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6 Claims,

This invention relates to furnaces and in par-
ticular to furnace structure for use in conjune-
tion with the melting of consumable electrodes,
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drive and roller
as the electrode

means for guiding the electrode
is melteq.
Cther objectg of

serap titanium

15

are employed because the furnace
facilities available have been inadequate to
handle large electrodes weighing in the order of
several hundred bounds. Where attempts have
been made to form the large ingots by using a
multiplicity of the small consumable electrodes
fed in Sequence, it has been found that the re-
sulting ingot is usually contaminated., op the
other hand, where attempts have been made to
use large electrodes, the weight of the electrode
is so great that difficulty has been encountered
in loading the electrode into the furnace, the

electrode often breaking under_its own weight
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invention is to brovide ga
furnace structure for facilitating the loading and
melting of large consumable electrodes,

Another object of this invention is to provide
a furnace structure having a portion thereof tilf-
able for facilitating the loading of large con-
sumable electrodes therein,

A further object of the invention is to provide
a furnace strueture having g portion thereof
tiltable in g DPredetermined manner and in which
means are disposed to Support and guide g large
consumable electrode as it is loaded into the
furnace.

A more specific object of this invention is the
brovision in g tiltable furnace structure of g
roller track ang guide means for facilitating the
loading of g consumable electrode therein, the
roller track ang guide means being disposed to
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Figure 1 is g view in elevation of g furnacs
structure embodying the features of this inven-
tion;

Fig. 2 is a view in elevation of the structure of
Fig. 1 Ulustrating the structure as tilted;

Fig. 3 is a view bartly in elevation and partly
in section ang greatly enlarged of a portion of
the structure of Fig. 1 as taken along the line
ITT—3711 thereof;

Hig. 4 is an elevational view partly in section
ang greatly enlarged of g bortion of the strue-
ture of Fig, 1 llustrating the tiltable mmounting
of the structure and the mounting of the adjust-
able drive roll ;

Flg. 5 is a view with parts broken away and
partly in section and greatly enlargedq llustrating
the adjustable drive mechanism of the furnace
structure;

Fig. 6 is a view in section taken along the line
VI—VI of Fig. 5 illustrating the Mmounting of the
adjustable drive roll;

Fig. 7 is g top end view with cover removed
of the vertieal housing of the furnace structure;

Fig. 8 is a view in section of the vertical hous-
ing taken along the line VIIT—VIII of Fig. 7;

Fig. 9 is a fragmentary view in section and
greatly enlargeq of the roller track within the
housing {aken along the line IX—I% of Fig. 7;

Fig. 10isa top plan view of an insulating wager
jacket forming a part of the furnace structure of
Fig. 1;

Pig, 11 is g

taken along the line XIT—XII of Fig. 11; ang
.13 is a fragmentary view greatly enlarged
of the mounting for the rolls of the water jacket
as taken along the lines XIIT—XTIT of Fig, 12,
Referring to the drawing ang in particulay
Figs. 1 ang 2 thereof, thig invention ig llustraged

bosed to seat on g substantially rectangular hage
bortion {4 to which an insulating water jacket [§
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i{s connected as by means of bolts 18, the water
jacket 16 in turn being disposed to seat on the
rim 28 of a copper crucible 22 contained within
o water jacket 24. AS illustrated in Fig. 1 the
crucible 22 and the enclosing water jacket 24
therefor are disposed in a pit or in any event dis-
posed with the rim members thereof on the
level of a foundation member 26. The furnace
structure {6 is disposed to support, guide and feed
a consumable electrode 28 into the crucible 22
where it is melted by passing current there-
through to effect arcing between the end of the
electrode 28 and an initial deposit 30 of titanium
base metal whereby the melting of the electrode
28 will form an ingot in the crucible 22.

The structure of the water jacket 24 which is
provided with an inlet 32 and an outlet 34 and
the structure of the crucible 22 are well-known
and need not be described in detail, it being
apparent that both the water jacket 24 and the
crucible 22 are formed with rim members 36 and
28, réspectively, whereby when a gasket 88 is
disposed between the rims 20 and 36 an effective
seal will be maintained therebetween. The rim
98 of the crucible 292 is provided with & terminal
lug 40 disposed to be connected to the positive
terminal of a direct current source of supply
(not shown) by a cable 42.

