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1 Claim. (CI.22-216) 

This invention relates to a permanent mold and a 
method for making cast link chain of aluminum or bronze. 
This application is a continuation-in-part of my prior 
application Serial No. 366,446 filed July 7, 1953 and now 
U. S. Patent No. 2764,790. 

Herefofore it has been customary to form the links for 
a chain from lengths of bar stock each of which is bent 
into a ring and then welding the opposing ends of the 
ring together. The use of Such a method to form alu 
minum chain is not commercially feasible because of the 
dificulty and prohibitive cost of Welding aluminum. 

It is also known to cast links which are used in chains 
but this is usually done by forming the molds of Sand 
which of course are destroyed in order to free the molded 
link. Such a method is also economically unfeasible and 
too slow for mass production. 
While prior attempts have been made to employ per 

manent molds for casting chain links, these attempts have 
been singularly unsuccessful from a commercial Stand 
point so that cast aluminum or bronze chain is unavail 
able on the market today and unheard of although there 
is a great need therefor. 
Aluminum or bronze chain is desirable for use where 

the conventional iron or steel chain rapidly corrodes and 
requires frequent maintenance. Further because of its 
lighter weight aluminum or bronze chain is highly suited 
for ornamental purposes where the heavier iron chain is 
now being used. Also, by using the proper aluminum or 
bronze alloyS link chain having the desired Strength prop 
erties can be produced. 

It is therefore the principal object of the present in 
vention to provide a permanent mold for making a cast 
aluminum or bronze chainlink interconnected with pre 
viously cast linkS. 

Another object is to provide such a mold which can be 
used to produce commercial quantities of aluminum or 
bronze chain in a practical and economically feasible 
mamme', * * 

Another object is to provide a multiple part mold which 
can be both rapidly assembled preparatory to the casting 
operation and also quickly disassembled to free the link 
after it has been cast, the whole procedure taking only a 
matter of Seconds. * : - 
Another-object is to provide such a mold which forms 

a chain link which requires little dressing up after being 
cast to make it commercially acceptable, , - 

Still another object of the invention is to provide an 
improved method of making chains using permanent 
molds as aforementioned. 

Other objects and advantages will be apparent from the 
following description and accompanying drawings in 
which: 

Figure 1 is an exploded view in perspective illustrating 
a permanent mold for casting link type chain links, the 
Complementary mold halves being shown in open po 
sition; * 

Figure 2 illustrates in side elevation a closed mod, 
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Such as shown in Figure 1, which is preheated prior to the 
pOuring thereinto of motten metal; 

Figure 3 is a view in elevation and illustrating the an 
gular position of the mold of Figure 2 during pouring of 
the motten metal into the mold, and illustrating diagram 
matically a mold hammer for hammering the mold during . 
filling Of the same with metal, the pouring ladle for de 
livery of motten metal being shown partly broken away; 

Figure 4 is an exploded view in side elevation illustrata 
ing the Opening of the mold and removal of the cast chain 
link, the mold halves being shown in the position after 
being moved rectilinearly from each other and the cas 
link removed from the mold cavity; and I 

Figure 5 illustrates by a flow sheet the essential steps 
Of casting chain links utilizing a permanent mold in ac 

1. Cordance with this invention. 
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An important feature of the invention is the means 
which I provide for venting the mold cavity when the 
motten metal is poured into the cavity. Heretofore it has 
been general practice to provide circular vent holes but 
to provide adequate CrOSS sectional area for the passage 
of air being displaced, in Order to prevent defective cast 
ings, the circular Vent holes were so large that metal 
Would flow into them leaving risers or projections on the 
Cast article which Sometimes rendered it difficult to open 
the mold and always required additional time for remov 
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ing the risers or projections. I have avoided all these 
dificulties by providing very shallow but broad vents. 

in Figures 1 through 4, I illustrate diagrammatically 
how the Casting of chain links is carried out using a per. 
manent mold and Such as utilized for making chain links, 
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A permanent mold, as employed for casting links as 
Shown, is more particularly described in my copending 
application Ser. No. 366,446 filed July 7, 1953, now U. S. 
Patent No. 2,786,248. + '+ * 

The essential Steps of my process is further illustrated 
by the flow sheet in Figure 5, and comprises 

(1) Establishing a source of motten metal from which 
the chain link castings are to be made; + 

(2) Providing a permanent mold having complemen 
tary mold cavities for forming the cast chain links, and 
which mold can be quickly opened for removal of the 
Casting; + . { : - 

(3) The permanent mold is arranged with its pouring 
gate upward and the mold tilted at an angle of approxi 
mately 45° to the vertical, and preheated to a tempera. 
ture of about % that of the temperature of the motten 
metal to be poured thereinto; 

(4) Molten metal is then poured into the mold while 
thuS tilted to avoid turbulence, and the bottom of the 
mOld is hammered to assist in removal of occluded air 
and gases from the mold cavities and cause discharge of 
Same through the mold cavity vents: 

(5) Immediately thereafter and within 3 to 5 seconds 
after pOuring of the-metal into the mold, the mod is 
Opened and the cast chain link removed to prevent warp. 
ing and Sticking of the casting in the mold. * . 

