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The present invention relates to electric arc vacuum
furnaces and more particularly to a furnace in which
castings may be formed in any desired shape. It also
relates to an improved process of preparing castings while
a gas which is inert to or which is substantially inert to
the metal or mixture of metals being melied, is passed
through the furnace.

In preparing metals having comparatively high melt-
ing points, such as titanium, in electrical vacuum arc
furnaces, it has been the practice to make castings in
cylindrical form. Castings prepared in such manner, how-
ever, must be reshaped prior to further processing. In
accordance with our invention, improved means are pro-
vided for producing castings which are angular in shape,
such as square or rectangular, which may be processed
without reshaping. In accordance with the invention,
means are also provided for comtinuocusly passing into
and withdrawing from the furnace while the metal is
being melted a gas which is inert to the metal for cool-
ing the furnace and removing impurities which are
volatilized during the melting operation. The invention
is particularly adapted for preparing castings from a
metal which is in the form of small or fine particles, such
as powdered or pulverluent iron, chromium, tungsten,
molybdenum or titanium. It is also possible by the in-
vention to form alloys by utilizing a mixture of two or
more powdered or pulverulent metals in such propor-
tions that an alloy will be formed. For instance, by
utilizing a mixture of powdered iron, powdered nickel and
powdered chromium in the desired proportions, such as
approximately 18% chromium and 8% nickel, and the
balance iron and minor impurities, alloys of the stain-
less steel type may be prepared or by utilizing powdered
nickel and powdered chromium in the proper proportions,
such as approximately 63% nickel and 22% chromium,
and the balance powdered iron, alloys of the Nichrome
type may be prepared, or by utilizing the proper pro-
portions of iron, chromium, molybdenum and the bal-
ance titanium and minor impurities in which each of the
metals is in a finely divided state, a titanium base alloy
containing approximately 2% iron, 2% chromium, 2%
molybdenum, and minor impurities may be prepared.
The furnace and the method of the invention is also par-
ticularly adapted for the preparation of titanium cast-
ings of a square or rectangular shape and of a com-
paratively high degree of purity from sponge titanium in
a finely divided state and the construction and opera-
tion of the furnace will be described in connection there-
with although it will be understood that the invention is
not to be limited thereto.

The invention will be better understood by reference
to the accompanying drawings in which:

Fig. 1 is a side elevational view of the improved fur-
nace, showing parts broken away and parts in section;

Fig. 2 is an enlarged cross sectional view taken on a
plane passing through the line 2—2 of Fig. 1, looking in
the direction of the arrows;

Fig, 3 is a cross sectional view taken on a plane pass-
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2

ing through the line 3—3 of Fig. 1, looking in the direc-
tion of the arrows;

Fig. 4 is an enlarged detail sectional view of the seal
between the piston rod and each end of the furnace;

Fig, 5 is a plan view of a slide movable in the feed
hopper;

Fig. 6 is an enlarged vertical sectional view of the
feeding columms and electrodes, showing means for cool-
ing the electrodes and feeding columns; and

Fig. 7 is a cross sectional view on a plane passing
through the line 7—7 of Fig. 6, locking in the direction
of the arrows.

As shown more particularly in Figs. 1, 2 and 3 of the
drawings, the furnace is formed of a suitable metal 1
which is lined with a refractory material 2 which will re-
duce radiation from the furnace to a minimum. The
furnace is provided with a door 3 and may be supported
on a suitable base, not shown. Arranged within the fur-
nace is a mold or crucible 4 which is angular in shape
and which is slidably mounted on a skid 5 having spaced
inner and outer walls 6 and 7. While the skid may be
supported interiorly of the furnace in any desirable man-
ner, as shown more particularly in Figs. 1 and 2, a plu-
rality of legs are provided which extend downwardly
through the wall of the furnace and which are sealed
therein by a suitable sealing material. As shown, a
pair of legs 8 extend downwardly from each corner at
one end of the skid and a second pair of legs 9 extend
downwardly from each corner at the opposite end of the
skid and if required, additional legs 10 may be pro-
vided which extend downwardly from the central por-
tion of the skid. :