In order to strengthen the vertical housing {2
so that it may support the weight of the electrode
28 under certain operating conditions, a plurality
of outwardly extending and spaced 1ib members
44 are disposed lengthwise of the housing {2 on
one side thereof to connect the housing {2 with
the top plate 48 of the lower portion {& which
carries the housing {2. The lower rectangular
portion 14 is also reinforced as illustrated in Figs.
1 through 4 by a plurality of spaced ribs 4% dis-
posed between the base plate 56 and the outer
periphery wall of the lower portion {4.

Ag more clearly illustrated in Figs. 1 through 4
the lower portion {4 comprises & rectangular
housing formed of the top plate member 46 and
2 base plate member 50 and having side walls 52
and 84 and end walls 56 and 58. The base plate
59 is of a size to extend beyond the end and side
walls a slight distance for receiving a strip mem-
ber 63 aboutb its outer edge upon which the end
walls and side walls seat and which forms a base
for receiving the reinforcing ribs 48 which are
spaced about the outer periphery of the end and
side walls. The upper plate 46 and the base plate
58 have aligned openings therein for receiving or
permitting the passage of the electrode 28 there-
through in a manner to be referred to hereinafter.

Tn order to support the furnace structure igin
an operative relation with respect to the crucible
22, provision is made for supporting the weight
of the furnace structure at two of the outer edges
of the rectangular lower portion 4. Thus as
illustrated in Figs. 1, 5 and 4, a pedestal 62 pro-
vided with a foot 64 extends along the one edge
of the base plate 58, the upper edge of the pedestal
¢2 being secured as by welding to the base plate
5. The opposite edge of the lower portion {4 is
disposed to be supported through - & pivotal
mounting on the foundation 2. Thus as more
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clearly illustrated in Fig. 4, a pair of pedestals .

66 and 88 are disposed in spaced relation on the
soundation 26, each of the pedestals 86 and &3
carrying a pearing housing 70 and 12, respectively,
containing bearings (not shown) for receiving the
ends of a shaft 78 gbout which the housing 18 is
disposed to be rotated. The base plate 50 is also

provided with a pair of bearing housings 76 and

75

4

1% secured to its lower outer edge in spaced rela-
tion and being provided with bearings (not
shown) for cooperating with the shaft 14 to per-
mit tilting of the furnace structure 18. The bear-
ing housings 16 and 18 can be secured to the lower
base plate B in any suitable manner, for example
by the bolts 88 as illustrated. Likewise, the bear-
ing housings 18 and 72 may also be suitably bolted
to the pedestals &5 and 68, respectively, so as to
maintain the shaft 14 in an operaiive relation
with respect to the housing 10.

Tn order to support the housing {2 in a hori-
zontal position when the housing 9 is tilted or
rotating about the shaft 14 to the horizontal
position as illustrated in Fig. 2 an outwardly ex-
tending rib 82 is disposed on the one side of the
housing i2 in alignment with one of the rein-
forced ribs 44, the rib 82 being reinforced by ribs
84, extending at right angles therete and partially
extending about the periphery of the housing 12,
the ribs 82 and 84 peing suitably welded together
and to the housing {2. The ribs 82 and 84 prefer-
ably extend outwardly from the housing 12 and
terminate in a foot 36 disposed to seab on the
foundation 2§, the length of the rib 82 peing suffi-
cient to maintain the housing {2 in a horizontal
position when the foot 88 is seated against the
foundation 28. Where desired a ring 88 may be
provided, being secured to the rim 29 on the upper
end of the housing {2 to which a lift hook (not
shown) can be attached for facilitating move-
ment of the furnace structure 10 aboub the pivot
shaft 24.

The housing 12 comprises a tubular member
naving the rim 89 disposed about its upper end
for receiving the rim 92 of a cover member 94,
the rims being secured together as by means of
bolts 96. preferably each of the rims 98 and 92
are recesssed as at eg (Figs. 7 and 8) for receiv-
ing a gasket material (ot shown) to thereby
render the joint between the cover and the upper
end of the housing leak-proof. The cover 94 may
he provided with a gas inlet 108 for admitting
gas to the furnace structure as will be referred
to more fully nereinafter.

