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8 Claims.

My invention relates to an apparatus for the
continuous casting of dense metal rods with the
use of cooled casting moulds in which the solidi-
fied rod is pulled away from the gate or pouring-
in point. .

With these objects in view; according to my in-
vention the effective delivery area of the nozzle
and the linear speed and temperature at which
liquid metal is passed therethrough, are all main-

tained constant, the lquid being delivered at a-

rate such that the metal at any time in the mould
is solidified up to a point close under the liquid
surface thereof. :

To this end the lquid metal is discharged by
regulatable pneumatic pressure from a holding
or re-heating furnace into & container situated at
a higher level, and travels thence under gravity
to the constant area casting nozzle, the level of
lquid in the container being maintatned substan-
tially constant hy altering the pneumatic pres-
sure,

Another object of my invention is to provide
mechanism by which the regulation of the pneu-
matic pressure in the furnace can be effected by
or in accordance with fluctuations in the level of

the metal either in the casting mould or the con- .

tainer.

A further object of the invention is to provide
means for heating the metal at a constant tem-
Perature along its path from the furnace to the
charging nozzle in a very economieal way.

This application is a continuation in part of
my copending application Serial No. 748,046, filed
October 12, 1934, :

The accompanying drawings diagrammatically

illustrate examples of specific devices for carrying

out the present invention.

Figure 1 shows diagrammatically the whole in-
stallation, Flgure 2 a modified part of the installa-
tion according to Figure 1. Figs. 3 to 5 illustrate
different regulatory means to maintain constant
the speed of discharge of the molten material,
Figs. 6 to 9 show heating means, Figs. 6 and 7 for
the containers, and Figs. 8 and 9 for the conduits.
Figure 10 shows the means for driving the feed
rolls and for reciprocating the mold.

The installation comprises substantially the
following parts:—

The casting mould i in the form of an open
ended chill mould has a cooling jacket 3, between
which and the casting mould circulates the cool-

charged at 6. The properties and the dimensions
of the casting mould are calculated so that it sup-
plies the proper thermal conditions for a8 con-

(CL 22—57.3)

tinuous process of working. More particularly
the wall of the mould may be made as thin as-
possible, considering the physical properties of the

_material of which the mould is made.

Preferably, the casting mould
ciprocated in the direction of the casting being
produced, by means of a drive which is connected
to the table 2, and comes from & central point.
Due to the constant shifting of the metal surface
relatively to the casting mould wall, constant
alteration of the heat stresses of the casting
mould wall is provided for, so that the discharge
of heat at the point of the metal level or the
chilled mould wall constantly changes, and in
that way, the greatest possible discharge of heat
is produced.

The casting A itself is selzed directly under the
table below its lowest position of reciprocation by
a pair of rolls 8 which are intended for the ad-
vance of the casting A, or for rolling or treating
the same. The rolls 8 are also driven from the
central point 7 with the interposition of suitable
counter-shafting in such manner that the cast-
ing Is advanced or fed at the same speed as that
at which the casting mould is advanced. - The
control of the casting mould is by suitable driving
members, and the control can take place also in
such a manner that the return movement of the
casting mould | to the initial position takes place
at an Increased speed. The movement is, there-
fore, such that in the direction of advance of the
casting, no movement of the casting mould rela-
tively to the casting takes place, and in the oppo-
site direction, the mould is stripped off from the
casting until it returns again to the initial posi-
tion. The casting mould travels, therefore, in one
direction with the casting, and is moved back
whilst the casting is still continuously moved for-
ward.

1s vertically re-

A mechanism for producing the movement pre- 4

viously described is Mustrated in Figure 10 in
which the driving connection between the central

-~ point 7 and the rolls 8 comprises shaft 56 carry-

ing a bevel gear 6! which meshes with bevel gear
52 on shaft 53. The other end of this shaft car-
ries bevel gear 54 which meshes with bevel gear
55 on shaft 56 entering a speed changer 57 of
any conventional construction. From this speed
changer a set of intermeshing gears §8, 69, 60, 61
and 62 drives the rolls 8.

