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do all whom it muay coneceri:

Be it known that 1., IsSekporE S. PRENNER, &
citizen of the United States, residing atScran-
ton. in the county of Lackawanna and State
of Pennwlmma have invented certain new
and useful Improvements in Electrical Fur-
naces; and I do hereby declare the tollowing
to be ‘Ltull clear, and exact description ot the
invention, such as will enable others skillec
in the art to which it appertains to make and
the same.

This invention relates to improvements in
smelting or converting mechanisms, and par-
ticular ls* to electrical furnaces for thoroughly
smelting and converting ores or materials of
various kinds.

The invention consists in an electrical con-
verter provided with a smelting - chamber
which is formed by the adjacent points of elec-
trodes, the end of said points constituting the
only walls of said chamber . the said chamber
being raised to a smelting temperature by arcs
formed between the electrode-points.

The invention also consists in an electrical
furnace provided with electrodes arranged to
form arcs between them, mea
the electrodes toward or away from each other
in accordance with the size of the arc, and

| i

“means for deliverimge the mat@rnl to the ares
30

for conversion or Smt,ltmo

It also consists in a furnace provided with
means for forming a suitable electric arc or
arcs and means for delivering material to be
acted upon by the said arc to the same 1n ac-
cordance with the capacity of the arc for con-
verting the material.

It further consists in a furnace provided
with electrodes, means for adjusting them with
respect to each othel to maintain suitable arcs
between them, means connected with the arc-

circuilts for COHtI olling the electrode-feeding

mechanism in mcmdance with the size of the
arcs and the amount of current flowing across
the same.

It still further consistsina furnace provided
with a suitable closure within which are ar-
ranoed electrodes so as to form arcs and means

for malnmlnmo the electl odes at a proper dis- |

1s for moving

tance from each other to form arcs of a proper
size and strength, means for delivering ma-
terials to be operated upon into the furnace
and between the ends of the electrodes, and
mechanism for controlling the action of said
feeding mechanism, so that if the arcs have
not reached their normal condition less ma-
terial will be fed to them, the amount being
increased as the ares reach their normal con-
dition, the mechanism also being such that the
feed m‘ the material will cease altogether 1f
the arcs are broken or there 1s no current pass-
ing through the electrodes or when there 1s
an excessive current due to the electrodes be-
ing too near each other or when the arc or
arcs are first established.

It also consists in certain other novel con-
structions, combinations, and arrangements of
parts, as will be hereinafter tully described
and claimed.

In the accompanying drawings, Ifigure 1 1s
a top plan view of my improved turnace, the
means for controlling the action of the motors
being shown in diagrammatic form and the

dnoctmn of the circuits being also shown in
such diagram. FKig.21san enlar oed perspec-

tive view, partially in section, showing the in-
terior of the furnace, the means for feeding
the electrodes back and forth, and means for
delivering the material to the electrodes which
is to be smelted. Fig. 3 1s a diagrammatic
view of a circuit-changing switch employed
for affecting one of the motors. Fig. 4 1sa
diagrammatic view of one of the resistance
mechanisms emploved for cutting out or 1n re-
sistance in the circuits of the furnace-operat-
ing mechanism. Fig. 5 is a detall view of an
a0 Ttator suitable to be used in connection with
this mechanism.

To operate successfully and economically
an electric-arc furnace for smelting purposes
or for the conversion of ore materials, 1t 1s
necessary that the materials should be fed
through the arc ot the furnace at such a rate
as to be completely converted by the are, and
the speed with which the material is fed must
vary with the strength of the arc. The
strength of

the arc of course is dependent
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upon the current passed from electrode to
electrode and is affected by the distance be-
tween the electrodes. As the electrodes are
consumed in use, in order to keep the distance
between them constant they must be moved
towercl each other from tnne to time.

It 1s the object of the present invention to

supply an arc-furnacein which electrodes may
be employed for maintaining a smelting or

convertingarcand in which the position of the

electrodes with respect to each other is con-
trolled by the strength of the current flowing
through the arec. It i is desirable to have such
a furnace that a direct current may be em-
ployed or an alternating single-phase or poly-
phase current.

In the accom panying drawings I have illus-

§ trated my invention, showing the parts prop-
| erly arranged for using a three phase alter-

nating current.
In the drawings the furnace - closure 1 1s

formed of a suitable size to receive three elec-

~trodes 2, 3, and 4, together with a feeding ap-

25

_.cerbon of . the electrodes.

