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[57] ABSTRACT

Disclosed herein is a continuous casting machine hav-
ing a casting wheel with a groove closed by a band to

- form a casting mold and including a conveying means

for conveying cast metal between the casting mold
and a substantially horizontal path in a manner that
reduces voids in the cast metal, that reduces the con-
centrations of dissolved gases in the cast metal, that
increases the production rate of the casting machine,
and that facilitates the initial removal of the cast metal
from the casting mold while at the same time provid-
ing for corvenient and efficient pouring of molten
metal into the casting mold. Specifically, the convey-
ing means in the casting machine disclosed is a low-
profile conveyor positioned and shaped to place the
cast metal leaving the casting mold in a predetermined
arcuate path which provides for relatively little verti-
cal displacement of the cast metal above the casting
wheel, which extends the length of the portion of the
circumference of the casting wheel which may be used
as the casting mold, which is a path into which cast

" metal leaving the casting mold will initially pass with a

minimum of manual guidance, and which provides for
the passage of the cast metal over pouring apparatus
used for pouring molten metal into the casting mold.
Also disclosed herein are a method of casting molten
metal and a ‘method of manufacturing a casting
machine which embody the same invention as the
casting machine.

6 Cla'ims‘, 3 Drawing Figures
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CASTING MACHINE WITH LOW PROFILE
CONVEYOR

BACKGROUND OF THE INVENTION

L. Field of the Invention

The invention disclosed herein relates to the continu-
ous casting of metal and more particularly, to a contin-
uous ‘casting machine having a rotating casting wheel
with a peripheral groove closed by a band to form a
casting mold and having a conveying means for convey-
ing cast metal along a predetermined arcuate path be-
tween the casting mold and a substantially horizontal
path extending into a rolling mill or the like.

2. Description of the Prior Art

A continuous casting machine having a rotating cast-
ing wheel with a peripheral groove closed by a band to
form a casting mold is well-known in the prior art. With

-such a prior art casting' machine, molten metal is
poured into the entry end of the casting mold, is solidi-
fied -as it moves with the casting mold, and leaves the
casting mold as cast metal at the exit end of the casting
mold. )

It is characteristic of such a prior art casting machine
for the cast metal as it leaves the exit end of the casting
mold to pass along an arcuate path between the casting
mold and a substantially horizontal path which may ex-
tend into a rolling mill or other apparatus for working
or otherwise processing the cast metal. This arcuate
path may be defined by a conveyor for the cast metal
if the cast metal is supported between the casting mold
and the substantially horizontal path or may be defined
by the cast metal itself if the cast metal is not supported
between the casting mold and the substantially horizon-
tal path. However, whether the cast metal is supported
or unsupported in the arcuate path, the arcuate path
provided by such a prior art casting’ machine has
caused many difficulties. C

Some of these difficulties are because the arcuate
path causes a substantial vertical displacement of the
cast metal above the casting wheel and the level of the
molten metal at the entry end of the casting mold.
When there is molten metal in the center of the cast
metal as the cast metal Jeaves the casting mold and
passes:along the arcuate path because .of insufficient
cooling of the cast metal in the casting mold, this sub-
stantial vertical displacement of ‘the cast metal is fre-
quently sufficiently large to provide the molten metal
in the center of the cast metal with a hydrostatic head
which is sufficient for the molten metal in the center of
the cast metal to move downwardly and form a void
within the cast metal. Such a void within the cast metal
usually causes difficulties during the subsequent hot-
forming of the cast metal.

Moreover, when a void is formed and even before the
hydrostatic head is sufficient to cause a void to form
within the cast metal, the pressure within the molten
metal in the center of the cast metal often becomes so
low that dissolved gases in the molten metal tend to
pass out of solution. This results in a concentration of
dissolved gases which also causes difficulties during the
subsequent hot-forming of the cast metal.