The tubular housing 12 is provided with a roller
track 182 as more clearly shown in ¥igs. 7,8 and
9, the roller track 102 extending along the one
gide of the housing {2 that is reinforced by the
rib 82 and the ribs 46.- The roller track 102 is
formed of @ plurality of yollers 104 disposed in
spaced relation to one another and carried in
spaced channel members 186 and {48 which are
secured to the inner wall of the housing i2. The
rollers {84 have the outer ends of their shafts 110
disposed to ride in the channels 1848 and {48, the
gpacing between the rolls {08 heing maintained
by blocks (12 disposed in the channels 166 and
188 between corresponding ends of the shafts {10.
The rolls {64 are preferably formed of steel to
withstand wear thereon as the electrode Passes
thereover as wil pbe referred to hereinafter.
preferably the roller track 182 extends substan-
tially throughout the length of the housing 2
terminating closely adjacent the lower portion 14
of the furnace structure.

In order te provide guiding means, the purpose
of which will be more clearly explained herein-
after, o plurality of angle members 14, 116 and
{18 are dispesed in spaced relation about the
inner beriphery of housing §2 peing welded in
assembled position. The guide members ita, 116

and 118 are preferably spaced 90° apart with the-

guide members {18 and 116 opposite one another
-and about 09° from the center of the roller track
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{02. The size of the guide members {14, {16 and
118 will depend somewhat upon the size of the
electrode 28 which is to be employed in the fur-
hace structure, in a1l cases the spacing hetween
the guide members | 14, 116 and (18 ang the roller
track 182 being sufficient to accommodate the
electrode 22 therebetween.

The lower portion {4 is disposed to contain a
drive mechanisin for supporting andg feeding the
electrode 28 into the crucible 22 when the furnace
structure 10 is in the vertical position lustrated
in Fig. 1. As illustrated in Figs, 3, 4 and 5 the
drive comprises a Pair of rollers {28 and {22 pref-
erably provided with an outer coating 124 of
rubber or other suitable material having g high
coefficient of friction for frictionally engaging
the electrode 23 to maintain the weight thereof
between the rolls and when actuated to feed the
electrode 28 into the crucible 22. In the embodi-~
ment illustrated, the rolier 120 comprises a pres-
sure roller whereas the roller 22 comprisss the
positive drive for the electrode. In order to sup-
port the roller membpers, side plates 126 and i28
are disposed in spaced relation {o seat on the base
blate 88 being secured thereto in any well-known
manner and extending upwardly toward the top
plate member 4§ of the lower housing {4. The
side plate memper 123 has a section removed
therefrom to leave g window or opening {24 there-
in for receiving an adjustable mounting for the
bressure roller 120.

As more clearly llustrated in
pressure roll {28 is disposed to be carried by a
shaft 132 the end of which is mounted in & bear-
ing housing {24 which is secured in an adjustable
plate 136. In Fig, 6, the adjustable plate 136 is
Provided with a retaining ring {38 for retaining
the bearing housing i34 in position therein, the
adjustable plate being disposed for slidahle move-
ment with respect to an upper block member 149
which is welded to the upper edge of the window
130 and on a take-up wear member 142 carried
by the lower edge of the window {39. The take-up
wear member 142 is formed of two components
144 and 146 which are correspondingly bevelled
and are provided with a tongue and groove fit
on their cooperating bevelled surfaces, The lower
portion 144 of the take-up portion is slotted as at
148 and (50 for permitting slidable movement
relative therete of the upper portion {46, set-
screws 52 ang 154 being disposed to extend
through the slots 48 and {50, respectively, into
the upper portion 14§ so that when tightened to
seat against the lower edge of the lower portion
144, the upper portion 148 will be held in g fixed
bosition relative to the lower portion {44, the
latter being preferably welded in position to the
lower edge of the window 139. A setscrew 155 is
disposed to be actuated to control movement of
the upper portion 14§ relative to the lower portion
144 of the wear take-up member i42. In order to
provide for a tight sliding fit of the adjustable
Plate 136 a gib 156 ig disposed between an edge
of the slidable plate member 136 and the block
member 140, a gib 158 also being disposed be-
tween the plate member 135 and the upper por-
tion 146 of the wear take-up member j42. The
gibs 156 and 158 are secured in position by means
of setscrews 160 which extengd through the plate
member 136 into the gibs,

Provision is made for manually adjusting the
Position of the pressure roller 120. Thus 3 thrust
plate or pad 62 ig disposed to seat against an
edge of the slidable plate 136, the thrust plate or
pad being connecteqd ag by means of a threaded
arm 164 to a sprocket 166 carried at the outer end

