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57 ABSTRACT 
A low pressure die casting apparatus has one or more 
furnaces each with a feed duct through the cover, 
through which molten metal is forced by gas pressure. 
A die placed in co-operation with a feed duct thereby 
receives a charge of metal. The entire die mounting 
structure is arranged to be movable relative to the or 
each furnace in separate vertical and horizontal modes 
so that a die can be raised clear and to one side of an 
associated furnace. The die mounting structure and/or 
furnace may be movable and the horizontal motion is 
conveniently made by pivoting about a vertical axis, 

15 Claims, 8 Drawing Figures 
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3,804,152 1 
LOW PRESSURE DE CASTING APPARATUS 

This invention relates to metal casting apparatus and 
in particular to a structure for mounting a die or die as 
sembly on a furnace of a low pressure die casting appa 
ratus. 

It has been proposed in our British Pat. No. 
1,238,700 to provide a die mounting structure for a low 
pressure die casting apparatus in which the platens car 
rying the die parts can be pivoted about a vertical axis 
away from over the furnace. However, there is still 
some supporting structure remaining over the furnace, 
restricting access, and the platens can only co-operate 
with one furnace and vice-versa. 

It is an object. of this invention to provide a die sup 
porting structure which can be mounted independently 
of a furnace and which can be withdrawn completely 
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clear of the furnace with which it is arranged to oper 
ate. It is a further object of some forms of the invention 
to provide a die supporting structure which can be used 
in conjunction with more than a single furnace and one 
which can support more than a single pair of platens 
that can be used alternately or in conjunction with sev 
eral furnaces at a time: 
According to the present invention there is provided 2 

a low pressure die casting apparatus comprising a fur 
nace and a die supporting structure for holding a die 
over the furnace in co-operation with a feed duct from 
the cover thereof, the furnace and the entire die sup 
porting structure being capable of relative disengage 
ment at least laterally, the lateral movement being sub 
stantially independent of any further disengaging ac 
tion. 
This disengagement facility may be achieved in sev 

eral ways. In preferred forms the furnace is fixed and 
the die supporting structure is vertically and laterally 
movable. This is conveniently effected by pivotally 
mounting the structure on a vertical column laterally 
offset from the furnace, so that the dies can be swung 
from over the furnace to a position clear of the latter. 
The column itself may be movable vertically, by means 
of a supporting jack for example, to raise and lower the 
die supporting structure. 

In its simplest form the die supporting structure in 
cludes a single platen unit, i.e., one pair of upper and 
lower platens on which respective die parts are 
mounted and which close together for the actual cast 
ing (over the furnace) and separate for release of the 
cast article, which, in this case may be laterally clear of 
the furnace. In preferred modified forms the structure 
may include a plurality of laterally separate platen 
units. With this arrangement, while one platen unit is 
co-operating with the furnace the or each other platen 
unit is laterally clear of the furnace. Thus while one ar 
ticle is being cast another is being removed from its die, 
and the furnace is more continuously in use. 
Alternatively there can be provided at least one fur 

ther furnace, vertically and horizontally fixed as the 
first mentioned furnace, and similarly co-operable with 
and disengageable from the die supporting structure. 
With a die supporting structure having a single platen 
unit, the latter may be selectively brought into engage 
ment with either or any of the furnaces and have an in 
termediate position laterally clear of said furnaces. 
Thus while one furnace is being recharged or repaired 
the other can be used. With two or more platen units 
there are preferably the same number as there are fur 
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2 
naces and either they all co-operate simultaneously or 
while one platen unit is disposed over its associated fur 
nace the other, or at least one other, is laterally clear 
of its associated furnace. 

It would be possible to have the die supporting struc 
ture fixed and the furnace or furnaces movable or even 
have both movable, for example the furnaces for a 
short distance vertically and the die supporting struc 
ture horizontally. 