These problems related to the hydrostatic head of

molten metal in the center of the cast metal can be par-
tially avoided by sufficient cooling of the molten or cast
metal in the casting mold to prevent a center of molten
metal within the cast metal as the cast metal leaves the
casting mold. However, in addition to substantial verti-
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2

cal displacement of the cast metal above the casting
wheel and the level of the molten metal at the entry end
of the casting mold, the arcuate path which is charac-
teristic of a prior art casting machine generally requires
that the cast metal be removed from the casting mold
with the cast metal substantially vertically oriented.
This fixes the exit end of the casting mold at a position
along the circumference of the casting wheel at which
the cast metal is substantially vertically oriented and
limits the portion of the circumference of the casting
wheel which may be used for the casting mold. Since
the cooling time available for the required cooling of
molten or cast metal within a casting mold is a function
of both the portion of the circumference of the casting
wheel which is used for the casting mold and the rate
at which the molten or cast metal moves along this por-
tion as defined by the rotational speed of the casting
wheel, this limitation on the portion of the circumfer-
ence of the casting wheel which may be used for the
casting mold, and the cooling required to avoid a cen-
ter of molten metal within the cast metal as the cast
metal leaves the casting mold serve together to place an
upper limit upon the rotational speed of the casting
wheel and upon the productien rate of a prior art cast-
ing machine.

Furthermore, the vertical orientation of the cast
metal as it leaves the casting mold to pass along the ar-
cuate path which is characteristic of a prior art casting
machine makes it difficult to start the passage of the

- cast metal along the arcuate path. As a result, when

production is initiated on a prior art casting machine,
substantial manual assistance is required to accomplish
the initial feeding of the cast metal from the casting
mold into the arcuate path.

SUMMARY OF THE INVENTION

The invention. disclosed herein overcomes these and
other difficulties encountered with a prior art continu-
ous casting machine in that when the invention is em-
bodied in a casting machine, the casting machine in-
cludes a conveying means for conveying cast metal
from the casting mold into a substantially horizontal
path in a manner that reduces or eliminates voids in the
cast metal, that reduces or eliminates the concentration
of dissolved gases in the cast metal, that increases the
production rate of the casting machine, and that facili-
tates the initial feeding of the cast metal from the cast-
ing mold into an arcuate path. Moreover, the convey-
ing means provides these improvements in a continu-
ous casting machine while at the same time providing
for the convenient and efficient pouring of molten
metal into the casting mold formed by the casting ma-
chine.

Specifically, these improvements in a continuous
casting machine are provided by a continuous casting
machine having a low-profile conveyor which is posi-
tioned and shaped to place cast metal in a predeter-
mined arcuate path between the casting mold and a
substantially horizontal path. The arcuate path pro-
vided by the conveyor limits the vertical displacement
of the cast metal above the casting wheel and above the
level of the molten metal at the entry end of the casting
mold so that even at production rates that cause a cen-
ter of molten metal within the cast metal as the cast
metal passes along the arcuate path, the hydrostatic
head of any molten metal in the center of the cast metal
is never sufficiently great to cause the forming of a void
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within the cast metal or even that low pressure in the
molten metal which causes dissolved gases to pass from
solution. It is because of this that the invention substan-
tially reduces or eliminates the voids and the concen-
trations of dissolved gases which have been frequently
encountered with cast metal produced by a prior art
casting machine.

In addition, the arcuate path provided by the con-
veyor in the casting machine disclosed herein provides
for the removal of cast metal from the casting mold
with the cast metal in an inclined orientation and after
the cast metal has passed beyond the substantially ver-
tical orientation at which it is characteristically re-
moved from the casting mold formed by a prior art
casting machine. This positioning of the exit end of the
casting mold serves to increase the portion of the cir-
cumference of the casting wheel which is used as the
casting mold and as a result, the casting machine dis-
closed herein provides the same cooling time for mol-
ten or cast metal within the casting mold as a prior art
casting machine even though the casting wheel is rotat-
ing at greater rotational speed than would be possible
with the prior art casting machine.

