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ABSTRACT OF THE DISCLOSURE 

This disclosure relates to a method of casting pistons 
particularly from aluminum and its alloys. According to 
the disclosure, a method of casting a metal piston having 
at least one cavity therein includes the steps of ?rstly 
casting a core from a molten water soluble salt to the 
shape or con?guration of the cavity or cavities to be 
formed in the piston, casting the metal piston around 
this core and then dissolving out the soluble core from 
the cast piston so as to leave the desired cavity or cavities 
formed in the piston. 

The present invention relates to the casting of pistons 
particularly from aluminum and its alloys, and to soluble 
cores for use in casting such pistons. 

In the manufacture of pistons, it is already known to 
cast one or more cooling tubes into the piston, the tube or 
tubes being made for example of steel, copper or alumi 
num, but in such a process cavities can exist between 
the outside of a tube and the body of the piston. Cavities 
may particularly exist on the upper side of a tube where 
oxides tend to drag around the tube forming a pocket or 
envelope preventing the material of the piston from close 
ly adhering to the tube. Since the purpose of the tubes 
is to form ducts through which are conveyed liquid or 
gas in order to cool the piston, the presence of such 
cavities reduces the heat transfer between the material 
of the piston and the tubes and accordingly detracts 
from the cooling ei?ciency of the tubes. 

It has also been proposed to cast aluminum pistons 
around a copper tube which is subsequently dissolved 
away to leave a cooling passage or passages in the piston. 
However when the copper is dissolved out, an intermetal 
lie of copper and aluminum is left on the surface of the 
passage which produces an undesirable surface ?nish 
giving stress raisers which can lead to fatigue failures. 

According to one aspect of the invention, at least one 
cavity is formed in a piston during the casting of the 
piston by ?rstly forming a core of a water soluble salt to 
the shape or con?guration of the cavity or cavities to be 
formed in the piston, casting the piston around this core, 
and then dissolving the core. Preferably the soluble core 
is formed by casting the molten salt. 
The invention also provides a cast metal piston having 

at least one cavity therein, wherein the metal of the 
piston apart from any inserts of a different metal on the 
external surface of the piston, is of substantially constant 
composition from its external surface to the wall of the 
cavity or of each cavity. 
The soluble core may be so shaped and positioned rela 

tive to the piston mould that when the piston is cast one 
or more cooling passages are formed behind the ring 
grooves in the piston. Alternatively or additionally a 
soluble core may be employed to form a combustion 
chamber in the crown of the piston. After the piston has 
been cast it is removed from the mould and the soluble 
core is dissolved. 
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It has been found that the soluble core may advanta 

geously be made by casting it from molten sulphate or car 
bonate based salts and which can be dissolved in water, 
preferably hot or warm, after the piston has been cast 
around the core. Such salts when sulphate based have a 
relatively high solubility at a temperature of 30 to 35° C. 
Whilst at lower temperatures this solubility s very much 
reduced. This permits good recovery of the salts which 
can be extracted from the cooled solution in the crystal 
line form after the core has dissolved. 
Examples of such salts are: 

Sodium sulphate by itself 
Sodium sulphate with up to 20% potassium sulphate 
Sodium sulphate with up to 15% sodium chloride 
Sodium carbonate with up to 10% potassium carbonate 
(All percentages are molar) 

The soluble core may be reinforced, where and if re 
quired with metal wire or glass ?bre members around 
which the molten salt is cast and whose ends may be ar 
ranged to protrude from the cavity formed by the core so 
that they can readily be removed when the core is dis 
solved. The core may also be strengthened by the addi 
tion of a proportion of refractory or insoluble ?ller ma 
terial such as alumina or calcium sulphate. 
Examples of such compositions are: 

Sodium sulphate with up to 10% aluminum oxide 
(alumina) 

Sodium sulphate with up to 10% calcium sulphate 
Sodium carbonate with up to 10% barium carbonate 

‘It is important that the soluble core retains its strength 
during a casting operation, but its thermal expansion 
must be as low as is practicable since a high expansion 
imposes a strain on any reinforcing or support members 
for the core. Moreover sudden changes in thermal ex 
pansion must be avoided. The surface ?nish of the soluble 
core must be reasonably smooth in order to impart a 
good ?nish to the cavity formed by the core in the piston. 
The material forming the soluble core must also be suf 
?ciently soluble in water for the core to be dissolved in 
a time which is reasonable for commercial manufacture. 