35

- paratus '5. there bemﬂ’ room below these parts

for the insertion of a suitable car or recepta-
cle for receiving the material smelted. I pre-

fer to calcnnlne the carbon electrodesheavily.
-so that the small portion exposed to the hot

gases will not be acted upon thereby, these
gases having a tendency to combine with the
The electrodes 2
and 3 preferably enter the furnace 1 through

. passages 6 in the side walls thereof, while the
. electrode 4 is supported within the structure,

preferably in a vertical position. In using
three electrodes, as shownin the drawings, the

. electrodes are arreno'ed at angles of one hun-

“dred and twenty decrrees lrom each other, and

-~ twooftheelectr odes as2and 3, are pr eferabi y

40

. otherand the thi ird electrode4. A convenient
~manner of mounting and operating these elec-

capable of being fed towerd oraway from each

.trodes has been shown 1n Fig. 2, where the car-

45

bon points are clamped in sllcllncr holders 7,

‘whichareformed with racksor crear-teeth upon

- one of thelr surfaces. preferably theupper, 1‘or

engagement with aotuatmo'-pmlons 8.
said holdcrs’? move in guideways 9, supported”
by brackets 10 upon the side furnctce walls.
The electrodes are held thus in such position

The

. that they can be moved readily in and out ot
- the furnace, so as not to alter the degree of the

55

‘angles between them and adjacent electrodes
| The pinions 8 are carried by suitable shafts 11,

which are connected by belts 12 and 13 Wlth

pulleysupon a motor-shaft 14. The belt 121s
~ preferably crossed, as shown in Figs. 1 and

- 2, while the belt 13 18 straight, and thus the
movement transmitted by the motor-shaft 14

6o

will turn the shafts 12 and 13 both in oppo-

sitedirections simultaneously for feeding both
~of the electrodes inwardly or retracting them
.at the same time and to the same extent
. When the electrodes are fed to a suitable dis-

65

tance from each other to produce a strong are,

-

‘portion of the stationary electrode 4.
material is delivered to the conveyer throun*h
‘a vertical chute 19, which is provided Wlth a
‘hopper 20 at its uppcr end, in which any suit-
‘able agitator (see F
for stirring the meterlal and. . preventing its

-ably a shunt-wound motor, as 23.

erating the clewce

790,226

a space 1s formed between the ends of the elec-
trode-points of a proper size to receive the
material to be smelted or converted. . In Figs.

1and 2 T haveillustrated ameans for deliver-

1ng the material to this space between the

electrodes within the furnace, it not being
necessary to open the furnace to accompllsh
the result. This feeding mechanism consists
of a conveyer 15, preferebly of the screw
type, which is 1nclosed In a casing 16, which
extends through one of the walls of the far-

nace and is pr ov1decl with amouth or delivery-

70

75

nozzle 17, which leads material fed by the con-

veyer to a point opposite the space between

‘the electrode-points. The material discharged

from this mouth may, if desired, be cancrht

3o

upon a small hearth 18 adjacent. b0 the upper

The

ig. 5) may be employed

packing in the h0pper or chute. The ma-
terial to be smelted is pulverized and insert-
ed in the hopper 20 through an upper chute
21, where the material is tl]orouﬂ'hlv agitated
and passes downwerclly through the chute 19
to the conveyer-casing. The screw conveyer
1s carried by a shaft 22, which projects out-

wardly from the conveyer-casing and is con-
nected with an actuating mechanism, prefer-
(bhown in
Fig. 1.) The shaft 22 is. preferablv connect-

ed w1th the shaft 24 of the hopper-agitator
by suitable belting 25, which runs over pul-
By this con-

leys upon both of sa1cl shafts.
struction the agitator in the hopper will not
be operated when the conveyer-screw is not
operated, but will be actuated whenever said

conveyer-screw 18 rotatinge and to a corre-

Spondmtr degree.

The action of the motors whlch refrula,te the.

feeding of the electrodes and of the material

to be smelted is controlled by various resist-

ances and magnets, which are eonnected up
with the electrical circuits employed in op-

As shown in
this view there are three line conductors 20,

27, and 28 for supplying a current to the elec-

trodes thesaid electrodes being prowded with
oonductors 26", 27%, and 282, whicl are in po-
sitlon to. be connected by a suitable switch
bridging the space at 29 with the line con-
ductors 26, 27, and 28.. In the arrangement
of the conductors illustrated 26* is connect-
ed with the electrode 8, while 27* is connect-

ed with the electrode 4, and 28" with the

electrode 2. The condnctors%“‘_ and 28" also
form the primary windings or coils of the

transformers 30 and 31, Wh1ch control the

mechanism for affecting the fields of the mo-

Qo
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In Fig. 1 will be found
a cllewrammatlc view showmw the circuits em-
_ployed in connection with the furnace and
‘the motor-controlling devices.
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tors above mentioned.
circuit made by the conductors 32, which 1s
connected with the conductors 26" and 28"
This shunt-circuit affects the magnets for con-
trolling the current supplied to the armatures
of said motors.