It is because of this greater rotational speed and be-
cause a center of molten metal within the cast metal as
the cast metal leaves the casting mold does not result
in voids and concentrations of dissolved gases that the
invention provides a higher production rate than can be
achieved with a prior art casting machine of the same
size. Moreover, the inclined orientation of the cast
metal as it leaves the casting mold facilitates the initial
feeding of the cast metal from the casting mold into an
arcuate path. This is because the inclined orientation of
the cast metal causes the cast metal to pass directly to
the conveyor with a minimum of manual assistance.

These improvements in a casting machine are pro-
vided by the invention without limiting or otherwise re-
stricting the pouring of molten metal into the entry end
of the casting mold. This is because the arcuate path
provided by the conveyor of a casting machine em-
bodying the invention provides sufficient vertical dis-
placement of the cast metal as it passes between the
casting mold and a substantially horizontal path for the
position of the conveyor and the motion of cast metal
along the conveyor not to interfere with pouring appa-
ratus at the entry end of the mold.

BRIEF DESCRIPTION OF THE DRAWING

These and other features and advantages of the in-
vention will be more clearly understood from a consid-
eration of the following detailed description and the ac-
companying drawing in which like figures designate
corresponding parts throughout and in which:

FIG. 1 is a side elevational view of a casting machine
embodying the invention disclosed herein;

FIG. 2 is an enlarged side elevational view of a por-
tion of the conveyor in the casting machine of FIG., 1,
with one side of the conveyor removed; and,

FIG. 3 is a cross-sectional view through the conveyor
taken in line 3—3 in FIG. 2.

DESCRIPTION OF AN EMBODIMENT

The foregoing described figures and the following de-
tailed description disclose a specific embodiment of the
invention. However, it will be understood that the in-
vention may be embodied in a method of casting mol-
ten metal, in a method of manufacturing a casting ma-
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chine, and in other equivalent forms which will be un-
derstood from the following description of a casting
machine. :

Referring more particularly to the drawing, FIG. 1
shows a casting machine 10 which includes a pouring
pot 11, a casting wheel 12, a continuous band 14, and
band support wheels 15, 16, 18 and 19. A presser wheel
17 is positioned adjacent to the pouring pot 11 to main-
tain the band 14 in position against the periphery of the
casting wheel 12 at the entry end E of the casting mold
M formed by a peripheral groove G in the casting wheel
12 and by the band 14.

As the casting wheel 12 rotates in a clockwise direc-
tion as indicated by the arrow 20, the band 14 moves
in a like direction, as indicated by the arrow 21 so that
each portion of band 14 which engages the casting
wheel 12 moves with the casting wheel 12. Adjacent
the support wheel 19 is the exit and X of the casting
mold M at which the band 14 passes from the periphery
of the casting wheel 12 and back to the presser wheel
17 after passing in sequence around the support wheels
19, 18, 16, and 15.

It will now be understood that molten metal passes
from the pouring pot 11 through a spout 22 into the
casting mold M formed by the peripheral groove G in
the casting wheel 12 and by the band 14, and that the
molten metal is carried by the casting wheel 12 and the
band 14 about the lower periphery of casting wheel 12
from the entry end E of the casting mold M adjacent
the presser wheel 17 to the exit end X of the casting
mold M adjacent the support wheel 19. As the molten
metal moves within the casting mold M, a coolant is ap-
plied to the casting wheel 12 and the band 14 to cool
the casting mold M and the molten metal within the
casting mold M. As a result, the molten metal is sub-
stantially solidified within the casting mold M and
leaves the exit end X of the casting mold M as cast
metal in the form of a cast bar 29 which may or may
not have molten metal in its center depending upon the
cooling of the casting mold M.