++ The previously described movement of the
ing medium 4 admitted for instance at § and dis- °

mold is accomplished through shaft 63 carrying
bevel gear 64 which meshes with bevel gear 65 on
shaft 66 which carries a cam 61. Roller 68 on
lever 69 rides in the cam track 16. The lever 69
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is mounted on a fixed pivot 74, and the other end
of said lever is connected to link 72, Sald Unk is
also connected to lever 73 mounted on a fixed
pivot 14. A link 15 connects lever 13 to the mold
table 2. )

The cam 87 rotates in clockwise direction and
the cam track 10 is so shaped as to cause down-
ward movement of the mold at a constant speed
during approximately three quarters of a .com-
plete revolution of the cam, and to cause return
or upward movement of the mold at an increased
speed during the remaining quarter revolution of
the cam. TThe previously described gear train for
driving the rolls 8 is such as to cause said rolls to
rotate at a constant peripheral speed equal to the
speed of downward movement of.the mold pro-
duced by the cam 67. The exact speed, of course,
may be set at the beginning of the casting opera-
tion by sultable adjustment of the speed
changer 56. } .

For the regulation or the speed of discharge
of the molten material from the casting or pour-
ing-in opening is provided the following ap-
paratus: .

The molten material brought from the smelt-
ing holding furnace in a ladle 8 passes first into
a furnace {0 which is intended to keep the molten
material hot in the manner hereinafter described.
From the holding or reheating furnace the molten
material passes to the casting nozzle proper {i
which projects into the open end of the casting
mould. The molten material is supplied from
the reheating furnace 18 to the nozzle or to the
casting mould preferably not directly, but indi-
rectly, namely, through a supply channel or &
container 12 (Figure 1) or {8 (Figure 2). The
supply channel is arranged above the reheating
furnace and the nozzle, the molten material be-
ing transferred by pressure applied to the reheat-
ing furnace.

The container interposed between the reheating
furnace and the nozzle comprises according to
one construction a trough {2 into which the
molten material is forced upwardly from the
reheating furnace. The level of the molten ma-
terial in.the trough determines the rate of escape
of the molten material from the nozzle.

Flg. 3 shows the regulatory means when using
a container 12 situated at a higher level than the
reheating furnace which: Is under regulatable
pneumatic pressure. It must be pointed out
that the effective delivery area of the mnozzle
will not be regulated in order to maintain a
uniform rate of flow, but only the pneumatic-
pressure is adjusted, according to the invention.
In Fig. 3 the float 40 is connected with a counter-
balanced lever &, the pivot of which may con-
sist of a pinion 42. This pinion engages with a
rack 43, which operates a valve 44 to control
the pneumatic pressure produced in the pres-
sure apperatus 21 and applied to the reheating
furnace 9. Thus, when the level of the molten
metal in the container 12 rises, the valve 4§ would
tend to close in such & manner that the pres-
sure applied to the reheating furnace is reduced.
Thereupon the rate of feeding of the molten ma-
terial in the upward direction to the container
12 would be reduced, so that the level of the
molten material in this container i2 reaches the
previous- level which is to be held constant.
Of course, the device can be made very sensitive.
The regulation of the pneumatic pressure in the
furnace 10 to prevent oscillations of the level
of the molten metal, and to maintain a uniform
speed of discharge into the mould has many prac-

2,185,184

tical operating advantages over regulation direct
by a valve provided in the area of the nozzle.
In place of the trough 12, may also be used a
closed pipe {3. In this case the rising pipe 4
carried upwards out of the reheating furnace 10,
the pipe section (3 and the nozzle {! leading
into the mould, consist of & single U-shaped
plece of pipe. The speed of discharge of the
molten material from the nozzle cannot be con-
trolled in this case from this supply track. On
the contrary, for this purpose is used a float
27 placed according to Fig. 4 round the nozzle i1
on the metal surface in the mould and indicating
the changes of level of the metal surface.
When using & closed pipe 123 in place of the
trough (2, a device for regulation is preferably
‘provided as shown in Fig. 4. A float 27 is placed
around the nozzle {§ on the surface of the metal

».in the mould and transmits its movements in

the vertical direction to a rack gear 42, 43 which

controls the valve 44. Thus, the pressure applied -

to the reheating furnace is regulated in accord-

10

156

20 ’

anee with the varlations in the level of the molten. -

metal in the mould in such a manner as to keep
the rate of discharge always the same.

Fig. 5 illustrates an automatic regulating de-
vice which regulates the pressure in the reheat-
ing furnace in accordance with variations in the
ohmic resistance which are produced by the
variation in the fllling or charge of the supply
channel. Into the electriec heating circuit 48
for the closed pipe {3 an ammeter 45 is inserted,
the variations of which are transmitted to an-
other circuit 87 fed by a battery 48 and having
8 relay which controls the valve 44 for the pneu-
matic pressure of the furnace 16 by means of the
rack gear 42, 438 corresponding to the variations
of the ammeter 48. By regulating the pressure
the speed of discharge of the molten material
can be easily and precisely maintained constant.