Pigs. 5 and 6, the
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-shown),

of the arm 164, the sprocket 168 being pinned
as at 165 or otherwise secured to the outer end
of the arm 164 which terminates in a square end
167 disposed to receive a socket wrench (not
As illustrated the eng of the side plate
128 is provided with g, pressure plate 168 through
which the arm 184 i5 disposed to extend, the pres-
sure plate {€8 being secured in the side plate {28,
A helical spring |7g is disposed to seat against
and between the prassure plate {68 and the thrust
blate or pad i452 to apply a biasing pressure
against the thrusg plate 162 to maitain the slid-
ing plate {35 in g position where the pressure
roll 125 wiil he carried in pressure frictional en-
gagement with the electrode 23, As illustrated
the thrust plate or pad 162 is provided with a
threaded recess 72 for receiving the threaded end
of the arrn 164 whereby a turning movement of
the suuaze eng (87 will effect movement of the
thrust plate 152 and censequently movement of
the slide plate 125 and pressure roller {2@ carried
thereby to maintain the pressure roll 124 in frie-
ticnal engagement with the electrode 28. The
sprocket {66 is preferably disposed on the arm
84 to seat against & thrust bearing assembly
formed of the thrust bearing 175 disposed be-
tween thrust collars ITi. Such a mounting of
the sprocket 186 allows some movement of the
Dressure roll 126 under the influence of the spring
178 to maintain the bressure roller {29 in g tight
frictional engagement with a surface of the elec-
trode 28 regardless of irregularities op nen-uni-
formities of the surface so engaged. In order to
manually turn the end 157 of the arm 164, g plug
174 is provided in the end wall of the lower por-
tion 1§, the plug (74 being threaded in g housing
178 which extends through the end wali 83. Thus
by removing the threaded plug 114 from the hous-
ing {716 access may be had to fit a socket wrench
(not shewn) to the end 187 to effect a manual op-
eration of the sprockeg 138 and the arm 154 to
slidably adjust the position of the pressure roli
120.

The other end of the shaft {32 is similarly
mounted in a bearing housing which ig adjustably
mounted in a manner identical to that of the
bearing housing (24 and disposed to be adjusted
by movement of g sprocket 169 carried on the end
of the arm (7!, The sprockets 136 and {89 are
conunected as by means of a chain drive 113 so
that a manual adjustment of the end (87 of arm
188 will effect & simultaneous movement of
sprockets {86 and (69 to bosition the rolier 12¢.

The drive roll {22 is carried by a drive ghaft 118,
the ends of which extend through bearing hous-
ings 188 and 182 carried by the side plateg 128
and {28, respectively, the bearing housings having
bearings (not shown) for obtaining an eficient
transmittal of force o the drive roll {22, The one
end of the shaft {78 extends through the bearing
housing 185 and carries a cone worm gear {84
at its outer end thereof, the cone worm gear 124
heing disposed to be driven by a pinion {88 which
is carried on a shart disposed to rotate in hab-
bitted bearing pillow blocks 188 and {8 when
actuated. The drive roll 122 is also preferably
provided with an outer cover of rubber or other
material of high coefficient of friction to effect
a good frictional engagement with a surface of
the electrode 28.

In order to drive the drive roll 422 a driving
motor {92 is supported externally of the housing
£2 on a suitable platform carried by the top plate
mmember £6, the motor {62 being connected
through a vight angle gear reducer {84, a flexible
drive 195 and a flush type seal 198 contained in
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the top plate 46 of the lower portion 14 of the fur-
nace structure, the shaft 188 extending through
the shaft seal. The shaft seal 198 may be main-
tained in position by any suitable means as for
example the clamp 208.

Tn order to provide a good electrical contact
with the electrode 28 a pair of contact shoes 282
and 204 are disposed In the space between the
pressure roll. 120 and the drive roll 122 to e
bizsed into engagement with opposite surfaces
of the electrode 28. Each of the contact members
292 and 204 are of similar structure being pro-
vided with a relatively fiat shoe or contact sur-
face 206 and 288, respectively, such shoe being
formed of conducting material and being pivot-
ally carried on airras 210 and 212, respectively,
which are pivotally mounted on support members
214 and 215, respectively, carried by the top plate
member 48, the arms 218 and 212 being biased as
by springs 218 and 928, respectively, to force the
shoes 28§ and 238, respectively, into engagement
with the electrode 28. Each of the shoes 286 and
993 are preferably connected as by cables 222 and
224, respectively, to a terminal block 228 which
extends through the top plate member 48 and is
provided with & terminal 228 disposed to be con-
nected to a terminal of negative polarity of a
direct current source of power (not shown).
Since the contact members 232 and 284 have rela-
tively long contacting surfaces 206 and 208, re-
spectively, a good sliding contact will always be
maintained between the conbact members 262 and
234 and the electrode 28 as the electrode passes
therebetween to thereby maintain a good electri-
eal connection with the electrode.

