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This invention relates generally to an improved 
nethod and apparatus for casting composite 
metal articles and refers more particularly to 
casting linings in bearings or like members. 

It is one of the principal objects of this in 
vention to provide a method and apparatus of the 
type set forth capable of securing a more uniform 
product by eliminating, to a large extent, manual 
control of casting conditions. 
Another advantageous feature of the present 

invention consists in the provision of a method 
and apparatus for casting linings in articles 

- wherein the steps of melting the metal, heating 
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the articles, casting the lining, and initially cool 
ing the resulting casting, are all carried out under 
Such closely controlled atmospheric conditions as 
to prevent oxidation of the metal, from the time 
it is converted to its molten state to the time it 
is initially cooled in the mold. 
Another object of this invention is to preheat 

the article or mold to the casting temperature in 
a chamber having an atmosphere free from air or 
Oxygen so that there is no danger of the surfaces 
of the article, or mold, from becoming oxidized 
and, in turn, effect oxidation of the molten metal 
Subsequently poured into the mold. 

Still another object of this invention consists 
in converting the metal to its molten state in a 
crucible containing an atmosphere which is also 
free from air or oxygen so that the oxidation of 
the metal will not take place during the melting 
Operation. y 

In addition to the foregoing, the present inven 
tion contemplates pouring the molten metal into 
the mold cavity in an atmosphere which is also 
characterized in that it will not oxidize the metal 
during the time it is poured into the cavity. 
The foregoing, as Well as other objects, will be 

made more apparent as this description proceeds, 
especially when considered in connection with the 
accompanying drawings, wherein:- 

Figure i is a perspective view of apparatus con 
structed in accordance with this invention; 

Figure 2 is a plan view of the apparatus shown 
in Figure ; 

Figure 3 is a sectional view taken substantially 
on the plane indicated by the line 3-3 of Fig 
ure 2; - 

Figure 4 is a cross Sectional view taken substan 
tially on the plane indicated by the line 4-4 of 
Figure 3; and 
Figure 5 is a sectional view illustrating a slight 

ly modified form of construction. 
In general, a mold containing a bearing shell 
and a core cooperating with the inner Sir 

face of the shell to form a cavity are supported 
On a platform within a heating chamber 2 
and molten metal is permitted to flow by gravity 
into the cavity from a crucible 3 supported above 
the heating chamber 2. The heating chamber 
12 is sealed and the atmosphere in this chamber, 
as well as the atmosphere in the crucible 3, is 
effectively controlled so as to be free from air or 
Oxygen. This is accomplished, in the present 
instance, by replacing the atmosphere in both the 
crucible and heating chamber with a gas which 
will not oxidize the metal at the temperatures 
used in the pouring operation. As a result of 
the above, no air or oxygen is permitted to contact 
with the metal from the time it is converted to its 
molten state to the time it is poured into the 
bearing shell and, as a consequence, the metal 
forming the lining of the shell will afford a highly 
Satisfactory bearing surface. 

After the proper amount of molten metal has 
been poured into the shell (), the discharge open 
ing in the bottom of the crucible is closed by a 
valve 3 and the platform is lowered to locate 
the bearing shell in a position below the heating 
chamber 2 where it may be conveniently re 
moved from the platform and subjected to a cools 
ing operation (not shown herein). The core 5 
is then rena oved from the bearing and the latter 
is machined to the proper size. 

Referring now more in detail to the apparatus 
Selected herein for the purpose of illustrating the 
present invention, it will be noted that the same 
comprises a vertical furnace 6 Supported by a 
plurality of legs and having a, botton wall i8 
centrally apertured to provide for extending the 
platform upwardly therethrough. Supported 
upon the plate 8 by means of the ring 9 is an 
element 20 formed of refractory material and 
having an opening 2 therethrough in registra 
tion with the opening through the bottom plate 
8 of the furnace. The element 2 forms the 

bottom wall of the pouring chamber 2 and sup 
ports the drun-shaped element 22 which is also 
composed of refractory material, and forms the 
vertical side wall of the pouring chamber 2. It 
will be observed from Figure 3 that the outer Sur 
face of the element 22 is spaced in Wardly from the 
annular side wall 23 of the furnace and this space 
is filled with a suitable insulating material 24. 
The inner annular Surface of the element 22 is 
lined with a shell 25 having an electrical heating 
element 26 associated therewith and designed to 
maintain the temperature in the chamber 2 
sufficiently high to prevent solidification of the 
metal during the pouring Operation and to heat 
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the steel bearing shell to the bonding tempera 
ture. 
The platform a comprises an inverted cup 