In a preferred construction the die supporting struc 
ture is in the form of a frame with vertical guide col 
umns extending between upper and lower plate mem 
bers. An upper, movable platen is slidable on the col 
umns between the upper and lower plate members, and 
the latter may serve as, or support, a fixed lower platen. 
The upper and lower plate members have lateral exten 
sions fixed to the vertical column supported beside the 
furnace. The column can rotate about its vertical axis . 
and is vertically movable, by means of a hydraulic jack 
for example. Means, such as a pneumatic or hydraulic 
ram, for actuating the upper platen are preferably 
mounted on the upper plate member and one or more 
piston rods project down through the upper plate mem 
ber and are secured at their lower ends to the movable 
platen. 
Each die and furnace may be conventional. For die 

casting the frame is positioned over the furnace and a 
feed duct through the furnace cover connects the latter 
with a nozzle in the lower plate member leading to the 
die. The frame is in a lowered position so that the feed 
duct is pressed into engagement with the nozzle. The 
melting furnace will be provided in the usual manner 
with means for introducing gas under pressure into its 
melting pot and this gas will carry molten metal 
through the duct and nozzle into the die. The movable 
platen, carrying on its underside a half-die to co 
operate with another half-die, on the lower platen is 
moved into a lowered position for casting in synchro 
nism, with the molten metal injections and is subse 
quently raised, carrying the cast article, which is 
cleared in known manner. 
For changing the dies or other operations on the 

frame or furnace where it is inconvenient for the frame 
to be over the furnace, the jack is operated to raise the 
vertical column and with it the upper and lower plate 
members acting as cantilever arms carrying the whole 
frame. This brings the lower part of the frame clear of 
the feed duct and it can then be pivoted with the col 
umn about the latter's axis clear of the furnace. The 
whole die can then be replaced without anyone having 
to work over the furnace. 

It is preferred to use this construction for large struc 
tures, whereas the version described in British Pat. No. 
1,238,700 is considered more suitable for smaller 
structures. 
The invention may be performed in various ways and 

some constructional forms thereof will now be de 
scribed, by way of example, with reference to the ac 
companying drawings, in which: 
FIG. 1 is a part sectional elevation of a die mounting 

structure in conjunction with a furnace, 
FIG. 2 is a diagrammaic plan view of the structure of 

FIG. 1, 
FIGS. 3 to 6 are diagrammatic plan views of other 

die mounting structures and furnace arrangements ac 
cording to the invention; 
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FIG. 7 is a part sectional elevation of the arrange 
ment of FIG. 6, and 
FIG. 8 is a part sectional elevation of a further die 

mounting structure and furnace. 
The die mounting structure of FIG. 1 has a base 1 on 

which is mounted a furnace 2. This may be of conven 
tional design and will not be described further. Beside 
the furnace is a pillar 3 upstanding from the base 1 and 
guiding by means of brackets 4 a vertical column 5 
whose lower end is supported by a jack 6. The column 
5 can be raised and lowered to a limited extent by this 
jack and can rotate about its vertical axis. 
A frame generally designated 7 is supported by this 

column 5 and can be positioned, as shown in full lines 
in FIG. 2, over the furnace 2, or to one side of the fur 
nace 2 as shown in dotted lines in FIG. 2. 
The frame 7 comprises a lower plate 8 and an upper 

plate 9 both substantially rectangular and between 
which extend vertical guide rods 10. The plates 8 and 
9 are held rigidly spaced apart and have re-inforced lat 
eral extensions 8a and 9a respectively whose ends are 
formed as bosses in which the vertical column 5 enters 

15 

and is fixed. The frame thus rotates with the column 5 
and moves vertically with the column 5 when the jack 
6 is actuated. The plates 8 and 9 serve as cantilever 
arms supporting the whole frame. 
An upper platen 11 slides on the guide rods 10 and 

is actuated by means of a hydraulic or pneumatic cylin 
der 12 mounted on the upper plate 9. This piston rod 
13 of this cylinder extends vertically downwards 
through the upper plate 9 to connect with the platen 
11. The lower plate 8 may serve as a fixed lower platen 
or have a further platen securely mounted thereon. 
The upper platen has a range of movement as illus 
trated between the full and dotted line positions. 
For use, an upper die member (not shown) is fixed 

to the underside of the movable platen 11 and a lower 
die member (also not shown) is fixed on the lower 
platen 8 and a die setting operation is carried out. A 
feed duct 14 extends through an opening in the top 
plate 15 of the furnace and when the frame 7 is swung 
over the furnace and lowered into an operative position 
by the jack 6, the feed duct co-operates with a nozzle 
16 leading to the lower half-die. The half-dies are 
moved repeatedly together and in synchronism with 
this molten metal is moved by gas from the melting pot 
to the die supported in the die mounting structure. 
When the upper half-die is raised the cast article is car 
ried with it in known manner and removed by conven 
tional means. 
The devices for supplying gas under pressure to the 

furnace and the melting pot may be conventionally ar 
ranged and are not shown. 
When the die mounting structure provided by the 

frame is to be moved to the inoperative position from 
over the furnace 2 the frame 7 is simply raised by actu 
ation of the jack 6 to break the connection between 
feed duct and nozzle and it is then free to swing to that 
new position. 