Further compositions of salts, which ful?l the afore 
mentioned requirements are sodium sulphate with from 
2 to 10% of lithium sulphate and/or 0 to 5% of barium 
sulphate (all percentages are molar). 
The invention will now be further ‘described by way of 

example, with reference to the accompanying drawings 
in which: 
FIGURE 1 shows one embodiment of a soluble core 

which may be used in the method of casting a piston ac 
cording to this invention. 
FIGURE 2 is a cross section through one half of a 

piston formed around the core of FIGURE 1, and 
FIGURE 3 shows an embodiment of piston incorporat 

ing a combustion chamber. 
‘Referring to FIGURE 1, there is shown a soluble core 

1 for forming an annular cooling passage in a piston and 
which is cast in a mould, such as a metal mould, from a 
sulphate based salt having one of the compositions here 
inbefore set forth. The core comprises a ring shaped por 
tion 2 and four depending limbs 3. -It is cast around wire 
reinforcing members 4 whose ends 4a project from the 
limbs 3. The limbs serve to support the soluble core on a 
sand core or metal die plug -5 shown in broken lines and 
which forms the portion of the piston mould or core 
around which the piston is cast. After the piston has been 
cast, for example from an aluminum alloy, the piston 
sand mould is broken away or the die plug removed and 
the soluble core 1 is dissolved from the cavity formed 
in the piston by means of warm or hot water. As shown 
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in FIGURE 2 the piston 6 thus formed is provided with 
an annular cooling passage 7 behind the ring belt through 
which a coolant liquid or gas may be passed via the inlet 
7a formed by the support limbs. The reinforcing wires 
4 provided in the soluble core may easily be withdrawn 
from the cavity formed in the piston, since their ends 4a 
project from the ducts 7 which are formed by the limbs 3. 
FIGURE 3 is a cross-section of an embodiment of 

piston 8 which instead of being formed with an annular 
cooling passage as in the embodiment of FIGURE 2, is 
formed with a cavity 9 in its crown, this cavity serving as 
a combustion chamber to assist in the combustion of 
fuel. The cavity 9 which, as can be seen, as an undercut 
form may readily be fashioned by employing a soluble 
core of suitable con?guration, which is dissolved way 
after the piston has been cast. 

Whilst particular embodiments have been described it 
will be understood that various modi?cations may be 
made without departing from the scope of this invention. 
Thus the soluble cores can be shaped so as to provide 
cooling passages of other than plain annular form. For 
example the passages may include a plurality of radial 
portions. 

It will also be appreciated that other cavities of com 
plex form which it would be di?icult or expensive to 
machine may be formed in a piston my means of the 
method according to the present invention, besides the 
cooling passages and combustion chambers speci?cally 
described. 

I claim: 
1. A method of casting a metal piston having at least 

one cavity therein, which includes the steps of ?rstly 
casting a core from a molten water soluble salt to the 
shape or con?guration of at least one cavity to be formed 
in the piston, whereby the salt core is free from water 
of crystallization, casting the piston around this core and 
then dissolving the soluble core. 

2. A method of casting a metal piston having at least 
one cavity therein, which includes the steps of ?rstly 
forming at least one core by casting a molten water solu 
ble salt to the shape or con?guration of the cavity or 
cavities to be formed in the piston, whereby the salt core 
is free from water of crystallisation, supporting said at 
least one core in the piston mould, casting the piston 
around said at least one core in the mould, removing 
the piston from the mould and then dissolving the at 
least one soluble core by means of water. 

3. The method as claimed in claim 2, wherein at least 
one cavity is in the form of a cooling passage. 

4. The method as claimed in claim 2, wherein at least 
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one cavity is in the form of a combustion chamber in the 
crown of the piston. 

5. The method as claimed in claim 2, in which the 
soluble core is made from a sulphate based salt. 

6. The method as claimed in claim 5, in which the 
soluble core comprises sodium sulphate with an additive 
constituted by a member selected from the group consist 
ingof up to 20% M potassium sulphate, 15% M sodium 
chloride, 10% M lithium sulphate, 5% M barium sul 
phate, 10% M aluminum oxide, 10% M calcium sul 
phate, and 0 to 5% M barium sulphate with 2 to 10% 
M lithium sulphate. 

7. The method as claimed in claim 2, in which the 
soluble core is made from a carbonate based salt. 

8. The method as claimed in claim 7, in which the 
soluble core comprises sodium carbonate with an addi 
tive constituted by a member selected from the group 
consisting of up to 10% M potassium carbonate and 10% 
M barium carbonate. 

References Cited 

UNITED STATES PATENTS 

3,311,956 4/1967 Townsend et al. ____ __ 249—61 
3,372,829 3/1968 Townsend et a1. ____ __ 249—61 
3,356,129 12/1967 Anderko et al. ____ __ 164-138 
3,149,383 9/1964 Seytfer et al. ____ __ 249—61 X 
3,138,856 6/1964 Kuchek ________ __ 164-110 X 

392,573 11/1888 Thompson ______ __ 164-79 X 
1,769,455 7/1930 Pickering ________ __ 164-369 

2,076,971 4/1937 Soulis et al. ______ __ 164—369 
2,420,851 5/1947 Zahn et al. 
2,474,186 6/ 1949 Marks. , 
2,688,781 9/1954 Fahlberg et al. ____ 164-411 X 
2,752,653 7/1956 Emblem et al. 
3,126,595 3/1964 Dewey et al. 

FOREIGN PATENTS 
632,972 12/1949 Great Britain. 
872,642 7/1961 Great Britain. 
872,641 7/1961 Great Britain. 

OTHER REFERENCES 

“Soluble Cores,” by W. A. .Dubovick, pp. 38-40, Pre 
cision Metal Molding, vol. 14, No. 7. 

J. SPENCER OVERHOLSER, Primary Examiner 
V. RISING, Assistant Examiner 

U.S. Cl. X.R. 

164—-132, 246, 369; 249-61 