The insulating water jacket 1§ carried by the
lower portion {8 is better illustrated in Figs. 10,
11 and 12. As illustrated therein, the water
jacket 18 comprises two spaced rectangular side
wail members 238 and 9237 disposed between an
upper rim memier 2324 and a lower rim member
238. The inner rectangular side wall 238 co-
operates with openings in the rim members 234
and 236 for defining a passage 938 of a size suit-
able for accommodating the clectrode 28 as it is
fed by the drive mechanism into the crucible 22.
As illustrated, the water jacket 16 is provided
with an inlet 248 and an outlet 242 for supplying
5, continuous fiow of cooling water (not shown)
to the water jacket 16 to provide for adequately
cooling the jacket §6 and preventing a substan-
tial transter of heat therethrough from the
crucible 22 to the lower portion {4 of the furnace
structure i& containing the driving mechanism.
A gas eghaust conduib s&4 is provided in com-~

munication with the passageway 238 in the water

jacket 8.

1n order to prevent damage to the water jacket
i and to cooperate in guiding the electrode 28
as it is fed to the crucible i, a plurality of rolls
946, 248, 258 and £BZ are disposed about the
periphery of the passageway 338 in such a posi-
tion that the surface of the rolls will extend
within the passageway 238 defined by the side
walls 238, The rolls 248 through 352 are pref-
erably formed of steel and are provided with
bearings 256 at their outer ends, the bearings
peing preferably of heat-resisting fibrous mate-
vial impregnated with a synthetic resin. As
better illustrated in Figs. 11 through 13 the lower
edges of the inner walls 230 are stepped as at 256
for receiving supporting blocks 258 which are
recessed as at 26¢ for receiving the bearing ends
o954 of the rolls. The supporting blocks 258 are
held in position in the stepped side walls 230 as
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by means of bolts 262 which extend thirough the
vim member 236. Thus each of the rolls 246
through 252 is disposed to be engaged by one of
the surfaces of a substantially rectangular elec-
trode 28 as it passes through the water jacket 16
to the crucible 22.

In practice in order to load the electrode 23
into the furnace structure 16 the furnace struc-
ture is tilted about its pivot shaft 24 by lifting
ring 88 in any suitable manner as by a lifting
crane or otherwise to tilt the furnace structure
from the vertical position illustrated. in Fig. 1
to a horizontal position as illustrated in Fig. 2
with the foot 86 of the supporting rib 82 seated
against the foundation 9§. The cover 98 is then
removed from the end of the housing 12 and an
electrode 28 of titanium base metal is raised to
a horizontal position where it can enter the :
housing 19, the electrcde resting upon the rolls
{84 of the roller track 102, As the ends of the .
guide members §18, {1 and 113 are bevelled as
illustrated in Fig. 8 they aid in guiding the elec-
trode into a central position within the housing
i2, the inwardly extending edges of the guide fi4,
{16 and {18 functioning to maintain the electrode
in such central position as it is moved along the
roller track (8Z. The roller track 192 funciions
to support the weight of the electrode 28 as it is
in the horizontal position to prevent breakage .
thereof as the electrode 28 is loaded into the
furnace structure.

Prior to admitting the electrode 28 into the
furnace structure it will be understood that the
position of the pressure roll 128 is adjusted so
that the pressure roll {20 will cooperate with the
guide roll 122 to receive the end of the electrode
28 in a supporting frictional engagement. Such
adjustment of the position of the pressure roll
128 can be effected either by adjusting the wear
take-up blocks {44 and 146 or by removing the
plug 174 from the end wall 56 to manually ad-
just the sprocket {68 to effect an adjustment
of the thrust pad 162 relative to the supporting
plate  {38. Adjustment of the wear take-up
blocks 144 and 146 prior to a melting operation
can be readily effected by loosening the ‘set-
screws 152 and (54 and thereafter turning the
setscrew 155 to effect a relative movement of the
upper block {46 with respect to the lower
block 144.