In addition to the reheating furnace, the rest
of the supply channel is also kept at a constant
temperature. This can be done by means of any
desired hesting. When a trough 2 is used, the
trough 12 and the rising pipe {4 are preferably
heated together, whilst the heating of the nozzle
is preferably effected separately, and if at all
possible, electrically. When using a U-shaped
pipe {8 according to Fig. 2, the whole pipe is
preferably heated electrically. :

PFlg. 6 represents the reheating furnace {0,
wherein the heating element, precisely adjustable,
is diagrammatically illustrated as comprising an
electric-resistance 84, the holder of which is pref-
erably mounted in the cover of the furnace.
Thus, the reheating furnace can be kept at a
constant temperature.

Another manner of heating is illustrated in
Fig. 7, showing the trough (2, which is heated
by a stream of hot gases fed through the pipe
32 having the perforated outlet 33 in order to

fill up the chamber 34 between the container

{2 and the revetment wall.

It is preferable to heat the whole supply chan-
nel from the furnace to the end of the nozzle.
For this purpose are used the connections bullt
for instance as indicated in Pigs. 8 and 9. Fig. 9
shows the construction of the nozzle when it is
heated independently. Over the two ends of
the nozzle or tube {1 are placed sleeves {5, (6,
which are connected to the ends of the nozzle 1.
Secured to the said sleeves are brackets {7, 18,
which receive the connection terminals for the
heating cables,
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The closed pipe I3 can also be heated by sup~
Plying electric current to the ends of the pipe
(Fig, 8). Over the ends of this pipe may be
Dlaced either a sleeve 35 or a flange 38 and these
flanges or sleeves receive the connection ter-
minals for the heating cables,

When using a syphon bipe according to Pig.
2, the heating of the supply channel can be ef-
fected by supplying electric current to the re-

heating furnace through the metal bath itself,
connection is ar-

whilst at the nozzle end the
ranged in the manner shown in Fig. 9.

The pipes coming in contact with the molten
material, and more particularly the mould, are
made of a non-corroding material containing,
in addition to iron, a high proportion of chro-

mium. By high proportion of chromium, I mean -

at least twenty per cent chromium, and prefer-~
ably between twenty per cent.and thirty per cent.
In the case of electrical heating, the pipes should
be formed of a material which, moreover, has a
greater co-efficient of resistance than the molten
material. Moreover, the material of which the
supply channel is made, whether electrical or
other heating be used, must be made of & ma-
terlal which does not form an alloy with the
molten material. For maintaining constant the
heating temperature, as well as for ensuring a
perfect process of casting, it is advisable to line
the pipe conveying the molten material with a
ceramic composition inside and/or outside. This
composition could be preferably made up of well
known materials such as steatite, silomanite, or
the lixe.

The working of the installation is as follows:

Let it be assumed that the reheating furnace
is filled with molten material and that the whole
supply channel from the reheating furnace to
the discharge end of the nozzle is heated and
maintained at the necessary constant tempera-
ture. The reheating furnace is tightly closed.
Pressure is then admitted by means of the pres-
sure generator 2i into the reheating furnace,
The said pressure acts on the metal surface in
the furnace and forces the molten material
through the rising pipe {4 upwards into the con-
tainer 12. The pressure is controlled in such a
manner that the deslred speed of discharge
through the nozzle into the casting mouid is ob-
talned. The casting mould is now filled in sta-
tlonary state until the metal surface reaches
the'desired level, that is to say, the desired posi-
tion relatively to the nozzle orifice. At this mo-
ment the drive 7 of the mould is thrown in, and
the rolls § also begin thelr advance. Tt goes with-
out saying that before starting s plug is intro-
duced into the mould. This plug, which is guided
by .the rolls, becomes connected to the incoming
metal. When the feed roll is thereupon started,
the plug will pull with it the solidified end of
the cast rod, and the process is thus started.

The speed of discharge of the molten material
irom the nozzles is controlled in the construc~
tion shown in Fig. 1 by the head of the molten
material in the trough 12. The float which is
provided there may be connected either to an
optical or to an acoustic indicator device, the
regulation taking place in accordance with its
indications. The float in the trough 12 can be
connected to an automatic regulating device (Fig.
3) which regulates the pressure in the reheat-
ing furnace in accordance with the level varia-
tions in such a manner as to keep the speed
of discharge always the same.

When a syphon pipe is used according to Fig.

