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Zo all whom it may concern: ‘

Be it known that I, WiLtiam K. Boors,
a_citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented a new and useful
Improvement in Electric Furnaces, of which

the following is a specification.

10

15

20

30

38

40

- 45

50

This invention relates particularly to elec-
tric furnaces of th~ revoluble or oscillatory
type; and the primary object is to provide
a thoroughly practicable furnace of this
type, which is capable of being operated
with great facility, which can be easily con-
structed, which will operate in an improved

manner, and which will possess great lon-

gevity. ,

The invention is illustrated in its pre-
ferred embodiment .in the accompanying
drawings, in which— o

Figure 1 represents an elevational view
of a rotary furnace embodying my inven-
tion; Fig. 2, an end elevational view of the
same; Fig. 3, an enlarged broken longitudi-
nal section, showing the construction at one
end of the furnace, where there is employed
a charging-door in' which is mounted  an

-electrode, the section being taken as indi-

cated at line 8 of Fig. 2; Fig. 4, an eleva-
tional view of one of the stationary contact-
members employed; Fig. 5, a sectional view
of the contact-member shown in Fig. 4;
Fig. 6, an enlarged broken sectional view
illustrating the construction at the other end
of the furnace; Fig. 7, a sectional view taken
as indicated at line 7 of Fig. 6; Fig. 8, a

view, diagrammatic in its nature, illustrat-

ing the manner in which the furnace is
adapted to the use of a single-phase current;
and Fig. 9, a view diagrammatic in its na-
ture, illustrating the manner in which the
furnace is adapted to the use of a two-
phase current. ’

In the construction illustrated, A, A® in-

dicate means for supporting a furnace-body -

and turning it about its axis; B, B, a pair
of stationary contact-members carried by a
suitable support or supports B’; C, a rev-
oluble furnace-body equipped with insulat-
ingly-mounted peripheral contact-members
Y, which serve also as annular flanges or
tracks through the medium of which the

furnace-body is ‘mounted on the supporting
and turning means; 1, an axial electrode ad-
Justably mounted on. a centrally - located
charging-door D' with which the furnace-

‘body is equipped at one end, the electrode

projecting through said door into the fur-
nace and being capable of adjustrent
through the medium of an' adjustable eloc-
trode-clamp D?; E, an axial electrode ad-
justably mounted upon an end plate E* se-
cured ito the other end of the furnace-body,
the electrode E projecting through the end

- wall of the furnace-body. and bemng adjust-

able ‘by means of an electrode-clamp E?
which is adjustably mounted; F, Fi flex-
ible electric-conductors connecting the con-
tact-members C! with which the furnace-
body is equipped with the electrode-clamps;
and G, G, electric conductors connecting
the stationary contact-members B with a
source of electric energy. - o

The mechanism A, A%, for supporting the
turnace-body and turning it about its hori-
zontal -axis, preferably comprises a shaft
1 equipped with a pair of insulated grooved
wheels or rollers 1* which engage the combi-

'nation track-members and contact-rings Ct;

another shaft 2 equipped with a pair of in-
sulated grooved rollers 2* which engage the
members 'C';
to actuate the shaft 1 through the medium
of a worm-shaft 4, a worm-gear 4* and a
shaft 5 which is equipped with a pinion 6
meshing with a gear 7 on the shaft 1. Suit-
able foundations are provided for the shafts
1 and 2 and for the driving means connected
with the shaft 1, as clearly appears from
Figs.1and 2. .. _ .

The stationary contact-members B are
preferably of the construction shown in de-
tail in Figs. 4 and 5. Each of said devices
comprises an insulated mounting 8 having
upwardly-extending flanges 8*; anda spring-
projected flanged shoe 9 mounted between
the flanges 8* and adapted to bear against
the periphery of the contact-rings C*, The

and an_electric motor 3 adapted-
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conductors G, G*, which supply current to

the furnace are connected with the
pressed shoes 9. In-the illustration given,
the flanges 8* are connected by studs. 10
which extend freely- through slots 10* in

spring-
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downwardly-extending lugs or flanges 10°
with which the shoe 9 is equipped. The
compression-springs 10° are interposed be-
tween the shoe 9 and the transverse studs
10, the function of these springs being to

_press the shoe 9 into close contact with the
contact-ring C* with which the furnace-body.

is equipped. - : ,

In Fig. 8, there is given a diagrammatic
illustration of the manner in which the fur-
nace is supplied with a single-phase current.
In this case, the conductors G, G* form a
part of the secondary circuit of a trans-
former device H, having a primary winding
H* and a secondary winding H2. Current
may pass, for example, through thé con-
ductor G, thence through one of the shoes
B to the annular contact-member C*, thence
through the corresponding conductor ¥ to
the electrode D, thence across an arc at 11
to the electrode E, and back by way of
the other contact-ring C*, shoe B and con-
ductor G* to the coil H2 '