In Fig. 1 will be found also line conductors
03, o, ::md 35 for supplying a current to the
held of the motor 23. Field-conductors, as
33", 34", and 35", are so arranged that they
may be connected by a suitable switeh for

brideing the space 36 with the conductors 33,

34, and 35, respectively. A resistance box
or 1nstrument, as 37, is interposed 1n the con-
ductors 33, 34, and 35, and its armature 38
is controlled by a plunger 39, with which it
is connected by a link 40.
ters a magnet 41 of the solenoid type at one
end and a suitable dash-pot 42. The coil of
the magnet or solenoid 41 1s electrically con-
nected with a secondary winding or coil 43 of
the transformer 30. The magnet 41 1s thus
seen to be 1n position to control the resistance
interposed 1n the conductors of the field of

the motor 23 1n accordance with the strength

of the current induced 1n the transformer 30

by the current of the electrodes.

In Fig. 1 will be found line conductors 44,
45, and 46, w hi(’* ) introduce a current which
15 to be led to the field of the motor 47, which
controls the feeding of the electr odes. This
field 1s also supplied with corresponding con-
ductors 44", 45 and 46", which are so ar-
ranged that they may be connected by a suit-
able switch capable of brideing the space at 48
with the line conductors 44, 45, and 46. In
the field-conductors 44", 45‘, and 46" 1s inter-
posed a reversing mechanism 49, provided
with suitable resistances, the armature 50 ot
which 1s operated by a solenoid-plunger 51,
the said armature being connected with said
plunger by a link 52. The plunger 51 ex-
tends up mto the Rolenoidj-magnet bo at one
end and at the other end extends into a suit-
able dash-pot 54. T'he solenoid-magnet 53 1s
by a conductor 55 with the second-
ary windinge or coil 56 of the transformer 31.
I’huq it will be seen that the solenoid- -magnet

55 18 In position to control the reversing of
the motor 47 and the resistance in its con-
ductors 1n accordance with the strength of
the induced current produced by the trans-
former 31, and hence in accordance with the
strength of the current traveling through the
electrodes. In the above-deseribed manner
the strength of the fields of the two motors
will be automatically controlled in accordance
with the strength of the ares in the furnace.
Means 1s likewise provided for controlling
the strength of the armature-currents ot the
motors 23 and 47 in accordance with the
strength of the arc-currents. This means
consists In magnets, preferably solenoids 57
and 58, which actnate plungers 59 and 60.

There 18 also a shunt-

lhe plunger en- -

8

connected in parallel with the shunt-conduc-
tors 3Y.
also provided with a dash-pot 61 and 62, re-
spectively, and the said plungers are connected
with the armatures 63 and 64 of resistance-
boxes 65 and 66. The resistance-box 65 1s
interposed in the conductors 67, 68, and 69
of the armature 70 of the motor 47, while the
resistance-box 66 is interposed in the conduc-

tors 71, 72, and 73 of the motor-armature 74.

As shown in Fig. 3, the pole-changing de-
vice Or reversing meclmlism employed at 49
in connection with the field of the motor 47
may be constructed with a series of bars 75,
76, and 77, which carry a series of contacts
78 and 79. The contacts 78 are connected by
means of resistances 80 at one end of the said
bars, while the contacts 79 are connected by
resistances 81 at the other end of the bar, the
central contact beine neutral and disconnect-
ed. The armature 50 of this mechanism car-