shaped section 27 extending through the open 
ing in the bottom wall 8 into the opening 2 in 
the element 20 and having the lower edge por 
tion flared outwardly and adapted to engage the 
correspondingly tapered wall of the central open 
ing through the bottom wall 8 to provide a seal 
which prevents the passage of air into the cham 
ber 2 when the platform is in its uppermost po 
sition, shown by the full lines in Figure 3. Sup 
ported upon the upper end of the section 27 is a 
top section 28 recessed, as at 29, to receive a re 
fractory material 30 and adapted to support a 

... table 3 which, in turn, forms a support for the 
bearing shell (b. 
The platform is movable between the two 

positions shown in Figure 3 by means of a 
fiuid pressure actuated device 32 comprising a 
vertical cylinder 33 and a piston 36 reciprocably 
mounted in the cylinder. A rod 35 operatively 
connects the piston 38 in the cylinder 33 to a 
central hub 86 formed integral with the cup 
shaped section. 2 of the platform . In ac 
cordance with conventional practice, fluid pres 
sure is alternately admitted to the cylinder 33 
on opposite sides of the piston 34 in a mannel 
(not shown herein) for effecting reciprocation of 
the piston. 

, The top end of the annular pouring chamber 
2 is closed by means of a plate 66 of refractory 
material having a central opening 4 there 
through and having the outer edge portion rest 
ing upon a ring 62 which, in turn, is secured to 
the side wall of the furnace. A sleeve 43 of heat 
resisting material is sleeved in the opening 68 
and is provided with an enlargement above the 
plate 40 for supporting the crucible 3. As 
shown in Figure 3, the enlargement is recessed, 
as at 44, to receive the lower end of the crucible 
3 and for holding the latter in an upright 

position in the furnace. Seated upon the plate 
40 is a ring 45 of refractory material having the 
inner annular wall 46 surrounding the lower end 
portion of the crucible and cooperating with a 
top plate é of refractory material to form a 
burner chamber 48. The plate 4 is Supported 
upon the top surface of the ring 45 and is formed 
with an enlarged opening 49 through the center 
thereof to provide for receiving the crucible 3. 
A cover 50 of refractory material is seated upon 
the plate é and cooperates with the upper por 

55 
tion of the crucible 3 to close the heating 
chamber 48. 
Upon reference to Figure 4, it will be noted 

that heat is generated in the chamber 48 by 
means of two burners 5 and 52. The two burn 
ers are predeterminedly arranged with respect to 
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the annular chamber 48 to cause the products of 
combustion to travel circumferentially of this 
chamber around the crucible 3. In detail, it 
will be noted from Figure 2 that the two burners 
are arranged in opposed relationship at opposite 
sides of the furnace and extend substantially 
tangentially to the annular chamber 68. The 
products of combustion discharged from the 
burner 5 escape from the heating chamber 
through a discharge opening 53 located adjacent 
the burner 52 and the products of combustion 
of the latter burner are permitted to escape from 
the furnace through a discharge opening 54 lo 
cated adjacent the burner 5. 
The crucible 3 is formed of a heat resisting 

material and has a threaded Opening through the 

2,156,998 
center of the bottom wall 55 thereof for detach 
ably receiving a valve or cap member 56. The 
member 56 is formed with a restricted discharge 
opening 5 therethrough having an outwardly 
flared portion at the upper end thereof forming 5 
a tapered valve seat 58 for engagement with the 
correspondingly tapered lower end of the valve 
plunger 4. The valve plunger 4 extends up 

. . wardly through the cover 59 for the crucible and 
is slidably mounted in a bushing 68 rotatably 
supported in a hub 6 on the cover 59. The up 
per end of the valve plunger is operatively con 
nected to a cable 62 which extends over a suit 
able pulley 63 and terminates in a position where 
it may be conveniently manipulated by the oper 
ator. It will, of course, be understood from the 
above that the valve plunger is operated by the 
action of gravity to close the discharge port 5 
in the bottom of the crucible and is manually 
lifted to open this port by the cable 62. 

In Figure 3 of the drawings, the lower end of 
the bushing 60 is shown as extending into the 
crucible and as having an eccentric portion 65 
into which a stirring bar 66 is secured. The stir 
ring bar is formed of a heat resisting material 
and extends to a position adjacent the bottom of 
the crucible. The bar is oscillated to agitate the 
molten metal in the crucible by means of a spider 
67 having a hub 68 secured to the upper end of 
the bushing 60. 

