, the controlling means 
being so adjusted that the temperature of the molten metal 
in the main part of the container is lower than its tem 
perature at the outlet part, and means whereby a con 
tainer may be interchangeably replaced in a refractory 
lined housing, said housing being ?xed at its outer end 
tiltable about an axle and said outlet and said inlet end 
for the metal ingots to be arranged opposite to one 
another with respect to the container. 

2. An apparatus according to claim 1, in which the 
means for transferring the ingots from the conveyor band 
to the container includes a roller conveyor provided at 
the upper end of the conveyor band to feed the ingots 
from the latter into the container, and in which a self 
closing ?ap closure is ‘provided at the inlet end of the 
container to be actuated by the ingots, the closure having 
means to close the ?ap after passage of an ingot. 
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3. An apparatus according to claim 1, in which support 

legs are provided secured to the bottom of the container, 
means operable on the legs for tilting the container in 
cluding cams, and a drive member for the cams which 
is adapted to drive the cams in relationship to the rhythm 
of the casting machine. 
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