. The construction of the furnace-body C
preferably is. as illustrated. In this form
it comprises a cylinder equipped at one end

with the plate E! carrying one electrode

and equipped at the other end with the
charging-door D* carrying the other elec-

trode. The cylinder preferably comprises

a cylindrical steel shell 12 having sepa-
rately formed end plates 12° and. 12°

secured thereto; a heat - insulating . lining

13 which. may be tamped in place within
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the cylindrical portion of the shell and re-
flected over the inner surfaces of the ends

-of the shell, as indicated at 18*; and a re-

fractory lining 14 within the lining 13,
which may be constructed of fire-bricks ce-
mented in place. The lining 14 is continued
aréund - within the inner ends of the shell,
as indicated at 14* and 14*. At one end of
the furnace-body, the end portion 12° of the

. gteel-shell and the lining within thé steel-
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shell are provided with an enlarged axial
opening, affording a charging-door opening

"15. This opening is normally closed by the .

charging-door D. At the other end of the
furnace the end portion 14° of the lining is
provided with an axial opening, which con-
tains a graphite bearing 16 which is set in a
rvefractory packing (cement or clay) 17, in

~which are embedded the coils 18 of a water-

cooling pipe, the end portions 18* of which
extend through a central opening in the
plate E', and connect with any suitable
source of water-supply (not shown). A
very desirable use for the improved fur-

‘nace is that of melting brass; and the

graphite bearing 16, through which. the

" electrode E extends, is adapted to per-

65

mit the electrode to be adjusted with
facility through the bearing. Were it not
for the use of some such expedient, the zinc
contained in the brass, which is liable to be

1,382,705

vaporized to some extent, might' freeze or
collect on the electrode and interfere with

_the free adjustment thereof. _ -

The charging-door D' preferably com-
prises a steel or iron platd 19 spaced some
distance from the end wall of the furnace
and having an inwardly-éxtending circum-
ferential flange 192, from which extends in-
wardly a flange 19° which is adapted. to bear
against the end member of the steel shell of
the furnace-body. The hollow body thus
formed is packed with refractory material 20.

Through the door extends an axial open-
ing in which is placed a graphite sleeve 21
which is set in place by means of a refrac-
tory packing or cement 22 containing the
coils of a water-cooling pipe 23 whose ends
982 extend out through a central opening
with which the plate 19 is provided and
communicate with a suitable source of water
supply (not shown).

The electrode-clamps D? and E? are ad-
justably mounted on supporting-frames D?
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and 2, one of which is carried by the charg- -

ing-door D* and the other of which is car-

ried by the fixedly-mounted end plate E*.

The frames are similarly constructed and a
description of the frame D® will suffice for
both. Thus, the frame D? comprises three
compression-rods 24, the lower two of which
serve as guides for the clamp D?; an outer
plate 25 having sockets receiving the outer
ends of the compression-rods 24; and ten-
sion-rods 26 which are adapted to cause the
plate 25 to place the rods 24 interposed be-
tween said plate and the door D' under
compression. The plate 25 is provided with

sockets receiving -the reduced ends of-the

compression-rods 24, and a plate 27, which
bears against the plate or shell 19 of the
door, is provided with sockets which receive
the reduced inner ends of the rods 24. In

the case of the frame E3, the reduced inner.
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ends. of the corresponding compression-rods '

.94 are received directly in sockets with

which the plate F* is provided. As shown,

110

the door D* and the. plate B! arve provided .-

with attaching lugs 28, to which the inner

ends of the tension-rods 26 are secured. In -

each instance, the electrode-clamp is actu-
ated by a screw-rod 29 equipped with a
hand-wheel 292, As illustrated in Fig. 7,
each clamp preferably comprises a V-shaped
frame 30 having screw connection at its base
portion 30> with the screw 29 and having
guide-connections 30" at the extremities of its
arms with the guide-members 24 of the sup-
porting-frame; and a pair of clamping-jaws
31 and 32 mounted on the frame and con-
nected together and to the frame by means

of cap-screws 83. Ag appears from Figs: 6

and 7, the actuating screw is insulatingly
journaled and is incapable of longitudinal
movement, so that when the screw is turned
by means of the hand-wheel 29%, the elec-
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trode-clamp will be moved toward or away
from the furnace. Also, as appears from

Fig. 7, the guide portions of the frame of
with respect to the -

the clamp are insulated
guide-rods 24. -

pintle 34* carried by a hinge-member 34°
which is securely attached to the end wall
of the furnace-body. At the opposite edge,
the door is equipped with a projecting lug
35 which is adapted to be engaged by a latch-
member 36 pivotally supported at 37.