As shown in Fig. 1, the furnace is provided with a
dome 1% having an upper substantially flat -surface
through which extends one or more electrodes 12 and
also extending through the dome are a pair of feed pipes
or columns 13 for each electrode. The lower end of
each of the feed columns and the lower end of each of
the electrodes are maintained in spaced relation to the
bottom of the mold in any desirable manner. As shown,
the upper ends of the feed columns 13 are connected to
a feed hopper 14 which may be maintained in the de-
sired position by any suitable mechanical means, such
as a suitable hoist which may be rotated in opposite di-
rections to raise or lower the hopper by a reversible mo-
tor through reducing gearing, or a positioner mecha-
nism may be provided which may be operated electri-
cally and since such mechanism is now well known in
the art, it has not been shown. The electrodes may be
secured to and are movable vertically with the feed col-
umns in a manner to be subsequently described.

The number of feed columns and electrodes which are
utilized may of course be varied depending upon the size
of the casting desired. Preferably, however, there are
two feed columns for each electrode. As shown in Fig.
3 of the drawings, three pairs of feed columns are pro-
vided and an electrode is arranged between each pair of
feed columns to form a series of rows and the lower end
portions 15 and 1I5A of the feed columns in one row
are inclined in opposite directions toward the electrode
arranged between them and in a like manner, the lower
end portions 15B and 15C of the feed columns in the
second row and the lower end portions 15D and 15E
of the feed columns in the third row are inclined in op-
posite directions toward the respective electrode arranged
between them.

For feeding metal in small or fine particles to the feed
columns, the hopper 14 is provided with a plurality of
openings 16, each of which openings leads into a feed
pipe 13 and a slide 17 is provided with a plurality of
staggered openings 18 which are so arranged that pow-
dered metal is selectively fed through one of the feed
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columns to the mold. The finely divided metal may
be fed to the mold by gravity which may be assisted,
if desired, by mechanical or pneumatic means, and dur-
ing the feeding of the metal into the mold, a current
from a suitable source of electrical energy is passed
through a terminal 19 and electrode 12 and arcs through
the powdered metal passing from the outlet orifice of
the. feed column and thence through solidified metal in
the mold to the mold 4 and from the mold through a
conductor 20 having one end secured to the mold and
its other end in sliding electrical contact with a bar 21.
An outlet terminal 22 extends from bar 21 through the
wall of the furnace.

During the passage of current through the respective
electrodes 12, means are provided for cooling the feed
column through which finely divided metal is being fed
to.the mold, each of which cooling means is connected
to the feed column with which it is associated and is
movable with it. As shown more particularly in Fizs.
6 and 7 of the drawings, a pipe 23 surrounds each of
-the feed columns and is provided with upper and lower
-end connections 24 and 25 with the feed column, and
baffles 26 are arranged between pipes 23 and feed
column 13 and while metal is fed through each feed
column, a cooling fluid, such as water, is passed from
conduit 27 into the space between baffles 26 and the feed
column and is exhausted through a conduit means 28
on the opposite sides of the baffies.

Means are also provided to cool the electrodes 12
through which current is being passed and for this pur-
pose, the lower end of each electrode is closed and a
pipe 29 having a lower open end is arranged within the
electrode and a cooling fluid, such as water, is passed
into the electrode through a pipe 30 and is exhausted
through pipe 29 to conduit means 31. FElectrode 12 is
preferably of the nonconsuming type and may be com-
posed of tungsten or titanium provided with a tip 32
and to enable the electrode to be raised with the hopper,
a plurality of spaced bars 33 are secured by suitable
means, such as welding, to each electrode and to the
respective pipes surrounding the aligned feed columuns.