In Casting chain links using permanent molds in ac. 
COrdance with this invention, it is important to carry out 
the pOuring, Solidifying and removal of the casting in 
the Shortest time possible to produce sound castings and 
permit the continued use of the mold. If the castings 
are made in a mold which cannot be quickly opened with 
in a few Seconds after pOuring and hammering of the 
mold, it has been found that the casting tends to stick 
and the mold cannot be opened without causing damage 
to the same. 
In the Casting of chain links as shown in Figures 1 

through 4, the complementary mold 70, as illustrated in 
Figure 1, comprises the complementary mold halves 71 
and 72 Which define a link chain mold cavity 73. A 
pOuring gate 74 is provided for communicating with the 
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chain link cavity as shown in Figure 1. Multiple vents 
75, are provided around the mold cavity on the mold 
part 71 to provide for effective venting of air and oc 
cluded gases during casting, .This use of multiple vents 
is very essential in order to produce sound chain. link 
castings. Mold parts 71; and 72 are also provided with 
Complementary mold inserts.76 and; 77 and can be closed 
and Opened by movement of the mold parts 74 and 72 
apart rectilinearly, the respective mold parts being accu 
rately positioned together by the dowel pins 78. 

After closing of the mold preparatory to making the 
casting, the mold is heated as indicated, by the resist 
ance heater 80, and the heated mold then tilted to an 
angle of 45° to the vertical as illustrated in Figure 3. 
Moften metal. 82 is then introduced into the gate 74 

from a ladle 84 while simultaneously with the pouting 
the bottom of the mold is subjected to hammer blows 
to assist in the removal of all gases and thoroughly vent 
the Same from all the mold cavities. This hammering 
of the mold may be provided for by conventional means 
Such as an air hammer 86, as shown in Figure 3. 
Within a few seconds after pouring of the metal in 

the mold and its solidification, the mold is opened as 
by holding mold part 71 stationary or fixed and drawing 
away mold part 72 in a straight line path as indicated 

10 

15 

20 

25 
by the arrow in Figure 4. The cast link 88 is then ejected 
from the mold cavity and the sprue portion removed to 
provide afinished chainlink. + 
An important criterion of the method of casting chain 

linkS COnsists in carrying out the pouring and solidifica 
tion of the Casting in a very short period of time. This 
time. interval, as illustrated in Figure. 5, takes approxi 

Where the time is mately 5-10 seconds to complete, 
Substantially increased, there is dificulty in removing the 
Casting from the mold and the production of a sound 
Casting, * 

| Hammering of the mold while it is tilted and receives 
the motten metal is important to carry out simultaneously 
as the motten metal is poured into the mold. Other 
wise, there may be gaSecus occlusions in the casting 
which would produce an unsatisfactory cast chain link. 
Further, it is necessary to preheat the mold to approxi 
mately % of the temperature of the molten metal to be 
received in order to lengthen the life of the permanent 
mold and prevent it from warping or distorting during 
Successive Casting operations. 

In the Casting of stud chain links using permanent 
molds in accordance with my invention, tilting of the 
mold may be dispensed with inaSmuch as, due to the 
divided mold cavity construction, spattering and turbu 
lence of the molten metal during filling of the mold is 
generally not encountered. It is, however, preferred to 
tilt the mold along the longitudinal axis of the chain link 
mold cavity in order to allow the molten metal to 'rol' 
into the mold from the ladle or pOuring spout and thus 
avoid Spattering and the setting up of a turbulent flow 
of molten metal which tends to entrap and hold gases, 
Furthermore, by pounding or striking the bottom of the 
mold during the pOuring of the metal into the mold, 
air or other gases in the mold cavity which may tend 
to be trapped and held by the molten metal is caused 
to be discharged through the mold vents upon entry of 
the metal. - * ^ * 

In casting the chain links the same may be made of 
Various metals and particularly of the light metals such 
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as aluminum, magnesium and aloys thereof. Such aloy 
aluminum-bronzes may contain from 10-15% aluminum. 
and the remainder of copper. Other metals may COn 
sist of substantially all aluminum or magnesium with 
added alloy elements such as nickel, copper, beryllium 
and the like, the latter alloying elements may be present 
in about 5-10% and the remainder aluminum Or mag 
nesium. Also chain links made of lead may be cast. 
Also babbit type castings may be made using alloys of 
copper and tim. 

}n accordance with this invention, Castings may be made 
of alluminum or bronze or other metals in the produc 
tion of chains and wherein permanent molds are used 
throughout the procedure. The casting of Such chain 
links in permanent molds, and particularly where the Cast 
ing is made in a very short time and wherein the perma 
nent mold can be opened quickly following the reception 
of metal, provides an improved process of casting Such 
productS. + * ' * • 

in this manner cast metal chain linkS can be produced 
ia relatively large quantities and with Suficient Speed 
and facility. So that the manufacture of such chains com 
mercially is now made practical. While the prior art 
indicates that castings can be made of chains it has not 
?en possible heretofore to cast chain links in perma 
nent molds and wherein. the same is carried out eficiently 
and rapidly to produce castings which are Sound and re 
quire substantially, little machining to produce a finished 
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chain. 
What is claimed is: W 
A method of making cast link chains of aluminum. 

metal which comprises the steps of providing a permanent 
moid having complementary mold parts forming a chain 
link mold cavity having a plurality of Spaced vents com 
municating with said mold cavity, and pOuting gate for 
introducing molten metal thereinto, establishing a Source 
of molten aluminum metal from which the chain link 
castings are to be made, positioning Said moid to re 
ceive motten metal, preheating the mold, titing the mold 
to an angle to the vertical and along the longitudinal axis 
of Said chain link mold cavity, pouting molten aluminum 
metal into the mold in a quiet undisturbed Stream while 
simultaneously vibrating the mold to assist the mcite 
metal to enter the cavities of the mold and displace oc 
cluded gases, thereafter cooling the mold and immediately 
after Solidification of the molten metal opening the mold 
and removing the Casting, 
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