3

2, the element responding to the pressure fluctua-
tions is a float (Mg. 4) on the metal surface in
the casting mould. The regulation of the speed
of discharge is effected then by varying the pres-
sure in the manner previously indicated for the
trough 12,

In the case of electrical heating of the sup-
ply channel, the variation of pressure can be ef-
fected, instead of by g float, in accordance with
variations in the ohmic resistance (Fig. 5 which
are produced by the variation in the filling or
charge of the supply channel, In practice, as
the element responding to the change of resist-
ance, an ammeter switched into the heating cir-
cuit is used, and the regulation of the pressure
apparatus 21 is effected in accordance with the
indications of the said ammeter,

Having now. particular described and ascer-

tained the nature of my invention and in what

manner the same is to be performed, I declare
that what I claim is:

1. Apparatus for the continuous casting of

" metal rods, comprising, in combination, a chilled

mold, means for pouring molten metal continu-
ously into one end of said mold, means for with-
drawing solidified rod continuously from the other
end of said mold, and means for reciprocating
sald mold longitudinally of sald rod in timed re-
lation therewith such that said mold moves with
the rod in one direction at the same speed as the
rod.

2. Apparatus for the continuous casting of
metal rods, comprising, in combination, a chilled
mold, means for pouring molten metal continu-
ously into one end of said mold, means for with-
drawing solidified rod continuously from the
other end of said mold, means for reciprocating
sald mold longitudinally of said rod in timed
relation therewith such that said mold moves
with the rod in one direction at the same speed
as the rod, and such that said mold moves in the
opposite direction at an increased speed.

3. Apparatus for the continuous casting of
metal rods, comprising, in combination, a chilled
mold having & vertical passage therethrough open
at both ends, a furnace, an Intermediate con-
tainer between said furnace and said mold, said
container being located at a level above the upper
end of -sald mold, means to feed molten metal
continuously at a constant rate from said furnace
to sald container, and a tube of fixed diameter
connected to said container and arranged to dis-
charge molten metal by gravity continuously at
& constant rate into the open upper end of said
mold. :

4. Apparatus for the continuous casting of
metal rods, comprising, in combination, a chilled
mold having a vertical passage therethrough open
at both ends, a furnace, an intermediate con-
tainer between said furnace and said mold, said
container being located at a level above the upper
end of said mold, means to feed molten metal
continuously at a constant rate from said furnace
to said container, a tube of fixed diameter con-
nected to said container and arranged to dis-
charge molten metal by gravity continuously at
a constant rate into the open upper end of said
mold, g float in said container, and means oper-
ated by said flcat to control said feeding means
to maintain g substantially constant level of
molten metal in said container,

5. Apparatus for the continuous casting of
metal rods, comprising, in combination, a chilled
mold, a furnace, an intermediate container be-
tween said furnace and said mold, said container
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being located at a level above both sald furnace
and said mold, means to feed molten metal con-
tinuously at a constant rate from said furnace to
said container, a tube of fixed diameter con-
nected to sald container and arranged to -dis-
charge molten metal by gravity from said con-
tainer into said mold, and means for maintaining
the molten metal in said container at a sub-
stantially constant level, whereby the rate of
discharge of molten metal to said mold through
sald tube of fixed diameter is maintained sub-
stantially constant. X

6. Apparatus for the continuous casting of
metal rods, comprising, in combination, & chilled
mold, a furnace, means providing a passage for
molten metal from said furnace to sald mold,
means to feed molten metal through said passage
continuously from safd furnace to said mold,
automatically operated means for controlling the
flow of molten metal through said passage to
cause said molten metal to be discharged at a
constant rate into said mold, and means to main-
tain said entire passage from the furnace to the
mold’at & constant and uniform temperature,

2,185,184

7. Apparatus . for the continuous casting .of
metal rods, comprising, in combination, a chilled
mold, a furnace, means providing a passage for
molten metal from said furnace to sald mold,
means to apply pneumatic pressure to the molten
metal in said furnace to cause the same to flow

through said passage, and means controlled by ~

the molten metal flowing through said passage to
control the pneumatic pressure applied to the
molten metal in said furnace to cause molten
metal to be discharged at a constant rate into
said mold. . ’ ‘

. 8. Apparatus for the continuous casting of
metal rods, comprising, in combination, a chilled
mold, a furnace, ‘means providing a passage for
molten metel from said furnace to said mold,
means to apply pneumatic pressure to the molten
metal in sald furnace to cause the same to flow
through said passage, and automatically-oper-
ated means to control the pnéumatic pressure
applied to the molten metal in said furnace fo
cause molten metal to be discharged at a con=
stant rate into said mold, .

SIEGFRIED JUNGHANS.
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