' ries a series of spring-contacts 83, which may

be moved into engagement with any of the
contacts carried by the said bars. Kach of
the contacts 83 18 connected with one of the
line conductors by wires 84, 85, and 86, while
one of the contacts 78 of each bar is connected
with the motor field-wires 44", 45" and 46"
One of the conductors 79, also on the opPo-
site end of each bar, is connccted with said
field -wires by conductors 87, 88, and 89.
These latter conductors are used in order to
effect the reversing ot the current, so that the
conductor 87 connects the outer contact 79 of
the bar 75 with tﬂle outer contact 78 of the

bar 77. The conductor 89 also connects the

outer contact 78 of the bar 75 with the outer
contact 79 of the bar 77. The conductor 88
merely conrects the two end contacts 78 and
79 of the central bar 76. 1t will be evident
that when the armature 50 of the reversing-
bhox is 1n the position shown 1n Fig. 3 there
will be no resistance cut into the field of the
motor 47, so that when its armature is en-
ergized the motor will begin to operate at
once, turning in one direction either for feed-
ing the electrodes toward each other or away
from each other. As the armature 50 is
moved farther and engages the next contact
78 part of the resistance 80 will be ent in and
the motor will run slower. Upon reaching
the next contact 78 all of the resistance 80
will be cut 1n and the motor will stop. As
the armature moves farther it will engage the
contacts 79 and the resistances 81 will be cut
in, but the current will be reversed, so that the
motor will begin to operate slowly, but in an
opposite direction. Of course as the arma-
ture 50 moves farther the resistances 81 will
be cut out, and the reversal of the motor will
proceed with greater speed. The armature
50, as above described, 1s controlled by the ac-
tion of the solenoid 53, which receives its cur-
rent from the transtormer 31, which latter is

65 The windings of these solenoid-magnets are | in the arc-circuit of the furnace, and it will

Each of the plungers 59 and 60 is
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be readily seen that the strength of the in-

duced current of the transformer may thus be
made to control the action and the reversal of
the motor 47 In exact accordance with the
strength of the current in the arc-circuit, and
therefore automatically control the feeding
of the electrodes toward or away from each

~ other. Thefield of themotor47isthusused for
 reversing the motor, while the armature of the

10

20

motor 1s energized or deénergized also in ac-
cordance with the strength of the arc-currents.
As above described, the solenoid-magnet 57 is
connected in the shunt-circuit 32. Thus when
the current is broken through the electrodes
1t will all pass into the shunt-circuit and en-
ergize the:magnet 57, pulling up its plunger

59 and operating the armature 63 to cut out

the resistance in the conductors of the arma-
ture 70. As soon, however, as the motor 47
has been actuated to bring the electrodes into
proper position for formmﬁ' a normal arc be-
tween them the current WIH have been estab-

lished through the said electrodes and the re-

30
35
40
45
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55
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sistance so far decreased through said elec-

trodes that no current will pass throucrh the

shunt-¢ircuit and the plunger 59 will be re-
tracted by the dash-pot 61, thus cutting in
the resistance of the box 65 in the armeture—
circult and stopping the motor 47.

A preferable form of constructing the vari-
able resistance of the box 65 is illustrated in
detail in Fig. 4, where it will be found sev-
eral bars 90 are provided with a series of con-
tacts 91, connected with each other by a se-
ries of resmtanees 92. The contact at one end
of eachbar is connected with the wires leading
to the armature of the motor. The resistance-
armature 63 1s also connected with the line-
wires and carries a series of spring-contacts
93. As the armature 63 is moved to the left,
as illustrated in Fig. 4, under the action of
the magnet 57 the resistances will be succes-
sively cut out, so as to permit the operation
of the motor47. When the solenoid becomes
demagnetized, the dash-pot will return the
armature to the position shown in Fig. 4 for
cutting in the resistance again and starting
the motor. The interior structure of the va-
riable resistances shown at 66 and 37 is
practically the same as illustrated in detail in
Fig. 4: but the operation of the armature in
the box 66, which is controlled by the mag-
net 58 1n the shunt-circuit, is in the opposite
direction, so that when the magnet is demag-
netized the motor 23 will be furmshed Wlth
current for operation in feeding the materials
to the furnace. Should the arecs in the fur-
nace be broken or the electrodes too near each
other, as at starting, the feeding-motor will
be stopped. If the resistance of the elec-
trodes 2, 3, and 4 be too great or too small,
the teedmﬁ'—-motor will be caueed to run more
slowly or speed up, as the case may be.