To enable the molten metal to be deposited uniformly
in layers within the mold, means are provided for mov-
ing the mold in a horizontal direction upon the skid.
For this purpose, a pair of rams 34 and 35 are pro-
vided, the ram 34 extending through one end of the
furnace and ram 35 extending through the opposite end
of the furnace. Each of the rams extends into a cylinder
36 and is provided with a piston 37 therein and the
rams are selectively moved in opposite directions by
suitable hydraulic means well known in the art, thereby
moving mold 4 alternately in opposite directions. Slide
17 is so arranged in hopper 14 that when the mold as
shown in Fig. 3 of the drawings is moved toward the
left, finely divided metal is fed through one of the feed-
ing columns provided with the inclined end portion 15A,
15C or 15E extending in one direction toward its respec-
tive electrode whereas when the mold is being moved
toward the right, finely divided metal is fed through one
of the feed columns 13 having inclined end portion 15,
15B or 15D extending toward its respective electrode.
Valves for controlling the flow of the liquid in the
hydraulic system may be actuated by limit switches in
a manner well known in the art when each of the
pistons 37 reaches the desired position in its cylinder 36.

After metal is deposited in the mold from the finely
divided metal fed through each feed column on opposite
sides of the electrode in the first row as shown in Fig.
3, finely divided metal may be fed alternately through
the two feed columns on the opposite sides of the elec-
trode in the second row, and finally, finely divided metal
may be alternately fed through the feed columns in
the third row during movement of the mold in opposite
directions, to provide a uniform layer of metal in the
mold, or if desired, and particularly when the furnace
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is utilized in melting metals or alloys having a low
melting point, such as iron or alloys thereof, the open-
ings in the slide may be so arranged that finely divided
metal will be simultaneously fed to the three feed
columns on one side of the row of electrodes while
the mold is being moved in one direction and will be
simultaneously fed through the feed columns arranged
on the opposite side of the electrodes while the mold
is being moved in the opposite direction. After the first
layer of metal is deposited in the mold, the hopper 14,
together with the feed columns 13 and the electrodes 12
may be raised and the process continued until a casting of
the desired thickness is obtained.

The mold may be formed of any metal that will not
contaminate the metal being cast. In forming castings
of powdered titanium, it may for instance be formed of
copper or it may be formed of copper with a lining of
titanjum. During the melting process, means are pro-
vided for cooling the mold. For this purpose, the mold
is provided with spaced inner and outer walls 38 and
39 through which a cooling fluid, such as water, may
be passed in any suitable manner. As shown more par-
ticularly in Fig. 1 of the drawings, the cooling fluid
passes through an inlet pipe 40 through a conduit 41
in ram 34 and through an aperture in the head 42 of
the ram into the space between the walls of the mold and
then flows outwardly through an aperture in the head 43
of ram 35 and conduit 44 in the ram 35 to an outlet
passage 45.

Means are also provided for cooling the skid 5 and
for this purpose an inlet conduit means 46 is provided
on one or more of the legs § through which a cooling
fluid, such as water, is passed, which cooling fluid flows
between the walls of the skid and outwardly through a
conduit means 46z in one or both of the legs 9 at
the opposite end of the skid. If desired, however, the
cooling fluid may be passed through conduits in each
of the legs at one end of the skid and after the cooling
fiuid flows between the walls of the skid, is passed out-
wardly through conduits in each of the legs at the opposite
end of the skid.

To prevent the metal which is being melted in the
furnace from being contaminated by elements in the
atmosphere, such as oxygen, nitrogen, or carbon, means
are provided for sealing the portion of the furnace
through which rams 34 and 35 extend. For this pur-
pose, a mercury seal is provided in which the mercury
is maintained under pressure between the outer wall 1
of the furnace and a cap 47, the inner periphery of
which is secured to the outer wall of the furnace by
suitable means, such as welding. As shown more par-
ticularly in Fig. 4, means including conduit means 48 and
48q which are connected to the imlet and outlet sides
of a pump, not shown, are provided for maintaining the
mercury under pressure between the wall 1 of the furnace
and the cap 47.