In the casting machine 10 shown in FIG. 1, coolant
is applied by coolant nozzles 24 to the inner periphery
of the casting wheel 12 and by coolant nozzles 23 to the
band 14. However, regardless of the manner in which
coolant is applied, it will now be understood that the
casting machine 10 as described above is generally con-
ventional. It is for this reason that only the conveying
means for conveying the cast bar 29 between the cast-
ing mold M and a substantially horizontal path P will be
described in detail below. ,

In the embodiment of the invention disclosed herein,
the conveying means includes a conveyor 30 positioned
and shaped to receive the cast bar 29 as it leaves the
casting mold M and to place the cast bar 29 in a prede-
termined arcuate path as the cast bar 29 passes toward
and through a pair of pinch rolls 31 and into the path
P. The conveyor 30 includes a pivotal section 35 and
a stationary section 36. The pivotal section 35 is sup-
ported by a support arm 34 which is pivotally con-
nected by a pin 33 to a mounting stand 32. The mount-
ing stand 32 is supported from the frame of the casting
machine 10, and extends in an upward direction behind
the casting wheel 12.

The pinch rolls 31 are mounted on a pinch roll hous-
ing 46 and a bracket 48 positions the stationary section
36 so that it'is in alignment with the pinch rolls 31,
Moreover, the bracket 48 and the support arm 34 later-
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ally position the sationary section 36 and the pivotal
section 35 relative to each other so that the two sec-
tions 35 and 36 of the conveyor 30 are in alignment as
shown in FIG. 1.

The pivotal section 35 and the stationary section 36
of the conveyor 30 are substantially identical in con-
stfuction and only the pivotal section 35 is shown in
FIGS. 2 and 3. Each of the sections 35 and 36 of the
conveyor 30 includes an 11-shaped member 38 formed
by an intermediate wall 39, a front wall 40, and a rear
wall 41. A plurality of rollers 42a—h are spaced along
the length of conveyor 30, the rollers 42 being rotat-
ably positioned on axles 45 extending between the
front wall and the rear wall 41 and below the intermedi-
ate wall 39 in each of the sections 35 and 36.

The intermediate wall 39 has a plurality of slots 44
such as slots 44d and 44c along its length and each
roller 42 protrudes through a slot 44. The slots 44 in
the intermediate wall 39 of conveyor 30 are of such size
and shape that the rollers 42.and the conveyor sections
35 and 36 can be easily cleaned. Also, rollers 42 are
maintained relatively cool since they are exposed to
ambient air below the slots 44. .

The front wall 40 and the rear wall 41 in the station-
ary section 36 of the conveyor 30 are formed to define
lower abutments 54 while the front wall 40 and rear
wall 41 of the pivotal section 35 of the conveyor 30 are
formed to define complementary upper abutments §85.
The lower abutments 54 of stationary section 36 sup-
port the upper abutments 55 of the pivotal section 35
when the sections 35 and 36 are in the positions shown
in FIG: 1. Pins 56 extend outwardly from the lower
abutments 54 of the stationary section 36 and are en-
~ gaged by latches 58 pivotally connected to the upper
abutments- 55 of the pivotal section 35.

It will be understood that the latches 58 and the pins
56 serve to hold the pivotal section 35 -in position rela-
tive to the stationary section 36 so as to provide a con-
tinuous conveyor 30. However, it will also be under-
stood that the structure of the conveyor 30 is such that
the pivotal section 35 can be pivoted relative to the
mounting stand 32 for convenient access to the pouring
pot 11 and other portions of the casting wheel 12.

The rollers 42 of the conveyor 30 are positioned
along a predetermined arcuate path that extends from
adjacent the periphery of the casting wheel 12 to the
pinch rolls 31 and the radius of curvature of the arcuate
path between rollers 41a and 42b is slightly less than
the radius of curvature.of the cast bar 29 as the cast bar
29 extends between the casting mold M and the con-
veyor 30. The radius of curvature of the conveyor 30
gradually increases between rollers 415 and 42c, rollers
42c¢ and 42d, and so on, toward the pinch rolls 31.