In the resistance mechanism 37 the struc-
ture 1s the same as in the box 65 and the ac-

tlon of the transformer and the solenoid 41

1s such that the field of the motor 23 will be
deprived of a current until an are is properly
formed between the electrodes, after which
the resistance in the box 37 will be cut out in
proportion to the strength of the arcs for sup-
plying a current to the field of the motor 23
and permit its operation for feeding a proper
amount of material to the smelting-ares.
HFrom the above description the operation
of the furnace will be readily understood.
The material which is to be smelted or con-

verted is conveyed to the hopper and chute

of the conveyer, ready to be fed to the fur-
nace.
rated to such an extent as to prevent an are
being formed between them before the oper-
ation is started. Next the switchesat 36 and

48 are closed, and then the switch at 29 is

closed, so tha,t all the circuits are connected
up with the line conductors. Since the ares
have not been formed in the furnace yet, as

the electrodes are separated with too great a

space for forming the arcs, the plunger 39
will operate to cut out the resistances of the
field in the feeding-motor 23, holding the
same from moving.
current in the line-wires 26 and 28 will flow
through the shunt 32 and energize the mag-
net 57, so that the motor 47 will be caused to
operate through the cutting out of its resist-
ance-box in such a direction as to feed the elec-
trodes 2 and 3 toward each other and toward

a sufficient distance to permit of the current
flowing from one to the other the arcs will

The electrodes are preferably sepa-

At the. same time the

70

75 |
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‘the electrode 4. After they have approached

| gale

be formed, though the electrodes will be

too close together for working purposes. The

current thus being formed through the elec-

trodes, the amount of current passing through
the shunt 32 will be reduced and the motor
47 will be caused to operate more slowly. As
the resistance in the electrode - current de-
creases and the full current is flowing through
the arcs, the shunt-circuit will be deprived of
its current, while the series circuit will oper-
ate the reversing mechanism, so as to cause
the motor to revolve in the opposite direction,
stretching the arc to its proper length, there-
by causing the current to decrease, thus de-
magnetizing the magnet which operates the

reversing mechanism, and the dash-pot 61 will

pull the plunger down, so as to reverse the

motor, ready for feeding the electrodes to-

ward each other as they become consumed.
As the electrodes are consumed in use their
ends will be separated more and more, and thus
the resistance of the arcs will be increased,
which will cause a current in the shunt-cir-
cuit again, and the motor 47 will be energized
again and will feed the electrodes toward each
other for assuming their normal condition for
maintaining arcs of the proper strength. As
above intimated, before the formation of the
arcs the exciting-current of the field in the

105
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electrodes have been moved apart suf
to decrease the current through the arc-cir-
cuit, so as to demagnetize the so

20
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35
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feeding-motor 23 has been withheld: butwhen
‘Jhe arcs have been properly for med the said
eld 1s provided with a current through the
action of the transformer
41 1n proportion to the strength of the arcs.

At the same time the magnet 58 is control-

1lng the application of a current to the arma-
ture (4. Before the ares have been formed
the current passing through the shunt-cir-

cuit will energize the magnet 58 and cut In

the resistance of the box 66 1n the armature-
circuit 74. As soon as the ares are formed
and the current weakens in the shunt-circuit
the dash-pot 62 will operate to cut out the re-

sistance in the ar mature-curc 1t; but the feed-

begin to opemte until the
Clentlgf

ing-motor will not

lenoid of the
resistance-box 37, which holds the resistance
in the field-coil of the motor 23. As soon as
the field resistance has been cut out the motor
will begin to feed material to the are between
the electrodes. While the ares are small the
material will be fed slowly: but when the ares

size and a full current is

‘Lttfun their normal
lowine through them, so as to prevent the
current ﬂowmg through the shunt-cireuit, the
resistances of the armature 74 will be eut out
and the motor 23 will feed a normal supply
of material to the furnace. As the arcs
lengthen through the burning oft of the elec-
trodes the resistance in the arc-circuit will
Increase somewhat and the shunt-circuit will
again receive some of the current, causing

- the magnet 58 to cut in some of the resist-

40

50

55

60

65

spondingly until the electrodes have

the motor 47, as above described.

ances in the circuit of the armature 74, so
that the feedinge operation will slacken corre-
been fed
forward %gam to their normal positions by

it the ares be broken in any way the shunt 32

will be immediately energized and the motor

23 stopped for preventing the feeding of ma-
terial to the furnace when there are no ares
to receive the same. It will thus be seen that
when the switches are once closed for the op-
eration of the mechanism the maintaining of
the electrodes at the proper working distance
and the feeding of a correspondinge amount of
material to the furnace will be automatically
regulated by the action ot the currents them-
selves.

Any variation 1n the are-circuits will be
immecdiately corrected and the feeding ot the

material correspondingly changed at any

time. The result of this mechanism 1n useis
the steady maintenance of good working ares
and the feeding of all the material thereto
which the ares are able to convert or smelt.
It will be evident that the third electrode 4

might be adjustably mounted in the furnace,

1t desired, as are the others: but since this
electrode 1s arranged so Lhwt the material
smelted falls upon its end the said materials

——— e -

30 and the 11139_,1:1613 |

Of course.

