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This invention relates to a method of facilitat 
ing the casting in permanent molds of metals of 
high casting shrinkage and especially of alumi 
num, and alloys thereof, and more particularly 
where these articles are to be of thick and thin 
Section. 
The casting of aluminum and alloys thereof in 

permanent molds (usually iron) involves, many 
problems due to the high crystallization shrink 
age of the casting metal in the permanent mold. 
The difficulties are intensified when the casting 
to be formed has portions of relatively thin Sec 
tion and other portions of relatively heavy Sec 
tion, and particularly when the changes in 
section are relatively abrupt, due to the difficulty 
of “feeding' the heavy Section during Solidifi 
cation thereof, and the tendency for the forma 
tion of cracks and shrinks at the portions of the 
casting adjacent the junctions of the heavy and 

Such “feeding' has ordinarily 
been accomplished by locating SprUeS Conven 
iently adjacent to the heavy section. Whereby 
molten metal readily may be transmitted from 
the sprue cavity to said heavy Section during 
the solidification of the metal therein. In cer 
tain cases, however, it has been difficult or im 
possible, due to the shape of the casting, to part 
the mold and hence to locate SprueS adjacent 
said heavy sections, wherefore it has not been 
feasible or possible to produce Such castings in 
permanent molds. 
An object of my invention is to provide a new 

and novel composite cast article whereby alumi 
num castings of hitherto difficultly cast shapes 
readily may be formed. 
Another object is to provide an aluminum of 

alloy casting having heavy and thin sections, and 
having a homogeneous exterior of uniform fine 
grain structure. 
A further object is to provide an aluminum or 

alloy casting having abrupt changes from light 

45 

to heavy section and having improved structural 
characteristics. - 

Another object of my invention is to provide 
an advantageous method of forming from alumi 
num and alloys thereof castings having relatively 

50 

55 

abrupt changes from thin to heavy. Section. 
Another object of my invention is to control 

the chilling of a thick portion of a casting hav 
ing a generally thin Section, whereby such por 
tion will have a structure substantially similar 
to that of the rest of the casting. 
Another object is to provide a method of 

forming in permanent molds, without the aid 
of feeding Sprues, aluminum or aluminum alloy 

1931, Serial No. 568,295 
(CI. 22-203) 

castings of Widely variant Section and With a 
Surface of solid nonporous fine-grained metal. 
Other objects of the invention will be appar 

ent to those skilled in the art from the dis 
closures berein made. 
My invention contemplates the formation from 

au minum or. alloys thereof... of composite cast 
ingS wherein a metal insert defines the interior 
of an enlarged or heavy Section of the casting, 
and Wherein the exterior to the cast article is 
unitary and substantially encloses the insert. 
ihe casting is formed by Suitably supporting the 
insert in the casting cavity of a permanent mold, 
and by pouring the casting metal which is to 
define the exterior of the casting around said 
insert to enclose the same and embody said in 
Sert within the casting. The insert may be of 
any suitable metallic composition and may be 
solid, laminated, or hollow, depending upon the 
circumstances of the individual case. For ex 
ample, when employing a hollow insert, the 
thickness thereof may be regulated to give any 
predetermined desired chilling effect. The insert 
may be of any Suitables ferrous or non-ferrous 
material, and may be made in any convenient 
manner, as by casting, rolling, forging, etc. 
The insert is preferably of such dimensions 

that the thickness of the casting metal enclos 
ing the insert and the thickness of the casting 
metal forming the remainder of the cast article, 
will be of substantially the same order of mag 
nitude. Thus, the netal to be cast in the final 
casting operation Will be of relatively uniform 
Section, and the finished article, although of 
non-uniform section and having abrupt changes 
of Section, Will be actually formed by an ex 
terior casting of substantially uniform, Section, . 
with the resulting advantage of uniform fine 
grain structure and correspondingly improved 
mechanical and physical properties. 
The metal insert furthermore constitutes also 

a chill to assist in cooling unifornly the metal 
cast around the insert, Whereby the metal form 
ing the exterior casting may be relatively uni 
formly chilled throughout its extent. The in 
sert and the metal cast therearound thus con 
stitute together for all practical purposes a uni 
tary cast construction. 

In the drawing, Figure 1 is a top plan view 
of a casting formed in accordance with this 
invention: 

Fig. 2 is an elevation partly in section, of the 
Casting ShoWn in Fig. 1; 

Fig. 3 is an elevation partly in section, illus 
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1,962,491 
the feeding sprues to compensate for the heavy 
shrinkage involved in...the casting of heavy cast 
ing Sections adjacent to thin casting sections. 

it will further be seen that I have provided by 
imy invention a composite cast aluminum alloy 
casting of unitary exterior and possessing the 
advantages of Solidity and homogeneity. 

It will further be noted that by my invention 
aluminum castings of irregular and unusual 
shape readily may be made to form cast articles 
having a uniform exterior free from cracks, 
Shrinks and other imperfections frequently ac 
companying the casting of articles of irregular 
Section. 

It will further be noted that I have provided 
an advantageous method of Solving the difficult 
problem of casting articles having Sudden 
changes from thick to thin Sections by forming 
a composite casting of an entirely unitary ex 
terior. 