Means are also provided for first forming a vacuum
within the furnace and then continually passing a gas
into and withdrawing it from the furnace which gas is
inert to the metal being melted for removing heat from
the furnace and any volatile impurities which are formed
during the melting operation. For this purpose, a pair
of inlet conduit means 49 and 50 are provided which
are arranged below the dome of the furnace and a pair
of outlet conduit means 51 and 52 are provided which
are arranged in the dome of the furnace. When the mold
is first inserted into the furnace and door 3 is closed,
valves 53 and 54 in the gas inlet pipes 49 and 50, re-
spectively, are closed and the air within the  furnace
is withdrawn through conduit means 51 and 52 which
lead to vacuum pumps, forming a vacuum within the
furnace. Valves 53 and 54 are then opened, the vacuum
pump leading to conduit means 51 is shut off, and a gas
which is imert to-the metal ‘being- melted is passed
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into the furnace through conduit means 49 and 50 and is
withdrawn through outlet conduit means 52.

When sponge titanium in a powdered or pulverulent
form is being melted in the furnace, after a vacuum is
first formed in the furnace, valves 53 and 54 are opened
and a gas which is inert to titanium, such as argon or
helium, is passed through conduit means 49 and 50 which
becomes contaminated with impurities from the titanium
and is withdrawn through conduit means 52. The argon

or helium which is withdrawn from the furnace may then -

be passed through a scrubber and if desired may be cooled
and again passed into the furnace through conduit means
49 and 50. It will be particularly noted that the outlet
conduit means 52 is located in the dome of the furnace

and the hot inert gas is being continuously withdrawn -

which not only serves to cool the furnace but also aids
in removing the vaporized impurities which were present
in the metal and thus greatly improves the physical prop-
erties of the cast metal and this is particularly true when
powdered or pulverulent sponge titanium is being melted
because titanium is adversely affected by volatile impuri-
ties, such as oxygen, hydrogen, and carbon.

When it is desired to remove the casting from the
furnace, door 3 which is provided in one side wall of the
furnace, is removed and to facilitate the removal of the
mold and casting, skid 5 is provided with indentations 55
into which a forked truck may be inserted to remove the
casting and mold from the furnace. A new mold may
then be inserted through the door opening into the fur-
nace and deposited upon the skid 5. The door which is
provided with a suitable sealing material is then replaced
and a vacuum is again formed in the furnace by remov-
ing the air through outlet conduit means 51 and 52.
Valves 53 and 54 are then opened and an inert gas is
continuously passed into and withdrawn from the fur-
nace during the melting operation in the manner pre-
viously described. .

For ascertaining the temperature within the furnace,
thermocouples 56 and 57 extending into the furnace may
be provided and if desired suitable peep holes which are
closed by a suitable transparent material may also be
formed in the wall of the furnace for observing the melt-
ing operation,

What is claimed is:

1. An electric arc furnace including a furnace wall, an
angular shaped mold arranged within the furnace, a pair
of feed columns extending through the wall of said fur-
nace and having outlet end portions arranged in the mold
at a spaced distance from the bottom thereof, an elec-
trode having an end portion arranged in the mold between
the outlet end portions of said feed columns, and the out-
let end portion of one of said feed columns being inclined
in one direction toward said electrode and the outlet end
portion of the other feed column being inclined in the
opposite direction toward the electrode, means for al-
ternately moving said mold in opposite directions, means
whereby fine metallic particles may be fed into the feed
column, the outlet end portion of which is inclined in
one direction toward the electrode when said mold is
moved in the same direction as the outlet end porticn of
the feed column is inclined toward the electrode and
means whereby fine metal particles may be fed into the
other feed column when the mold is moved in the op-
posite direction, means for applying sufficient electrical
energy to said electrode to provide an arc of sufficient
intensity between the electrode and the metal particles
passing into the mold to melt the metal particles, and
means for cooling the mold, the electrode, and the feed
columns during the melting cperation. ‘