The pinch rolls 31 are positively driven by the motor
§9 with a surface speed ‘substantially the same as or
greater than the surface speed of the casting wheel 12,
As a result, a cast bar 29 is maintained under tension
as it passes from the casting wheel 12 to the pinch rolls
31, This in turn, serves to pull the cast bar 29 against
the rollers 42 and into the predetermined arcuate path
defined by the rollers 42. However, it will be under-
stood that the member 38 provides the conveyor 30
with an open upper side so that a bar positioning means
(not shown) may be placed above the conveyor 30 for
holding the cast bar 29 against the rollers 42 and in the
arcuate path defined by the conveyor 30. Moreover, it
will be understood that the tension exerted on the cast
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bar 29 by the pinch rolis 31 or the pressure applied to
the cast bar 29 by a bar positioning means (not shown)
is not so great as to substantially elongate or flatten the
cast bar 29 as it extends between the casting machine
12 and the pinch rolls-31.

The arcuate path provided by the conveyor 30 and
the position of the conveyor 30 adjacent to the casting
wheel 12 are such that the cast bar 29 is removed from
the casting weeel 12 when the cast bar 29 is disposed
farther around the circumference of the casting wheel
12 than with a prior art casting machine. This position-
ing of the exit end X of the casting mold M is best
shown in FIG. 1 from which it will be seen that the cast
bar 29 is removed from the casting wheel 12 after the
cast bar 29 has passed beyond that position on the cir-
cumference of the casting wheel 12 at which the cast
bar 29 is substantially virtically oriented and when the
cast bar 29 is parallel to a tangent 60 which is tangent
to the casting wheel 12 and which forms an angle of ap-
proximately 17° from the vertical.

The result of removing the cast bar 29 from the cast-
ing wheel 12 when the cast bar 29 is relatively far
around the circumference of the casting wheel 12 is
that the portion of the circumference of the casting
wheel 12 used for the casting mold M is increased rela-
tive to that portion used in a prior art casting machine.
In the casting machine 10 shown in FIG. 1, the portion
of the circumference of the casting wheel 12 used as a
casting mold M is approximately 240° and the result of
using this relatively large portion of the circumference
of the casting wheel 12 is that greater rotational speeds
of the casting wheel 12 and greater production are pos-
sible with a casting machine 10 embodying the inven-
tion than with a prior art casting machine. This is be-
cause the cooling time for molten or cast metal in the
casting mold M is a function of the total time the mol-
ten or cast metal is in the casting mold M and because
the rotational speed of the casting wheel 12 may be in-
creased as the length of the casting mold M is increased
without decreasing the total time that the molten or
cast metal is in the casting mold M.

The casting machine 10 includes a stripper 28 for lift-
ing the leading end of a cast bar 29 from the casting
mold M when use of the casting machine 10 is initiated.
The inclined position of the cast bar 29 as defined by
the tangent 60 and the outer surface 62 of the stripper
28 are such that the cast bar 29 is guided from the cast-
ing mold M toward the conveyor 30. The roller 424 and
the walls 40 and 41 of the member 38 are positioned
so that as the cast bar 29 moves toward the conveyor
30, the direction of movement of the cast bar 29 will
cause the leading end of a cast bar 29 to pass into the
conveyor 30. As the cast bar 29 passes over roller 42a,
the weight of the cast bar 29 will tend to pull the cast
bar 29 into contact with the roller 42z and the horizon-
tal component of movement of the cast bar 29 as it
passes from the casting wheel 12 in an inclined postion
moves the cast bar 29 along the conveyor 30 toward
the pinch rolls 31,

The front wall 40 and the rear wall 41 of the con-
veyor 30 prevent the leading end of the cast bar 29
from wandering in a lateral direction, while the rollers
42 cause the leading end of the cast bar 29 to follow an
arcuate path toward the pinch rolls 31. It will be under-
stood that the intermediate wall 39 is positioned near
the upper portion of the rollers 42 so that as the leading
end of the cast bar 29 advances along the conveyor 30,
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the leading end of the cast bar 29 will not bind against
a roller 42 in the conveyor 30. Thus, it will be under-
stood that the conveyor 30 is constructed and posi-
tioned with respect to the casting wheel 12 in such a
manner that a cast bar 29 can be initially fed from its
inclined position on the casting wheel 12 to the pinch
rolls 31 along the conveyor 30 with a minimum of man-
“ual assistance.