Assuming that the pressure roil {20 has been
adjusted relative to the guide roll (22 for engag-
ing the end of the electrode 3%, then by moving
the electrode 28 along the roller track 102, the
end of the electrede enters the lower portion 14
and is forced between the pressure roll 12§ and
the drive roll {22. At the same time the spring
biased contact members 282 and 284 are prought
into engagement with opposed sides of the elec-
trode 28 to provide a good sliding electrical con-
tact therewith as the electrode 28 passes there-
between. In practice the electrode is also forced
inward of the furnace structure so that the end
thereof enters the passageway 238 of the insulat-
ing water jacket 18 to 2 position where the elec-
trode engages the spaced rolls 248, 248, 250 and
252 thereof.

with the electrode positioned in the furnage
structure as just described, the cover 84 is secured
in position on the end of the housing 12 and the
turnace structure containing the electrode is
raised from the horizontal position llustrated in
Fig. 2 to the vertical position iltustrated in Fig.
1 in which the insuylating water jacket {6 seats
on a gasket 264 of heat resistant dielectric metal
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* disposed over the rim 20 of the crucible 22. In
such position the pedestal 62 and the Divot sup-
ports. 66 and §8 for the furnace strusture carry
substantially a1 of the weight of the furnace
structurs: to thereby prevent damszs o the
crucible 22. in raising ihe furnaca structure $9
to the vertical vesibion, it is noted thet tha guide
members {{4, ({§ ang i@ cooperate in the houg-
ing 12 to prevent €xcessive sideways movament
of the electrode $§ in the housing {7 ag its POsi~
tion is changeqd from a horizonts] to the verticsl
bosition. The frictional grip of the Jrix
12 and the bressure roli {28 is sufficient io
tain the electrode 23 In the verties] POsi
the motor {92 is operated to apply a Bogit]
ing force to the roll 122, it being unde
the friction of the worm gear drive w
movement of the roll 122 until a pog
1s applied to the drive,

In this position the water jacket 1§ is con-
nected to a suitable source of supply of ¢
water as is alsg the water jackst 24, The
238 of the water jacket 16 is secursd in position
with respect to the rims 20 and 38 of the crucipla
22 and water Jacket 24, respectively, as by means
of insulateq holis 288 which extend therethrough
and through tre gaskets between ths respective
rim mambers, The gas inlet {89 carrieg by the
cover 84 is then connected to a source (not
shown) of gag 8uch as argon or helium which
is nhon-contaminating with respect to titanium
and the furnzes structure is flushed therswith
50 as to remove any gaseous impurities that
might be present In the furnsce structure, it he-
ing noted that the gas also flows downweardly into
the crucible 39 escaping from the furnace strie-
ture through the 828 exhaust conduit 44,

When the furnace structure and crucible are
thus flushed and the terminalg 228 and 40 are
connected to a suitable scurce of direct current
bower supply, the motor (92 is operated so as to
frictionally drive the electrods 23 downwardly
into the crucibls to a position where an are 268
is struck between the end of the electrode 28 ang
the initiai Supply 38 of titanium metial carried in
the erucible 23, The rate of feed of the electrode
28 into the crucible 22 is controlied so as to effect
a substantiajly constans melting thereof. This
contrel ean hbe any of the well-known electrical
controls responding to variations in either the
arc current or are voltage, such conirols heing so
well-kknown thag they need not be described here-
in. The fiow of the non—contaminating gas is
continued throughout the melting eyele so as to
insure cblaining o good sound ingot from the
consumakle electrode,

After the electrode is melted so that only the
butt end theraot is held between the pressure ron
120 and the drive roll 122, the arcing current ig
interrupted, the bolts 288 are removed angd the
furnace structure i85 ig again tilted about its
bivot shafy 74 to the horizonta] Position illus-
trated in Fig. 2. With the furnace struecture
thus removed from the crucible 22, the crucible 22
containing the ingot of titanium metal can be
readily removed from itg Ooperative assembled
bosition with respect to the water jacket 24 gng
the ingot formed in the crucible 22 can thare-
after be removed from the crucible. The butt end
of the electrode 22 is then removed from it
Position with respect to the drive roll 122 and
Dressure roll j29 and after the cover 84 is re-
moved, the furnace structure is again ready tg
receive another electrode 28 for the melting of
another ingot,

main-
unbil

driv-
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The furnace structure of thig invention is
handling large electrodes

The furnace structure is alzo capable
cf so guiding the electrode, it being found that
the guide means and roller track of the hous-
ing {2 cooperate with the pressure roll i29 ang
drive roll 122 ag well as with the roilers 24p
through 252 of the insylating water jacket 16
0 maintain the electrode in a substantially cen.
tral position when the furnace structure is in g
vertical position so as to preveng arcing between
the sides of the electrode and the side walls of
the erucihle 22, Further, by making the furnace
structure tiltable as described it becomes quite
apparent that the loading of the furnace is clear-
1y slmplified and makes g very efficient loading
tperation possible.