2. An electric arc furnace including a wall, a mold ar-
ranged within the furnace having a bottom wall, a hepper
for metal particles arranged above said furnace and hav-
ing a pair of feed columns arranged in spaced relation to
each other and extending downwardly through the wall
of said furnace, said feed columns having their upper ends
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connected to said feed hopper and their lower end por-
tions arranged within said mold and in spaced relation
to the bottom wall thereof, an electrode extending through
the wall of said furnace and having its lower end portion
arranged between said feed columns, means arranged
above the mold for connecting said electrode to said feed
columns, means for moving said mold in opposite direc-
tions relative to said feed columns, means whereby metal
particles may be fed into one of said feed columns when
the mold is moved in one direction and means whereby
metal particles may be fed to the mold through the other
feed column when the mold is moved in the opposite di-
rection, means for applying sufficient electrical energy to
said electrode to provide an arc of sufficient intensity be-
tween the electrodes and the metal particles which are
fed into the mold to melt the metal particles, means for
cooling said mold, electrode, and feed columns during the
melting operation, and said hopper, feed columns, and
electrode being movable vertically relative to the bottom
of the mold so that after a layer of metal is formed in the
mold, additional layers of metal may be deposited in the
mold to form a casting of the desired thickness.

3. An electric arc furnace including a wall, a mold ar-
ranged within the furnace having a bottom wall, a hop-
per for metal particles arranged above said furnace and
having a pair of feed columns arranged in spaced relation
1o each other and extending downwardly through the wall
of said furnace, said feed columns having their upper
ends connected to said hopper and their lower end por-
tions arranged within said mold in spaced relation to the
bottom wall thereof, an electrode extending through the
wall of said furnace between the two feed columns and
having its free end portion extending into said mold and
the lower end portions of each of said feed columns being
inclined toward said electrode, means for moving said
mold in opposite directions relative to said feed columns
and electrodes, means whereby metal in the form of fine
particles may be fed to one of said feed columns when
the mold is moved in the same direction as the lower end
portion of the feed column is inclined toward the elec-
trode and means whereby fine metal particles may be
fed into the other feed column when the mold is moved
in the opposite direction, means for applying sufficient
electrical enmergy to said electrode to provide an arc of
sufficient intensity between the electrode and the metal
particles which are fed into the mold to melt the metal,
means for connecting said electrode to the feed columns,
and said hopper, feed columns, and molds being movable
vertically upwardly after each layer of metal is deposited
in the mold to provide a casting of the desired thickness.

4. An electric arc furnace including a wall, a rectan-
gular-shaped mold arranged within the furnace having a
bottom wall, a hopper for metal particles arranged above
the furnace and having a series of feed columns arranged
in pairs in spaced relation to each other and extending
downwardly through the wall of said furnace, each of said
feed columns having its upper end connected to the hop-
per and its lower end portion arranged within said mold
in spaced relation to the bottom wall thereof, a plurality
of electrodes, each of which is arranged between each
pair of feed columns tc provide a series of rows consist-
ing of two feed columns and one electrode and the lower
end portion of each feed column in each row being in-
clined toward the electrode arranged therebetween, means
for moving said mold in opposite directions relative to
said feed columns and electrodes, means whereby metal
in the form of fine particles may be fed into at least one
of said feed columns which is inclined in one direction
toward said electrode when the mold is moved in the
same direction as the lower end portion of the feed col-
umn is inclined and means whereby fine metal particles
may be fed into af least one of the feed columns on the
opposite side of said electrodes when the mold is moved
in the opposite direction, means for applying sufficient
electrical energy to the electrode which is arranged ad-
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jacent a column through which metal particles is being
fed to provide an arc of sufficient intensity between the
electrode and the metal particles to melt the metal, means
for connecting said electrodes to the feed columns, and
said hopper, feed columns and electrodes being movable
vertically upwardly after each layer of metal is formed
in the mold to provide a casting of the desired thickness.

5. Apparatus as defined in claim 4 in which means are
provided for selectively feeding metal in the form of fine
particles to one of the feed columns which is inclined in
one direction toward one of the electrodes when the mold
is moved in the same direction as the lower end portion
of the feed column is inclined and for selectively feeding
metal in the form of fine particles to the other feed col-
umns arranged on the opposite side of the electrode when
the mold is moved in the opposite direction and for
selectively and alternately feeding metal particles to the
feed columns on the opposite side of each of the other
electrodes while the mold is moved in correspondingly
opposite directions and in which means are provided for
selectively applying sufficient electrical energy to each
electrode to provide an arc of sufficient intensity between
each electrode and the metal particles passing in prox-
imity thereto to melt the metal.