>

will build up the end of the said electrode to
the proper height. The control of the feed-
Ing mechanism automatically in accord with
the strength of the arcs makes the handling
of ores or other materials smelted in such a
furnace exceedingly economical, since thearcs
will always be supplied with just the amount
of material which they are able to convert.
There will also be no waste of material, since
upon the reducing of the strength ot the arcs
the feed of the material will be reduced and
upon the breaking of the arcs the feed of
such material will cease altogether. It isalso
of advantage to be able to keep the electrodes
and arcs formed between them inclosed dur-
ing operation, since 1t prevents the chilling of
the furnace. In the present invention the
material 18 fed to the arcs within the furnace
without having to open the same to intro-
duce it.

Although I have deseribed caretfully certain
preferred devices for introducing resistances
or controlling means in the various ecircuits
and magnets or solenoids for operating them,
as well as transformers, I do not wish to be
understood as limiting myself to these mech-
anisms for this purpose, as it will be evident
that I may use other kinds of resistance and
other means for cutting in or out the said re-
sistances without departing from the spirit
of the invention. While I may arrange the
turnace and the circuits so that a direct cur-
rent may be employed, substituting, ot course,
other means in place of the transtormers, vet
I preferably employ alternating currents,
which may be either a smﬂle phage or apoly-
phase current. If{ind in practice thata three-
phase current, such as that illustrated and
above described, is admirably adapted for the
purpose set forth.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Lietters Patent, 1s—

1. An electrical furnace, comprising elec-
trodes projecting into sald furnace to form
arcs between them and electrically-actuated
propelling operated means for moving the
electrodes farther info the furnace or w1th—
drawing them therefrom in accordance with
the strength of the current flowing through
the arcs.

2. An electrical smelting or converting ap-
paratus, comprising means for holding elec-
trodes to form arcs between them, the said
electrodes projecting into the apparatus so as
to form arcs surrounding a smeltine space or
chamber, and electrically-actuated means for
moving the electrodes toward each other to
establish saild arcs, the said means also main-
taining the electrodes at a distance from each
other 1n accordance with the strength of the
current passing through said arcs.

In an electrical furnace, the combination
of electrodes, means for maintaining them at
a proper distance from each other to form

70

75

30

GO

95

10O

rag

110

115

120

125

130



e]eetric arcs, the said arcs surrounding asmelt-
Ing space or chamber, and electrlcallv -oper-

ated means for delwerlno' the proper amount

- of material to the arcs for smelting or con-
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version, and means actuated by the current
of the arcs for controlling the current deliv-
ered to the said electrically operated means.

4. An electrical smelting or converting ap-
paratus comprising electrodes, electrically-
propelled means for holding them a proper
distance apart to form smeltlne'—a,rce and elec-
trically-propelled means for dehvermcf mate-
rial to the space surrounded by the seld arcs,
the said means being controlled by the strength
of the arc-current to move both of saild pro-
pelling means in accordance with the capacity
of the arcs for smelting the material.

5. A mechanism for smelting or converting
ores or like materials comprising electrodes,
electrically - propelled means for adjusting
them in respect to each other, to maintain
working arcs between them, and means con-
trolled by the strength of the arc-cireunits for
varying the electrode adjusting mechanism in

- eceordance with the amount ot current flow-
Ing across the arcs.

6. An electrical smelting or converting

mechanism, comprising movable electrodes,

electrically-operated means for propelling the
electrodes toward or away from each other,
resistance devices for controlling the opera-
tion of sald means, and means dependent upon
the strength of the arc-current for regulating
sald resistance devices.

7. An electrical smelting and converting
mechanism comprising movable electrodes ar-
ranged to form arecs between them, means for
inclosing the said arcs, and an electrically-
operated means regulated by the strength of

the current and flowing through the arcs for

feeding material into said closure and to the
sald arcs without opening the closure.

8. An electrical smelting or converting
mechanism, comprising a emtable closure

means for edJustsebly holding electrodes in

sultable relation to each other within said clo-
sure, means for feeding material to the arcs
formed between said. electrodes, electrically-
operated means actuated by the arc-current
for varying the position of the electrodes and

the feeding of the material to the electrodes

and means controlled by the arc-circuit for
regulating the current used by said electric-
ally-operated means in accordance with the
strength of the arcs.