The furnace structure of thig invention is
formed of substantially standard components
and can be readily reproduced by any one skilleg
in the art. 1t has made possible the commereial
production of ingots of titanium base metal sub-
stantially larger than have €Ver been commer-
cially broduced heretofore,

I claim:

1. In a furnace structurs for the feeding ang
melfing of g consumable electrode In a water
cooled crucible, the combination of, a tiltaple
housing disposed for movement to and from an
operative vertical bosition in alignment with the
crucible, the housing being disposed to receive
the eisctrode when ilbed from sa2i¢ vertical posi-
tien, mesng contained within ths housing for
Supporting and gy ing the electrode as the elec-
trode ig received in the housing, driving meang
within the housing dispesed {0 engage the elec-
trode as the electrode is received therein, the
driving meang being Gisposeq to suppert the elec-
trode when the housing is in said vertiea? posi-
tion, means for operating the driving mesns to
control movement of the elzctrode intg the crugi-
ble when the houging is in said verticsl osition,
the guiding mesns algo cooperating with the
driving mezns when ths housing is in said ver-
tical position to maintain the electrode in g syh-
stantially vertical position as the driving
is operated tg move the elsctrode info the
bie, ang elecirical contant g
he Plased into contact sngag 0t with the elec-
trode to facilitate the making of an o
connection thevewist 28 the driving meaans
opersted to move the elecirode inte the crueible,

2. In a furnace structure for the feeding and
melting of o cohsumable electrode in a water
coolad crucible, the combination of, g housing
disposed to bhe seated in g vertically extending
and zligned operative relation with the crucible,
& removable cover plate. secured to the upper
end of the vertically extending housing, & pivot
means for the housing disposed to facilitate tilt-
ng movemeant of the housing from said vertical
position to. g horizontal position to receive the
electrode when the cover plats ig removed, roller
means disposed within the housing along one side
thereof to receive andg Support the weight and
facilitate movement of the electrode ag the elec-
trode is Positioned within the housing, guide
means disposed in spaced relation to one another
within the housing and about the sidsg thereof
60 cooperate v ith the roiler eans in guiding the
electrode intg position within the housing, driv-
ing means disposed adjacent the end of the roller
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means within the housing disposed to receive
and engage the electrode when the electrode is
positioned within the housing, the driving means
being disposed to support the electrode when the
housing is in said vertical position, means for
operating the driving means to control movement
of the electrode into the crucible when the hous-
ing is in said vertical position, the guide and
roller meanhs also cooperating with the driving
means when the housing is in said vertical posi-
tion to maintain the electrode in a substantially
vertieal position as the driving means is operated
to move the electrode into the crucible, and elec-
trical contact members disposed to be biased into
contact engagement with the electrode to facili-
tate the making of an electrical connection there-
with as the driving means js operated to move
the electrode into the crucible.

3. In a furnace structure for the feeding and
melting of a consumable electrode in a water
cooled crucible, the combination of, a housing
disposed to be seated in a vertically extending
and aligned operative relation with the crucible,
a removable cover plate secured to the upper end
of the vertically extending housing, a water jack-
et carried by the lower end of the vertical hous-
ing to seat on the crucible when the housing is in
aligned operative relation therewith, a pivot
means for the housing disposed to facilitate tilt-
ing movement of the housing and water jacket
carried thereby from said vertical position to a
horizontal position to receive the electrode when
the cover plate is removed, means contained with-
in the housing for supporting and guiding the
electrode as the electrode is positioned within the
housing, driving means within the housing dis-
posed to receive and engage the electrode when
the electrode is positioned therein, the driving
means being disposed to support the electrode
when the housing is in said vertical position,
means for operating the driving means to con-
trol the feeding of the electrode into the crucible
when the housing is in said vertical position,
roller means carried by the water jacket for en-
gaging the sides of the electrode as it moves into
the crucible, the guide means of the housing and
the roller means of the water jacket cooperating
in conjunction with the driving means fo main-
tain the electrode in a substantially vertical posi-
tion as the driving means is operated to feed the
electrode into the crucible, and electrical con-
tact members disposed in contact engagement
with the electrode to facilitate making an elec-
trical connection therewith as the driving means
is operated to move the electrode into the
crucible.