6. An electric arc furnace including an outer wall, an
angularly-shaped mold arranged within the furnace in
sufficiently spaced relation to the furnace wall to permit
substantial horizontal movement of the mold within the
furnace, said mold including a flat bottom wall and side
walls extending upwardly from the bottom wall which
side walls provide with the bottom wall an angularly-
shaped casting cavity for receiving molten metal, means
for providing a passageway through which metal in the
form of small particles may be fed into a portion of
the cavity of the mold, an electrode, said electrode having
its inner end portion extending into the cavity of the
mold in spaced relation to the bottom of the mold and
in close proximity to the metal particles passing into the
mold, means for applying sufficient electrical energy to
said electrode to provide an arc of sufficient intensity be-
tween the electrode and the metal particles passing into
the cavity of the mold to melt the metal particles, means
for alternately moving the mold in opposite directions
in a horizontal path relative to the electrode and the metal
particles while the metal particles are being passed into
the cavity of the mold so that during the melting of the
metal particles a uniform layer of metal will be deposited
upon the bottom wall of the mold and will be retained
in place by the side walls of the mold, and means for
cooling said mold during the melting operation to form
an angularly-shaped flat casting within the mold cavity.

7. A substantially closed electric arc furnace including
an outer wall, an angularly-shaped mold arranged within
the furnace in spaced relation to the furnace wall, said
mold being provided with a flat bottom wall and side
walls shaped to provide with the bottom wall an an-
gularly-shaped casting cavity for receiving molten metal,
means extending through the wall of the furnace and
terminating' within the cavity of the mold for providing
a passageway through which metal in the form of small
particles may be fed into a portion of the cavity of the
mold, an electrode having its free end portion arranged
in the cavity of the mold in spaced relation to the bottom
wall of the mold and in close proximity to the metal par-
ticles passing into the mold, means for applying sufficient
electrical energy to said electrode to provide an arc of
sufficient intensity between the electrode and the metal
particles passing into the cavity of the mold to melt the
metal particles, means for alternately moving the mold
in opposite directions in a horizontal path relative to the
electrode and the metal particles passing into the mold
cavity during the melting of the metal particles for pro-
viding a uniform deposit of metal within the cavity of
said mold which metal is retained in place by the side
wall means of said mold, means for cooling said mold
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during the melting operation to solidify the molten metal
deposited in the mold cavity in the form of a flat casting,
and means during the melting and casting of the metal
particles for continually passing a gas through the furnace
which is inert to the metal being liquefied and cast to cool
the furnace and to remove from the interior of the fur-
nace impurities from the metal which become volatile
during the melting and casting of the metal particles.

8. A substantially closed electric arc furnace including
a bottom wall, side walls extending upwardly in a sub-
stantially vertical direction from the bottom wall of the
furnace to provide a lower chamber and said side walls
being then extended upwardly and inwardly and merging
at their upper portions to provide a dome for said furnace
and an upper chamber which is in communication with
but is substantiaily smaller than the lower chamber, an
angularly-shaped mold arranged within the lower cham-
ber of said furnace which mold is in sufficiently spaced
relation to the furnace wall to permit substantial horizon-
tal movement of the mold within the furnace, said mold
having 2 flat bottom wall and side walls extending up-
wardly from its bottom wall to provide a casting cavity,
means extending through a wall of said furnace and ter-
minating in the cavity of said mold for providing a pas-
sageway through which metal in the form of small par-
ticles may be fed into a portion of the cavity of said mold,
an electrode, said electrode having its inner end portion
extending into the cavity of said mold and being arranged
in proximity to the metal particles passing into the cavity
of the mold, means for applying sufficient electrical energy
to said electrode to provide an arc of sufficient intensity
between the electrode and the metal particles passing into
the cavity of the mold to melt the metal particles, means
for alternately moving the mold in opposite directions
in a substantially horizontal path relative to the electrode
and the metal particles passing into the mold while the
metal particles are being melted to provide a substan-
tially uniform deposit of metal in the cavity of said mold,
means for cooling the mold during the melting operation
to solidify the molten metal which is formed into a sub-
stantially flat casting, inlet means extending through the
wall of the lower portion of the furnace through which
a gas which is inert to the metal being melted and cast
may be passed into the lower chamber of said furnace
and outlet means extending through the wall of the dome
portion of the furnace through which the inert gas may
be withdrawn for cooling the furnace and removing there-
from volatile impurities from the metal particles which
volatile impurities are formed during the melting op-
eration.