9. Anelectrical converting mechanism,com-
prising adjustable electrodes and a material-

feeding mechanism, electric motors for con-
trollmcr the feedmfr of the electrodes and the

feedmﬂ' of the materml resistance devices for
varying the action of the motors, and means
controlled by the arc-circuit of the motors for
varying the said resistances.

10. An electrical smelter, comprising a

05 clesed chamber, ad] usteble electrodes extend-

190,226

ing into the same, so as to form an arc within

the chamber, gearing for moving the elec-
trodes toward or away from each other, elec-

trically-operated means for operating said
gearing, and means controlled by the arc-cur-

rent for regulating the strength of the cur-
rent of the said electrically-operated means
in accordance with the strength of the arcs.

11. An electrical smelter, comprising a
closure, electrodes for forming arcs extend-
ing into said closure, means for adjustably
holding the electrodes in position comprising
rack - bars, pinions engaging the said rack-
bars, and an electric motor for turning said
pinions in one direction or the other in ac-
cordance with the strength and size of the
arcs.

12. Anelectrical converting mechanism for
ores and the like, comprising a closure, a sta-
tionary electrode mounted therein, movable
electrodes projecting into said closure in suit-
able relation to each other and to the station-
ary electrode, gearing for adjusting the mov-
able electrodes, shafting operating the said
gearing, an electric-motor shaft connected
with said shafting, means for varying the ac-
tion of the electric motor for feeding the mov-
able electrodes toward or-away from each
other i1n accordance with the flow of current
through the ares, and means for feeding ma-
terial to be acted upon to the arcs formed be-
tween sald electrodes. -

13. An apparatus for convertmwores or the

| like comprising a closure, a stationary elec-

troade mounted therein, movable electrodes
projecting into said closure and into suitable
proximity to each other and to the stationary
electrode, a hearth supported adjacent to the
end of the stationary electrode, electrically-
operated means for feeding material to be con-

verted to said hearth, and modifying means

controlled by the strength of the arc-circuit
for delivering a current to the electrically-
operated means in accordance with the size
and strength of the arcs passing between the
electrodes. | |
14. An apparatus for smelting or convert-
ing ores and the like, comprising electrodes
and means for maintaining them in suitable
relation to each other to form working ares,
means for delivering material to be acted upon
to said arcs comprising a conveyer, the said
conveyer having a discharge-mouth adjacent
to the space between the electrodes, means for
supplying material to the conveyer outside
the closure of the apparatus, electrically-op-
erated means for controlling the feed of the
material to the electrodes, and means affected
by the arc-circuits for regulating the current
delivered to said electrically-operated means
In accordance with the strength of the arcs.
15. An electrical furnace, comprising a clo-
sure, electrodes mounted therein to form suit-
able converting-arcs, a delivery mechanism

projecting into said closure for supplying ma-
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terial to the arcs, the said delivery mechan-

1S comprising a casing, a Screw conveyer
mounted therein, a chute for delivering ma-
terial to the conveyer, and an agitator adapt-
ed for preventing the packing of said mate-

rial in the chute together with electrically-op-

erated means in the electrode-circuit for ro-
tating the screw conveyer 1n accordance with
the strength of the arcs in the furnace, sub-
stantially as described.

16. An electrical furnace, comprising a clo-
sure, electrodes for forming arcs therem, a
motor for controlling the position of the elec-
trodes with respect to each other, a mechan-
1sm for feeding ore or like material to the said
arcs, amotor for controlling the same, ashunt-
circult for controlling the supply of current
to the armatures of the said motors, and
means connected with the arc-cirenit for con-
trollineg the supply of current to the motor-
fields, substantially as described.

17. An electrical furnace, comprising a clo-
sure, electrodes projecting 1nto the same, a
motor for controlling their position with re-
fation to each other, means for supplying ma-
terial to the furnace and a motor for control-
ling the said supply, resistances interposedin
the field-circuits of said motors, resistances
interposed in the armature-cirenits of said mo-
tors, and magnets connected with the arc-cir-
cult for controlling and varying the said re-
sistances to modify or stop the action of the
motors 1n accordance with the amount ot cur-
rent through the electrodes, substantially as
described.

18. An electrical furnace, comprising a clo-
sure, movable electrodes mounted therein, a
motor for controlling the position of the elec-
trodes relatively, means for feeding material
to he acted upon to the said furnace, a motor
controlling the said feed, a reversing-switch
interposed 1n the field-circuit of the electrode-
controlling motor, means connected with the
arc - circult for controlling said reversing
means, means interposed in the armature-cir-
cuit of said motor for controlling the current
supplied thereto, and resistances interposed
in the circuits of the field and armature of
the feed-motor, substantially as described.