Furthern Ore, it is to be understood that the 
particular forms of apparatus shown and de 
scribed, and the particular procedure set forth, 
are presented for purposes of explanation and 
illustration and that various modifications of 
said apparatus and procedure can be made 
Without departing from my invention as defined 
in the appended claims. 
What I claim is: 

... As a new article of manufacture, an alumi 
nuin or aluminum alloy permanent-nold cast 
ing of generally thin Section having a heavy 
Section projecting therefrom, said article having 
a unitary homogeneous exterior of Substantially 
uniform thickness and uniform fine grain struc 
ture, and a metal insert embedded in the pro 
jection, said insert being Substantially complete 
ly surrounded by the exterior unitary cast 
inetal. 

2. As a new article of manufacture, an alumi 
num, or aluminum alloy permanent-mold cast 
iing having a heavy section, said article having 
a unitary homogeneous exterior of Substantially 
uniform thickness and uniform fine grain struc 
ture and a hollow metal insert embedded in the 
casting at the thick Section thereof and Substan 
tially completely surrounded by the exterior 
cast metal, the thickness of Said metal insert 
being such as to provide a predetermined chilling 
effect upon said exterior cast metal during the 
casting operation. 

3. As a new article of manufacture, a com 
posite permanent-mold cast article comprising 
a metal insert and an exterior aluminum or 
aluminum alloy portion cast around Said insert 
to provide a thickened section having uniform 
fine grainstructure, and extending beyond said 
insert to provide a thinner Section, the thickness 
of the metal about said insert being of the same 
order as the thickness of the metal extending 
beyond the insert whereby to provide a cast ar 
ticle of substantially uniform exterior thickness 
having improved physical and mechanical prop 
erties. 

4. As a new article of manufacture, a com 
posite permanent-mold cast article of aluminum 
or alloy thereof, said article changing relatively 
abruptly from a thin to a relatively heavy. Sec 
tion, said article comprising a cast exterior of 
uniform fine grain Structure and of approxi 
mately uniform thickness, the interior of said 
thick section comprising a metal insert closely 
surrounded and rigidly engaged by the outer cast 
portion to form a rigid homogeneous cast ar 

3 
ticle having an exterior of superior surface 
characteristics and metallurgical structure. 

5. As a new article of manufacture, an alumi 
num alloy permanent-mold casting of generally, 
thin Section having a heavy section, said article 
having a unitary exterior of substantially uni 
form thickness and a metal insert formed of a 
plurality of laminations, said insert being placed 
Within the thick section of said casting, the 
metal of the casting substantially surrounding 
said insert being of similar metallurgical chair 
acteristics to that of the thin section, particu 
larly as to grain size. 

6. The method of casting articles having rela 
tively thin and thick sections from metals having 
comparatively high shrinkage characteristics, 
which comprises providing a permanent mold 
having a thin casting cavity of substantially 
uniform CrOSS Section and a recess communi 
cating thereWith, Supporting an insert entirely 
within said recess so as to provide a cavity 
Substantially Surrounding Said insert and cast 
ing the metal having a comparatively high 
Shrinkage characteristic in the said cavities to 
form an article having a relatively thin section 
and a relatively thick section. - 

7. The method of casting articles having rela 
tively thin and thick sections from metals hav 
ing comparatively high shrinkage character 
istics, which comprises providing a permanent 
mold having a thin casting cavity of Substan 
tially uniform CrOSS Section and a recess com 
municating thereWith, Supporting an insert of 
hollow cross section in said recess so as to pro 
vide a cavity Surrounding said insert and cast 
ing metal in Said cavities to form an article 
having a relatively thin section and a relatively 
thick Section. 

8. The method of casting articles having rela 
tively thin and thick sections from metals hav 
ing comparatively high shrinkage character 
istics, which comprises providing a permanent 
mold having a thin casting cavity of substan 
tially uniform Cross Section and a recess com 
municating thereWith, Supporting a laminated 
insert in Said recess So as to provide a cavity 
Surrounding Said insert and casting metal in 
Said cavities to form an article having a rela 
tively thin Section and a relatively thick section. 

9. The method of casting articles having rela 
tively thin and thick sections from aluminum 
or aluminum alloys, which comprises providing 
a permanent mold having a thin casting cavity 
of Substantially uniform cross section and a 
receSS communicating therewith, supporting an 
insert in Said recess so that the casting cavity 
Surrounding said insert will have substantially 
the Same Cross Section as the thin casting cavi 
ty, and casting metal in Said mold to form an 
article having a relatively thin section and a 
relatively thick Section. 

10. The method of casting articles having rela 
tively thin Sections from aluminum or aluminum 
alloys, which comprises providing a permanent 
mold having a thin casting cavity of substan 
tially uniform cross section and a recess com 
municating thereWith, Supporting an insert in 
Said receSS in Such a manner that the combined 
chilling effect of the insert and the walls sur 
rounding said insert Will be substantially the . 
same as the chilling effect of the mold Sections 
surrounding the thin casting cavity and cast 
ing metal in Said mold to form an article having 
a relatively thin section and a relatively thick 
section. 
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4. 1,962,491. 
11. The method of casting articles having rela 

tively thin and thick sections from metals hav 
ing comparatively high shrinkage characteris 
tics, which comprises providing a permanent 

5 mold having a thin casting cavity of Substanti 
ally unifoln cross Section and a receSS communi 
cating therewith, supporting an insert entirely 
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within said recess by means of supporting struc 
tures having substantially the same composition 
as the metal to be cast to form a cavity Sub 
stantially surrounding said insert and casting 
metal in Said cavities to form an article having 
relatively thick and thin Sections. 

EVERETT G. FAHLMAN. 
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