9. An electric arc furnace comprising side and end walls
and an upper wall arranged to provide a substantially en-
closed chamber, a rectangularly-shaped mold arranged
within the chamber of said furnace which is spaced at a
sufficient distance from the walls of said furnace to per-
mit substantial longitudinal movement of the mold within
the furnace, said mold having a bottom wall and upward-
ly extending side and end walls to provide a rectangularly-
shaped casting cavity, a feeding column extending through
a wall of said furpace and having its free end portion
terminating within the cavity of said mold through which
metal in the form of small particles may be fed into the
cavity of the mold, an electrode having its free end por-
tion extending into the cavity of said mold in proximity
to the metal particles passing into the cavity of the mold,
means for applying sufficient electrical energy to said elec-
trode to provide an arc of sufficient intensity between the
electrode and the metal particles passing into the cavity
of the mold to melt the mietal particles, said mold being
of sufficient length that its end walls are spaced a sub-
stantial distance from said electrode and said’ feeding
column when the mold is in a substantially central posi-
tion within said furnace, means for alternately moving
said mold in opposite directions in said furnace while the
metal particles are being melted so that a uniform deposit
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of metal will be formed within the cavity of the mold,
and means for cooling said mold to provide a rectan-
gularly-shaped casting within the cavity of the mold.

10. A substantially closed electric arc furnace includ-
ing spaced end walls, a stationary skid arranged within
said furnace, an angularly-shaped mold arranged within
the chamber of said furnace, said mold having a botiom
wall slidably mounted on said skid and side and end walls
extending upwardly from its bottom wall to provide an
angularly-shaped casting cavity, a feeding column ex-
tending through said furnace and having its free end por-
tion terminating within the cavity of said mold through
which metal in the form of small particles may be fed
into the cavity of the mold, an electrode having its free
end portion extending into the cavity of said mold in prox-
imity to the metal particles passing into the cavity of
said mold, means for applying sufficient electrical energy
to said electrode to provide an arc of sufficient intensity
between the electrode and the metal particles passing into
the cavity of the mold to melt the metal particles, said
meld being of sufficient length that its end walls are
spaced a substantial distance from said electrode and
feeding column when the mold is in a substantially
central position between the end walls of said furnace,
means for alternately moving said mold in opposite direc-
tions on said skid while the metal particles are being
melted so that a uniform deposit of metal will be formed
in the cavity of the mold, and means for cooling said
mold to provide a rectangularly shaped casting within
the cavity of the mold.

11. A substantially closed electric arc furnace includ-
ing spaced end and side walls, a rectangularly shaped sta-
tionary skid arranged in said furnace, and one of the
side walls of said furnace being provided with a doer
arranged opposite to said skid, an angularly-shaped mold
arranged within said furnace, said mold having a bottem
wall slidably mounted on said skid and side and end
walls extending upwardly from its bottom wall to provide
an angularly-shaped casting cavity, a feeding column
extending through one of the walls of said furnace and
having its free end portion terminating within the cavity
of said mold through which metal in the form of smail
particles may be fed into the cavity of the mold, an elec-
trode having its free end portion extending into the cavity
of said mold in proximity to the metal particles passing
into the cavity of the mold, means for applying suffi-
cient electrical energy to said electrode to provide an arc
of sufficient intensity between the electrode and the metal
particles passing into the cavity of the mold to melt the
metal particles, said mold being of sufficient length that
its end walls are spaced a substantial distance from said
electrode and feeding column when the mold is in a
substantially central position between the end walls of
said furnace, means for alternately moving said mold in
opposite directions on said skid while the metal particles
are being melted so that a uniform deposit of metal will
be formed in the cavity of the mold, and means for ccol-
ing said mold to provide a rectangularly-shaped casting
within the cavity of the mold, and said skid being pro-
vided with indentaticns below said mold for receiving a
forked truck by means of which the mold may be removed
from said skid and furnace and a new mold deposited on
the skid when the furnace door is open.