19. An electrical furnace, comprising a clo-
sure, movable electrodes mounted therein, a
motor for controlling said electrodes, resist-
ances interposed in the armature-circult, a
magnet for controlling the same and con-
nected with the arc-cirecuit of the furnace by
a shunt, a resistance-reversing mechanism
interposed 1n the field-circuit of said motor, a
magnet for operating the same, and a trans-
former interposed between the said magnet
and the arc-circuit for supplying the magnet
with an induced current in accordance with
the strength of the current in the arc-circuit,
substantially as described. "

20. Inanelectrical furnace, the combination
with electrodes, of means for supplying an

7

arc-forming circuit thereto, a motor for ad-
justing the said electrodes to vary the are,
means for supplying material to be acted upon
to said furnace, a motor for operating said
means, resistances interposed in the field of
the feed-motor, a magnet controlling the
same, a transformer for supplying an induced
current to the said magnet, the transformer-
primary being connected with the arc-cirecuit,
the resistance-magnet being thus actuated in
accordance with the strength of the arc-cir-
cuit, substantially as described.

91. Anelectrical furnace, comprising a clo-
sure, electrodes arranged therein, means for
supplying an arc-forming current thereto,
means for supplying materials to be operated
upon by said ares, a motor for operating the
said supplying means, resistances interposed
in the field of said motor, a magnet control-
ling said resistances, a transformer affected
by the arc-circuit for supplying an induced
current to the said magnet in accordance with
the strength of the arc-circuit, the said re-
sistances being operated to control the field
of the feeding-motor or for stopping it when
the arcs are broken, and means for supplying
current to the armature of said motor, sub-
stantially as described. |

92. An electrical furnace, comprising a clo-
sure, electrodes arranged within the sameand
supplied with an arc-forming current, means
for supplying material to said ares, a motor
operating sald feed mechanism, resistances in-
terposed in the field-cireuit of the motor and
resistances interposed in the armature-cireuit
of the motor, a magnet controlling the field
resistances, a transformer for supplying an in-
duced current thereto in accordance with the
strength of the arc-circuit, a magnet control-
ling the armature resistances, and ashunt con-
trolling the same in accordance with the re-
sistance in the arc-circuit, substantially as de-
seribed.

923. An arc-furnace, comprising a closure,
electrodes arranged therein and supplied with
an arc-forming current, a motor controlling
the relative positions of the said electrodes, a
mechanism [or feeding material to the said
furnace for smelting or conversion, a motor
operating the said feed mechanism, resistances
arranged in the field-circuits ot said motors,
resistances arranged in the armature-circuits
of said motors, and a series of solenoid-mag-
nets for varying the said resistance in accord-
ance with the strength of the arc-circuit, sub-
stantially as described.

24. A smelting or converting furnace, com-
prising a closure, electrodes mounted therein,
means for supplying an arc-forming current
thereto, a motor controlling the relative posi-
tions of the said electrodes, mechanism for
feeding ore or similar material to said furnace,
a motor controlling the same, resistances
mounted in the armature-circuits of said mo-
tors, solenoids controlling the said resistances,
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a shunt-circuit connecting the said solenoids
with the are-circuit, and means for control-

- ling the fields of the smd motors, substantlallv

10

15

as desm 1bed.
25. A smelting orconverting furnace, com-
prising a closure, electrodes mounted therein,

~means for supplying an arc-forming circuit

thereto, a motor controlling the adjusting of
said electrodes, a feeding device for deliver-
ing material to the furnace, a motor control-

ling the same, resistances interposed in the
field-circuits of said motors, solenoids control-

ling the same, transformers for varying the
action of the solenoids in accordance with the
strength of the arc-circuits, and means for

790,226

| controlling the armature-circuits of said mo-

tors, substantially as deseribed.

26. Anelectrical converter having a smelt-
ing-chamber formed by the adjacent points of
electrodes, the ends of said points constitut-
ing the only walls of said chamber, the said
chamber being raised to a smelting tempera-
ture by arcs formed between the electrode-

_pomts

In testimony whereof I hereunto aflix my
swnature in presence of two withesses.

ISEDORE S. PRENNER.
Witnesses:

‘W. W. BaYLOR,
MAY JOSEPH.
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