It has previously been stated that the atmos 
phere in the crucible is controlled to such an 
extent that the latter is free from air or oxygen 
and this is accomplished herein by replacing the 
atmosphere in the crucible with a gas of the type 
which will not oxidize the metal at the tempera 
tures employed. In the present instance, the 
gas is admitted through a fitting S9 in the cover 
59 of the crucible and is conducted to a point im 
mediately adjacent the bottom of the crucible 
through a tube 9 of a heat resisting material, 
such as graphite. It may be pointed out at this 
time that in cases where the tube assumes a po 
sition in the path of travel of the stirring bar 66, 
a suitable stop 7 is formed on the inner surface 
of the cover 59 adjacent the tube for engaging 
the eccentric 65 to prevent either the latter or 
stirring bar from contacting with the tube . . 
The provision of the stop is of particular in 
portance in cases where the tube 70 is formed 
of graphite, or some other fragile material, since 
it prevents breakage of the tube by the stirring 
bar. 
The bearing shell 0 is supported on the plat 

form and is positioned by a core 75 so that the 
shell is located directly below the discharge pas 
sage 57 through the bottom wall of the crucible. 
One type of core that may be used is shown in 
Figure 3 as having a base 76 recessed, as at , 
to receive the lower end of the bearing shell and 
having a vertical portion 78 extending axially 
through the bearing shell 0. The diameter of 
the vertical portion 78 is such as to provide an 
annular space 9 at the inner side of the bearing 
shell slightly greater than the thickness of the 
lining desired, and it is within this space that 
the molten metal from the crucible is discharged. 
The upper end of the bearing shell is protected 
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by a cap 89 preferably of the same material as 
the core, and the latter is formed with an open 
ing 8 therethrough communicating with the 
annular space 79 to permit the molten metal to 
flow by gravity from the discharge port 5 into 
the space 79. 

70 

In order to form a highly satisfactory bearing 75 
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a cooling operation (not shown herein). 
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surface, it is important to guard against oxida 
tion of the metal as it flows from the valve port 
5 into the space 79, and this is accomplished in 
the present instance by replacing the atmosphere 
in the chamber 2 with a gas characterized in 
that it will not oxidize the metal at the prevail 
ing temperatures. This gas is introduced into the 
chamber 2 through the medium of a conduit 83 
extending through the side wall of the chamber 
2. As a matter of fact, with the present inven 

tion, the lining cast on the inner surface of the 
bearing shell is not submitted to the air until the 
platform is lowered to the dotted line posi 
tion shown in Figure 3 and, at this time, the metal 
is sufficiently set that exposing the same to the 
air does not affect the quality of the casting. 

Operation 
Assuming that the parts are in the position 

thereof shown in Figure 3, a metal of the type 
required to form the desired lining in the bearing 
shelli is placed in the crucible 3. The atmos 
phere or air within the crucible is replaced by a 
gas which is introduced into the crucible through 
the tube G and which will not oxidize the metai 
at the prevailing melting temperatures. At the 
same time, this gas is introduced into the pouring 
chamber 2 and replaces the atmosphere in this 
chamber so that there Will be no danger of oxidiz 
ing the metal during its passage from the crucible 
to the space 9 in the bearing shell . ), nor of 
oxidizing the steel shell during heating to the 
casting temperature. After the Ynetal in the 
crucible has been converted to its molten state 
by the heat generated in the chamber 3, the 
valve rod 4 is lifted by the operator and sufficient 
molten metal is permitted to flow by gravity 
through the port 5 into the space 8 to fill the 
latter. A suitable glass covered sight opening is 
provided in the side of the pouring chamber 2 
so that the operator may determine when sufia 
cient metal has been poured to completely fill 
the bearing shell and to take care of the shrink 
age that exists when the metal solidifles. Wheth 
the required amount of metal has been poured, the 
cable 62 is released and the valve plunger returns 
to its closed position under the action of gravity. 
The platform is lowered to the dotted line po 
sition thereof shown in Figure 3 and the bearing 
shell, with its lining and core, is introduced to 