4. In a furnace structure for the feeding and
melting of a consumable electrode in a water
cooled crucible, the combination of, a housing
disposed to he seated in a vertically extending
and aligned operative relation with the crucible,
a cover plate secured to the upper end of the
vertically extending housing, pivot means for the
housing disposed to facilitate tilting movement
of the housing from said vertical position to a
horizontal position, the cover plate being re-

movable for admitting the electrode to the hous-
ing through said upper end when the housing is
in said horizontal position, a plurality of roller
members disposed in spaced relation within the
housing along one side thereof to provide a car-
rier track for receiving and supporting the weight
and facilitating movement of the electrode as
the elecirode is admitted to and positioned in
the housing in said horizontal position, guide
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means disposed in spaced relation to one an-
other within the housing about the sides thereof
to cooperate with the carrier track in guiding
the electrode into position within the housing,
driving means disposed in the lower end of the
vertically extending housing adjacent the end
of the carrier track for receiving and engaging
the electrode when the electrode is positioned
within the housing in said horizontal position,
the driving means being disposed to support the
electrode when the pousing is in said vertical
position, means for operating the driving means
to control movement of the electrode into the
crucible when the housing is in said vertical po-
sition, the guide means and carrier track co-
operating with the driving means when the hous-
ing is in said vertical position to maintain the
electrode in a substantially vertical position as
the driving means is operated to move the elec-
trode into the crucible, and electrical contact
members disposed in sliding contact engagement
with the electrode to tacilitate the making of
an electrical connection therewith as the driving
means is operated to move the electrode into the
crucible.

5. In a furnace structure for the feeding and
melting of a consumable electrode in a water
cooled ecrucible, the combination of, a housing
disposed to be seated in a vertically extending
and aligned operative relation with the crucible,
o eover plate secured to the upper end of the
vertically extending housing, pivot means for
the housing disposed to facilitate tilting move-
ment of the housing from said vertical position
to @ horizontal position, the cover plate being
removable for admitting the electrode to the
housing through said upper end when the hous-
ing is in said horizontal position, a plurality of
roller members disposed in spaced relation within
the housing along one side thereof to provide
a carrier track for receiving and supporting_the
weight and facilitating movement of the elec-
trode as the electrode is admitted to and posi-
tioned in the housing in said horizontal position.
guide means disposed in spaced relation to one
another within the housing about the sides there-
of to cooperate with the carrier track in guiding
the electrode into position within the housing,
driving means disposed in the lower end of the
vertically extending housing adjacent the car-
rier track, the driving means comprising’ 8 pair
of spaced roller members for receiving and fric-
tionally engaging the electrode when the elec-
trode is positioned within the housing in said
horizontal position, means for adjusting the
spaced position of the roller drive members to in-
sure a frictional engagement thereof with the
electrode to support the electrode when the hous-
ing is in said vertical position, means for operat-
ing the driving means to control movement of
the electrode into the crucible when the housing
is in said vertical position, and electrical contact
members disposed in sliding contact engagement
with the electrode to facilitate the making of an
electrical connection therewith as the driving
means is operated to move the electrode into the
crucible.

6. Tn a furnace structure for the feeding and
melting of a consumable electrode in a water
cooled crucible, the combination of, a housing
disposed to be seated in a vertically extending
and aligned operative relation with the crucible,
a cover plate secured to the upper end of the
vertically extending housing, pivot means for the
housing disposed to facilitate tilting movement
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of the housing from said vertieal position to a
horizontal Dosition, means
ing di

with the crucible, the cover
removable for admitting the electrode
to the housing through said upper end when the
housing is in said horizontal position, rolier

the housing and disposed in spaced relation
thereabout for cooperating with the roller means
in guiding the electrode into position within the
housing, driving means disposed in the lower end
of the vertically extending housing adjacent the

means being disposed t0 support the electrode
when the housing
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means for operating the driving means g con-
trol movement of the electrode into the crucible
when the housing is in said vertical position, the
guide means and roller means cooperating with
the driving means when the housing is in said
vertical position to maintain the electrode in g
subgtantially vertical position as the driving
mmeans is operated to move the electrode into
the crueible, and electrical contact members dis-
bosed to be biased into contact engagement with
the electrode to facilitate the making of an elec-
trical connection therewith as the driving means

is operated to move the electrode into the
crucible.
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