12. The method of preparing angularly-shaped flat cast-
ings which comprises inserting within the walls of a
substantially closed furnace and in spaced relation to the
walls of the furnace a mold having a flat bottom wall
and an angularly-shaped casting cavity, feeding metal
in the form of small particles into one portion of the
cavity of the mold, applying sufficient electrical energy
to an electrode having a free end portion aranged in the
cavity of the mold in proximity to the metal particles
being fed into the cavity of the mold to melt the metal
particles, alternately moving said mold in a horizontal
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path in opposite directions relative to said electrode and 75

the metal particles being fed into the cavity of the mold
to provide a uniform deposit of metal within the cavity
of the mold, and cooling thz mold to solidify the metal
formed therein into an angularly-shaped flat casting.

13. The method as defined in claim 12 including the
step of passing through the furnace a gas which is inert
to the metal being melted to cool the furnace and to
remove from the furnace impurities in the metal particles
which volatilize while the particles are being melted.

14. The method as defined in claim 13 in which the
small particles which are fed into the cavity of the mold
consist essentially of titanium and minor impurities.

15. The method of simuitaneously preparing an alloy
and casting it into the form of an angularly-shaped cast-
ing which comprises inserting within a substantiaily closed
{urnace in spaced relation to the walls thereof, a mold
having a flat bottom wall and an angularly-shaped cast-
ing cavity, feeding into a portion of the mold cavity at
least two metals in the form of small particles in such
proportions relative to each other than an alloy will
be formed when the metals are mixed together in the
molten state, applying sufficient electrical energy to an
electrode having a free end portion arranged in the cavity
of the mold in close proximity to the metal particles
being fed into the mold to melt the metal particles, al-
ternately moving said mold in a horizontal path in op-
posite directions relative to said electrode and the metal
particles being fed into the cavity of the mold during the
melting operaiion to form a uniform layer of metal with-
in the angularly-shaped cavity of the mold, and cooling
the mold to solidify the metal deposited therein to form
a flat angulariy-shaped casting.

16. The method of simultaneously preparing a titani-

‘um base alioy and casting it into the form of an angu-

lariy-shaped flat casting which comprises inserting within
and in spaced relation to the walls of a substantially
closed furnace, a mold having a flat bottom wall and an
angularly-shaped casting cavity, feeding into a portion
of the cavity of the meld a mixture comprising a pre-
dominant amount of titanium in the form of smail par-
ticles and a minor amount of at least another metal in
tne form of small particles in such relative proportion
io the titanium particles that it will form an ailoy with
the titanium when the metals are mixed together in the
mollen state, applying sufficient electrical energy io an
ciectrode having a iree end portion arranged in the
cavity of the mold in proximity to the mixture of metal
pariicies being fed into the cavity of the mold to melt
ine metal particles, alternately moving said mold in op-
posite directions in a horizontal path relative to said elec-
irode and the mixture of metal particles being fed into the
cavity of the mioid io provide a uniform deposit of the
molten mietal witiin the angularly-shaped cavity of the
mold, passing through the furnace during the melting
operation a gas which is inert to the meial particies being
meited to cool the furnace and to remove from the fur-
nace volatile impurities from the mixture of metal par-
ticies while they are bsing melted within the cavity of
the moid, and cooling the mold to solidify the metal
deposited therein into an angularly-saaped flat casting,
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