The 
core is then removed from the bearing and the 
lining is machined to the proper dimension. 
In Figure 5, I have shown a slightly modified 

form of core construction. In this figure, a metal 
tube 9 is concentrically located within the bear 
ing shell 0 and is welded to the latter at the 
lower end thereof in the manner designated by the 
reference character 9 . The external diameter of 
the tube 90 is sufficiently less than the internal 
diameter of the bearing shell to provide a space 
92 slightly greater than the thickness of the lin 
ing desired. The top of the shell is closed by 
means of a cover 93 having a centrally arranged 
opening 94 therethrough providing for the pas 
sage of molten metal into the space 92. Also, the 
upper end of the tube 90 is closed by means of 
a disc 95 welded in place. With this construc 
tion, it is necessary to remove the metal tube 9 f 
by a boring operation, but the metal core con 
tributes materially in Securing a highly effective 
lining structure. 
What I claim as my invention is: 
1. In apparatus for casting metals, the com 

bination with a mold having a cavity, of a crucible 

3. 
containing the metal adapted to be poured and 
having a valve controlled discharge port in the 
botton wall thereof, a chamber positioned below 
the crucible and having an opening through the 
top wall closed by the bottom wall of the crucible, 
said chamber also having an opening in the bot 
tom Wall thereof, and a platform for supporting 
the mold movable from a position beneath the 
chamber to a position within said opening. 

2. In apparatus for casting metals, a crucible 
adapted to contain the molten metal and having a 
discharge port in the bottom wall thereof, a re 
movable cover for the upper end of the crucible 
and having a hub portion, a sleeve rotatably 
mounted in the hub portion and having the lower 
end extending into the crucible, a stirring barse 
cured to the lower end of the sleeve at a point off 
set from the axis of rocking movement of the 
sleeve, and a rod slidably mounted in the sleeve 
having a portion at the lower end controlling the 
discharge port in the bottom wall of the crucible. 

3. In apparatus for casting a lining in bearing 
shells or the like, a chamber having openings in 
the top and bottom walls thereof, a platform mov 
able from a position below the chamber into the 
opening of the bottom wall of the chamber to 
close said opening, means for positioning the 
bearing shell on the platform with its axis ex 
tending vertically of the chamber, means closing 
the lower end of the bearing shell and cooperating 
with the inner annular surface of the shell to 
form a Space having a width approximating the 
thickness of the lining desired, means for intro 
ducing a gas into the chamber to provide an at 
mosphere which is substantially free from air, 
and means located above the chamber for melting 
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metal in the presence of an atmosphere similar 
to the one existing in the chamber and for dis 
charging the molten metal through the opening 
in the top wall of the chamber into the annular 
Space in the bearing shell. 

4. In apparatus for casting a lining in a bear 
ing shell or the like, a heating chamber contain 
ing a non-oxidizing gas and having an opening 
through the top wall thereof, means for support 
ing a bearing shell in said chamber with the axis 
of the shell extending vertically and substantially 
in alignment with said opening, means extending 
into said bearing shell and cooperating with the 
inner annular surface of the shell to form a space 
having a width approximating the thickness of the 
lining desired, and a crucible also containing a 
non-oxidizing gas and supported above the cham 
ber with the bottom wall forming a closure for 
the opening in the top wall of the chamber, said 
crucible adapted to contain a molten metal and 
having an opening in the bottom wall in regis 
tration with the opening through the top Wall of 
the chamber whereby the molten metal flows by 
gravity in the presence of a non-oxidizing atmos 
phere to the space within said bearing shell. 

5. In apparatus for casting a lining in a bear 
ing shell or the like, a heating chamber containing 
8 non-oxidizing gas and having an opening 
through the top Wall, means for supporting said 
bearing shell in said chamber with the axis of the 
shell extending vertically and substantially in 
alignment with said opening, means extending 
into said bearing shell and cooperating with the 
inner annular surface of said shell to form a 
space having a width approximating the thick 
ness of the lining desired, a crucible also con 
taining a non-oxidizing gas and supported above 
the chamber with the bottom wall forming a clo 
sure for the opening in the top wall of the cham 
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ber, said crucible adapted to contain molten metal 
and having a valve controlled Opening in the 
bottom wall registering with the opening in the 
top wall of the chamber for discharging molten 
metal into the space in said bearing shell, a heat 
ing chamber surrounding the lower portion of the 

4 2,156,998 
crucible, and a plurality of heating units arranged 
to discharge heating medium into the chamber 
surrounding the crucible substantially tangen 
tially to the inner side Wall of the latter chamber. 
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