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This invention relates to a method for the casting of 
shaped articles or machine parts. 

It is an object of the invention to improve the known 
methods of casting in permanent moulds with or with 
out pressure, for instance of permanent-mold casting 
and press-casting in such a way that it is possible with 
out di?iculties to use also subdivided cores with under 
cuts. 

For the purpose of this speci?cation, the generic term 
“press-casting” will be used to include both the pressure 
die-casting or die-casting method, in which molten mate 
rial is cast under pressure and the permanent-mold cast 
ing method, in which the metal is cast in molds or dies 
without pressure. 
As is well known it was not possible so far in press 

casting processes to use subdivided cores having under 
cuts. The casting processes in which the molten or plas 
tic metal is cast under pressure generally have the dis 
advantage-no matter whether a permanent-mold casting 
process or a press-casting method is in question or a 
method in which the melt together with the mold is 
under an elevated pressure in relation to the atmosphere 
or exposed to a partial vacuum (vacuum die-casting)— 
that on ?owing-in of the molten or plastic metal be 
tween the parts of the core and after the solidi?cation 
thereof it is very di?icult and sometimes even impos 
sible to remove the core parts. Therefore, hitherto it 
was impossible to use the permanent-mold casting method 
and oftentimes also the press-casting method with a high 
metal pressure in the runner e. g. in the manufacture 
of pistons for internal combustion engines or for machine 
parts of a complicated construction for the casting of 
which as a rule largely undercut cores are required. 

In order to remove this di?iculty in the production 
of castings according to the permanent-mold casting or 
press-casting method, according to the present invention 
the cores are encased. The wall thickness of such a 
core case or core sleeve may be relatively small, i. e. 
it need not exceed a few tenths of a millimeter. In 
order to produce the case or sleeve, as a rule an easily 
deformable, e. g. non-ferrous metal is used. However, 
in some instances it is also possible to use a soft sheet 
material for making the sleeve. In this case it is advis 
able to use a non-cutting shaping method, by shaping 
the soft sheet steel in the die under action of the pres 
sure exerted by a rubber press or stamp in such a way 
that it assumes the shape of the sleeve. 

In the permanent-mold casting method a core sleeve 
produced in this manner is inserted in the die before 
closing the outer mold. Then the cores are inserted 
in the core sleeve which is open at its top, in the usual 
manner. Where the press-cast process is used, the cores 
together with the core sleeve are introduced into the 
press-casting machine in a combined condition before 
the outer moulds are mechanically closed. 

Moreover, where the press-cast method is used, it is 
advantageous to operate with alternating cores in order 
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to utilize fully the advantages of this method as regards 
its high operating speed. 

Depending on the type of the casting it may be advis 
able either to leave the thin core case in the casting 
or to remove it therefrom; 'of course, in the latter case 
it has to be destroyed. 
The invention will be better understood by reference 

to the following detailed description in connection with 
the accompanying drawings, illustrating by way of ex 
ample some details of the novel casting method and die 
according to the present invention and in which: 

Fig. 1 is a section showing three cores to ‘be used 
for casting the blank or slug of a piston for internal 
combustion engines, 

Fig. 2 is a sectional view of a case therefor, 
Fig. 3 is a sectional view showing the core parts en 

cased in this case, 
Fig. 4 is a sectional view showing the core parts with 

their case inserted in the mold or die, 
Fig. 5 is a sectional view showing the core case left 

in the mold on completion of the casting process, and 
Fig. 6 is a sectional view showing a method of pro 

ducing a core case in accordance with the present inven 
tion. 

Referring now to the drawings in greater detail, and 
?rst to Fig. 1, it will be seen that three cores or core 
elements 1, 2, 2' are shown which are to be used for 
casting the blank or slug of a piston for internal com 
bustion engines by a permanent-mold casting or press 
casting method. The cores 2 and 2' are formed with 
undercuts 3, 3'. The cores are put into a case or cover 
4 of the type shown in Fig. 2. The cover 4 is advan 
tageously in the form of a sleeve consisting of non 
ferrous metal or of soft sheet steel. The wall thick 
ness is only a few tenths of a millimeter. In Fig. 3 
the cores 1, 2, and 2' are shown inserted in the case 
or cover 4. The cores together with the sleeve 4 are 
then inserted in a permanent mold 5 in the manner as 
indicated in Fig. 4, leaving between the sleeve and the 
permanent mold an interspace which is ?lled up by the 
molten or semiplastic metal and on solidi?cation thereof 
forms the blank 6. On completion of the casting opera 
tion the cores 1, 2, 2’ are removed from the sleeve so 
that on opening of the permanent mold the casting 6 
together with the sleeve 4 can be removed from the 
latter, as indicated in Fig. 5. In order to remove the 
core sleeve 4 from the casting this sleeve must be de 
stroyed. 
The core sleeve 4 is advantageously made by non 

cutting shaping in the manner as shown in Fig. 6. For 
carrying out this method there is required a die 7 hav 
ing a cavity 8 whose shape is identical with that to be 
given to the thin walled metal sheet 9. The latter is 
shaped by means of a rubber press or stamp 10 by appli 
cation of pressure in such a way that it engages the 
inner wall of the cavity 8, thereby assuming the shape 
of the core sleeve 4. A sheet obtained in this manner 
has the advantage that its surface is not damaged during 
the shaping. 

While the invention has been described in detail with 
respect to a now preferred example and embodiment 
of the invention it will be understood by those skilled 
in the art after understanding the invention that vari 
ous changes and modi?cations may be made without 
departing from the spirit and scope of the invention 
and it is intended, therefore, to cover all such changes 
and modi?cations in the appended claims. 
What I claim is: 
l. A method of casting in permanent molds bodies 

having recesses whose surfaces are provided with under~ 
cuts, which comprises forming a thin metallic ease hav 
ing the external shape of the walls of the recess, and 



having a closed end and an open end, inserting into said 
case through the open end successively a plurality of 
solid core parts which ?ll the part of the case corre 
sponding to the recess, at least one of said parts which 
is ?rst introduced projecting into an undercut-forming‘ 
portion of the case, inserting the case in a die in which 
the closed end is spaced from the inner wall of the die, 
casting metal into the die, and thereafter‘ removing the 
core parts successively unbroken from the case. - 

2. A method as claimed in claim :1, in which said 
body is a piston. , 

3. A method as claimed in claim 1, in which said 
body is a piston for an internal combustion engine. 

4. A method as claimed in claim 1, in which said case 
is removed from the casting. ' 

5. A method as claimed in claim‘ 1, in which the case 
is left in the casting. 

6. A method as claimed in claim 1, in which the case 
is of thin non-ferrous sheet metal material. 

7. A method as claimed in claim 1, in which the case ' 
is of thin soft sheet steel material. 

8. A method as claimed in claim 1, in which the case 
is formed of metal sheet material having a thickness of 
not more than about one millimeter. 

9. A core for casting bodies having recesses whose ‘ 
surfaces are provided with undercuts comprising a thin 
metallic case having the external shape of the walls of 
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the recess, and having a closed and an open end, and 
a plurality of solid core parts which ?ll the part of the 
case corresponding to the recess, at least one of said 
parts projecting into an undercut-forming portion of the 
case. 

10. A core as claimed in claim 9, in which said case 
has a thickness of not over about one millimeter. _ _ 

11. ‘A core as claimed in claim 9, in which said case 
is formed of non-ferrous sheet metal. 

12. A core as claimed in claim 9, in which said case 
is formed of soft sheet steel. 
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