The conveyor 30 is also constructed and positioned
so that the arcuate path provided by the conveyor 30
does not vertically displace the cast bar 29 a substantial
distance above the level of the molten metal at the
entry end E of the casting mold M. This is because at
high production rates, the cast bar 29 frequently has a
center of molten metal during a portion or all of its
travel along the conveyor 30 to the pinch rolls 31 and
because this center of molten metal is continuous with
molten metal in the casting mold M and at the entry
end E of the casting mold M so that vertical displace-
ment of the center of molten metal causes a hydrostatic
head which is determined by the weight of molten
metal above the entry end E of the casting mold M.

It has been found that with substantial vertical dis-
placement of the cast bar 29 above the molten metal at
the entry end E of the casting mold M, this hydrostatic
head can become so great as to exceed the atmospheric
pressure on the molten metal at the entry end E of the
casting mold M. This causes the center of molten metal
in the cast bar 29 to move downwardly within the cast
bar 29 and form a void. Such a void causes difficulties
during subsequent hot-forming of the cast bar 29.
Moreover, as the hydrostatic head approaches the at-
mospheric pressure on the molten metal at the entry
end E of the casting mold M, the pressure in the center
of molten metal within the cast metal becomes so low
that dissolved gases in the molten metal tend to pass
from solution and form concentrations of gases which
also cause difficulties during subsequent hot-forming of
the cast bar 29.

The arcuate path provided by the conveyor 30 is such
that any molten metal in the center of the cast bar 29
is not raised or displaced above the molten metal at the
entry end E of the casting mold M by a distance greater
than the distance & at which the hydrostatic head of the
molten metal in the cast bar 29 causes pressures in the
molten metal that result in gases passing from solution
or causes the center of the molten metal to move down-
wardly within the cast bar 29 and form a void. The dis-
tance h when casting molten copper or another molten
metal in the casting machine 10 is related to a theoreti-
cal value which is the computed difference in height
between two connected columns of the molten metal
when one column is in a closed tube and the surface of
the molten metal in the other column is under atmo-
spheric pressure at sea level and when the pressure at
the upper end of the closed column is substantially
equal to that pressure at which gases dissolved in the
molten metal tend to pass from solution in the molten
metal at a significantly high rate. For molten copper
having the gases such as hydrogen which are usually
dissolved in it, this theoretical value is 3.98 feet and a
similar theoretical value can be computed for other
molten metals by those skilled in the art. However, the
distance h is only approximately this theoretical value
for a particular molten metal.

This is because the distance 4 in a casting machine 10
may be greater than the theoretical value for a particu-

20

25

30

35

40

45

55

60

65

8

lar molten metal since the upward motion of cast bar
29 as it leaves the casting wheel 12 and passes along the
conveyor 30 provides a component of force which acts
on molten metal in the center of the cast bar 29 in a di-
rection opposite to the hydrostatic head. Thus, at con-
ventional rotational speeds of a casting wheel 12 the
distance h may be a distance greater than the theoreti-
cal value without the resulting hydrostatic head causing
voids and concentrations of gas. However, although the
distance h may be a distance substantially greater than
the theoretical value, the distance h is preferably less
than the maximum possible distance in order to provide
a safety factor for variations in atmospheric pressure.

Thus, the distance £ in a casting machine 10 is an em-
pirically determined distance based upon a theoretical
value. When the casting machine 10 is used for casting
molten copper, a distance h of approximately four feet
provides a casting machine 10 in which the casting ma-
chine 10 may be used with normal variations in atmo-
spheric pressure without a center of molten metal in
the cast bar 29 causing the forming of voids or of con-
centrations of gas in the cast bar 29. Moreover, it will
be understood that by avoiding the problems usually
encountered with a center of molten metal in a cast bar
29, the distance k provides a casting machine 10 which
may be operated at relatively high production rates not
only because of the position of the exit end X of the
casting mold M but also because it is not necessary to
completely solidify the molten metal in the casting
mold M.