It will be understood that instead of fixing the frame 
to the column 5 the bosses may be such as to allow the 
frame to rotate on the column, which need then only 
be vertically movable. 

In FIGS. 3 to 6 are illustrated in diagrammatic plan 
view modified die mounting structures and/or modified 
furnace arrangements. Similar references, with indices 
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4 
where necessary when parts are duplicated, indicate 
similar parts. 
IN FIG. 3, the base 1, furnace 2 and supporting pillar 

3 are the same, but the die mounting structure com 
prises two frames 7 and 7' set substantially at right an 
gles. They are rigidly interconnected by webs 8b (not 
visible) and 9b corresponding to the extensions 8a and 
9a. Thus either frame 7' or 7' can be set over the single 
furnace 2 for die casting, while the other frame is 
swung to one side. In the figure, the frame 7' is moved 
to the left hand side when inoperative and the frame 7' 
to the right hand side. With some castings it may be 
convenient to use the frames in alternation, so that 
while one article is being cast, another is being re 
moved well clear of the furnace. 

In FIG. 4 a column 5 is supported in similar manner 
between two furnaces 2' and 2' but carries a single 
frame 7. This can be swung through substantially a 180° 
arc to co-operate with either furnace as desired. In an 
intermediate position the frame is clear of both fur 
naces. This apparatus can be used like the one of FIGS. 
1 and 2, with the beneficial addition of a reserve fur 
nace which can be serviced and recharged while the 
other is operating. . . . . 

FIG. 5 is in effect a combination of FIGS. 3 and 4, 
having two furnaces 2' and 2' and two frames 7' and 
7' pivotally supported from a column 5 between the 
furnaces. The frames being set substantially at right an 
gles can co-operate alternately with the furnaces, frame 
7" with furnace 2' (as shown) and frame 7' with fur 
nace 2''. 
In the apparatus so far described, the pivoting move 

ment is only semi-rotary (through approximately 90' or 
180) and the die supporting structure being entirely to 
one side of the supporting column requires that column 
to have massive support. A balanced arrangement is 
shown in FIG. 6 with symmetrically opposed furnaces 
2' and frames 7'. Here the frames will co-operate 
simultaneously with the furnaces and be moved clear 
together. A preferred form of column for this arrange 
ment is shown in FIG. 7. 
The column of FIG. 7 comprises a fixed vertical pillar 

17 having an axial bore 18 forming an oil duct, the inlet 
19 to which is radial near the base of the column. The 
duct 18 opens into a cylindrical recess 20 at the top of 
the pillar 17 which houses a vertically movable piston 
21. The piston rod 22 extends upwardly through an end 
cap 23 to terminate in a thrust bearing 24 which rotat 
ably supports a sleeve 25 by engaging an upper end 
plate 26 thereof. The sleeve embraces the upper part 
of the pillar 17 and the interconnecting webs 8c and 9c 
between the frames, through the centres of which the 
sleeve is entered, are welded or otherwise secured 
thereto. Thus the frames 7' and sleeve 25 can pivot 
through a full 360° about the fixed pillar 17 and can be 
raised and lowered by the hydraulic jack built-in to the 
top of the pillar. 

It will be understood that there could be more than 
two furnaces and/or more than two die supporting 
frames pivoted on a common column, the furnaces for 
example being set in an annular or part annular array 
with the column at the centre, the radius of the array 
being such as to allow clear. spaces between adjacent 
furnaces in which to register non-operative die struc 
tures. Further possible arrangements are a linear array 
of furnaces with intermediate columns each carrying 
single platen units (as of FIGS. 1, 2 and 4), an L-shaped 
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die supporting structure (as of FIGS. 3 and 5) or a bal 
anced die supporting structure (as of FIG. 6). Except 
for the end ones, the furnaces can then each be served 
by two separate die structures. 