It will also be understood that while providing for a
safety factor, the distance A is as great as possible con-
sistent with a casting machine 10 in which voids and
concentrations of gas in the cast bar 29 are avoided.
This is because the resulting relatively large distance h
causes the arcuate path provided by the conveyor 30 to
be sufficiently displaced above the pouring pot 11 for
the conveyor 30 and cast bar 29 not to interfere with
the pouring pot 11, the support wheel 15, or other adja-
cent portions of the casting machine 10.

It will now be understood that the casting machine 10
disclosed herein is a casting machine 10 which continu-
ously casts a cast bar 29 at a higher production rate
than a prior art casting machine while at the same time
reducing or eliminating the forming of voids and of
concentrations of gases in the cast bar 29. Moreover,
it will be understood that the casting machine 10 facili-
tates initial feeding of a cast bar 29 from the casting
wheel 12 to the arcuate path provided by the conveyor
30 and that the conveyor 30 does not obstruct the
pouring pot 11 and other adjacent portions of the cast-
ing machine 10.

It will be obvious to those skilled in the art that many
variations may be made in the embodiments chosen for
the purpose of illustrating the present invention with-
out departing from the scope thereof as defined by the
appended claims.

We claim:

1. In a casting machine, a rotatable casting wheel
having a peripheral groove, a band closing a portion of
said groove to form a casting mold, pouring means for
pouring molten metal into said casting mold, means for
cooling said molten metal within said casting mold in
order to obtain a solidified cast metal, said cast metal
retaining a molten core despite said cooling means, re-
moval means for removing said cast metal from said
casting mold while said cast metal still retains said mol-
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ten core at its center, means for conveying said cast
metal from said mold along a path above said casting
wheel while simultaneously restricting the elevation of
said cast metal in said path, said elevation restriction
being to such an extent that gases dissolved in molten
copper would not go out of solution prior to solidifi-
cation of said molten core.

2. The apparatus of claim 1, and further comprising
said elevation restriction being to such an extent that
said molten core does not move downwardly within
said cast metal.

3. The invention of claim 1 in which said molten
metal is copper, and in which said molten metal is
poured into said casting mold at an entry end of said
casting mold, and in which the elevation of said path
does not exceed approximately 4 feet above said entry
end.

4. In a casting machine, a rotatable casting wheel
having a peripheral groove, a band closing a portion of

said groove to form a casting mold, pouring means for.

pouring molten metal into said casting mold, means for
cooling said molten metal within said casting mold in
order to obtain a solidified cast metal, said cast metal
retaining a molten core in spite of said cooling means,
removal means for removing said cast metal from said
casting mold while said cast metal still retains said mol-
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ten core at its center means for conveying said cast
metal from said mold along a path above said casting
wheel while simultaneously restricting the elevation of
said cast metal in said path, said elevation restriction
being such that a molten core of copper would not
move downwardly within said cast metal when the cast
metal is copper.

5. The invention of claim 4 in which said molten
metal is copper.

6. In a casting machine, a rotatable casting wheel
having a peripheral groove, a band closing a portion of
said groove to form a casting mold, a bar conveyor ex-
tending over and above said casting wheel, pouring
means for pouring molten metal into an entry end of
said casting mold, means for cooling said molten metal
within said casting mold in order to obtain solidified
cast metal, means positioning said band in such a posi-
tion that cast metal in said groove is prevented from
leaving said groove for said bar conveyor until said cast
metal is in an arcuate path extending over and above
said casting wheel, said positioning means preventing
said cast metal from leaving said groove for said bar
conveyor prior to attaining a point which is at an angle

of at least 17° from a vertical line of reference.
*# ok ok kK