In FIG. 8 there is illustrated apparatus similar to FIG. 
7 but with the additional facility of the furnaces, only 
one of which is shown, being rotatable about the cen 
tral column. When use is made of this facility the die 
supporting structure can be rendered non-rotatable by 
locking pegs 27 entered through the sleeve 25 and en 
gaging in axially parallel grooves 28 in the pillar 17. 
These grooves allow the sleeve and die structure to be 
raised and lowered as before. 
The furnaces 7' are mounted on a turntable 29 

which can rotate about a heightened base 30 of the pil 
lar 17. The outer periphery of the turntable 29 is fitted 
on the underside with rollers or wheels 31 that run on 
an annular track 32 centred on the pillar axis and a rol 
ler bearing 33 is provided between the base 30 and the 
surrounding inner periphery of the turntable. 

It will be understood that the other embodiments de 
scribed can also readily be modified to have rotary fur 
naces, although not through the full 360 as with the 

O 

15 

balanced arrangement. Also, it is not essential to have 
the die supporting structure rotatable when the fur 
naces can be so moved. 

It is furthermore possible in each case to give the ver 
tical movement to the furnaces instead of or in addition 
to the die supporting structure. For this, the furnaces 
may be supported by jacks. 
The rotary movement for all embodiments may be 

motorised, although in most cases it will be practical to 
swing the die structure and/or furnaces by hand. It will 
also often be convenient to provide stops for arresting 
the die structures and furnaces in correct vertical regis 
try. 

Instead of pivoting the die supporting structures, or 
rotating the furnaces, they may be arranged to move in 
another mode, for example on rails or other linear 
guides, the die structures to and from a single furnace, 
or along a row of spaced furnaces and the furnaces 
below a single die structure or beneath a row of spaced 
die structures. 
We claim: 
1. A low pressure die casting apparatus comprising a 

furnace, a generally vertical feed duct from the cover 
thereof, and a die supporting structure for holding a die 
over the furnace in co-operation with said feed duct, 
wherein the improvement comprises a first mounting 
for the furnace and a second mounting for the die sup 
porting structure laterally clear of and separate from 
the furnace, and means for moving at least one mount 
ing for vertical engagement and disengagement of the 
die with the feed duct and, independently of such verti 
cal movement, for lateral displacement between fur 
nace and die supporting structure in an arc centred on 
one of said mountings. 

2. Apparatus according to claim 1, wherein the first 
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6 
mounting maintains the furnace at a fixed level and the 
second mounting permits the die supporting structure 
to be vertically movable. 

3. Apparatus according to claim 1, wherein the sec 
ond mounting maintains the die supporting structure at 
a fixed level and the first mounting permits the furnace 
to be vertically movable. 

4. Apparatus according to claim 1, wherein the first 
mounting maintains the furnace at a fixed horizontal 
location and the second mounting permits the die sup 
porting structure to be laterally movable. 

5. Apparatus according to claim 1, wherein the sec 
ond mounting maintains the die supporting structure at 
a fixed horizontal location and the first mounting per 
mits the furnace to be laterally movable. 

6. Apparatus according to claim 2, wherein the sec 
ond mounting includes a vertical column whose axis is 
the pivot axis for the lateral displacement and which is 
vertically movable to raise and lower said structure. 

7. Apparatus according to claim 1, and comprising at 
least one further furnace carried by the first mounting 
and co-operable with and disengageable from the die 
supporting structure, similarly as the first mentioned 
furnace. . 

8. Apparatus according to claim 1, wherein the die 
supporting structure includes a single platen unit. 

9. Apparatus according to claim 1, wherein the die 
supporting structure includes a plurality of laterally 
separate platen units. 

10. Apparatus according to claim 9, wherein said 
platen units are laterally stationary within the entire die 
supporting structure. 

11. Apparatus according to claim 10, wherein the 
platen units are arranged in the die supporting struc 
ture so that when one platen unit is co-operating with 
the furnace another platen unit is laterally clear of the 
furnace. 

12. Apparatus according to claim 7, wherein the die 
supporting structure includes a single platen unit selec 
tively co-operable with any of said furnaces, said platen 
unit having at least one intermediate position laterally 
clear of said furnaces. 

13. Apparatus according to claim 7, wherein the die 
supporting structure includes a plurality of laterally 
separate platen units and there are the same number of 
furnaces as there are platen units. 

14. Apparatus according to claim 13, wherein the 
furnaces are so disposed and the arrangement of the 
platen units is such that when any one platen unit is co 
operating with an associated furnace another platen 
unit is laterally clear of its associated furnace, 

15. Apparatus according to claim 13, wherein the 
furnaces are so disposed and the arrangement of the 
platen units is such that all the platen units co-operate 
simultaneously with associated furnaces and have inter 
mediate positions clear of said furnaces. 
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