As appears from Figs. 1 and 6, the fur-

nace-body is provided at one end, preferably.
at the end which carries the plate B!, with

a discharge-spout I, having a discharge- .
passage 88 which communicates with the’

peripheral ‘portion of the melting-chamber
39. The passage 38 is stopped by a plug 40
which may be of fire-clay. -

As will be understood from Figs, 2, 3 and
6, the contact-rings C*, which constitute also
the annular tracks npon which the furnace-

body is mounted, are insulated from the:

shell of the furnace by insulation rings or

plugs 41, through which extend the attach-’

ing bolts 42. The insulation might take the
form of insulating rings extending com-
pletely about the shell of the furnace-body,
but this would involve unnecessary expense.
The cylindrical member 12 of the steel shell

1s connected with the end members of the .

steel shell 'of the furnace-body by means of
angle-form rings 48, the parts being suitably
riveted or holted together. It is preferred,
also, to embed in the lining 13 the angular
washers 44 which engage the heads of the
bolts 42, so that the bolts will not turn when
the nuts are being applied. The members
Ct are preferably of U-form cross-section,
the inner flanges serving, in this case, to

receive the outer portions of the bolts 42.-
The contact-rings may be of brass, if desired,

and of ample dimensions to carry the cur-
rent without heating and also to support the
body of the furnace without danger. of
breakage. . ,

The, construction described enables a 1ev-

. oluble furnace to be built with facility and.

at moderate cost.. The lining can be intro-
duced securely and with ease. In introduec-
ing the packing 17, a plate may be tempo-
rarily placed over the inner end of the open-

ing which receives the packing and the pack- -

ing may then. be tamped in place. Access
to the interior of-the furnace is gained for
this purpose through the door-opening 15.
The ‘packing 22 in the door D! may be in-
troduced, of course, while the door is open,
or, if desired, before the door is applied to
the furnace. -

In the operation of the furnace, the cur- -

rent passes through the brushes or shoes B
to the peripheral contact-rings C' and

The door D* is equipped at one edge with “tinuous rotation, if desired.

‘8 hinge member 34 which connects with a

through the flexible conductors F which con-
nect, the rings C* with the electrode-clamps.
While the furnace is in eperation, it may be
rotated slowly by means of the electric
motor; the construction providing for con-
This results .
in constantly ‘changing the portion of the
interior- of the furnace, which serves as a
hearth, so that undue heating of any por-
tion of the lining of the furnace is avoided
and consequent rapid deterioration of the
lining is obviated. ‘

In the illustration given, the electrodes
and their supporting and adjusting means
rotate with the furnace. If desired, the
furnace may--be given a movement of oscil-

Jation about its axis, by providing suitable
-automatic reversing means for the electric

motor 8. Such means is not illustrated, how-

ever, and it is preferred to impart to the fur-
nace a very slow, continuous rotary move-
ment. The furnace can be charged at the

door-opening 15, and the molten metal may
be discharged through the passage 88. The

“electrodes are somewhat removed from the

zone occupied by the metal in the hearth, so
that when brass is being melted, the tend-
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ency of the zinc in the brass to vaporize is -

reduced to the minimurn,

Fig. 9 illustrates the manner in which a
furnace of this principle may be operated as
a two-phase furnace. In this case C!, C*
may represent the annular tracks which sup-
port the furnace-body and serve dlso as an-
nular contact-members; and C?* may repre-

“sent an additional annular contact-member

insulatingly mounted on the furnace-body.
As before stated, the current may pass to the

‘contact-members 'C! through the contact-

shoes B; and current may pass to the addi-
tional annular contact-member C? through
a shoe B2 D? represents an electrode
adapted to extend through one end of the
furnace-body, as through the door D*; and
E® and E* represent two electrodes adapted
to extend through the other end wall of the
furnace-body.
windings of a two-phase transformer or
transformers so connected as to deliver a
two-phase secondary. current, the primary.
current being a three-phase alternating: cur-
rent, if desired;. and K, K' represent the
secondary, windings of the transformer de-:

95 ~
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J represents the primary -

115

vice. One end or terminal of the secondary .

winding K is connected, through a conduec-

-tor 45, with the shoe B2; and the correspond-

ing terminal of the secondary winding K*
1s connected through a conductor 46 with the
shoe B which is at the same end of the fur-
nace. The other terminals of the secondary
windings K, K* are connected, through a
common return-conductor 47, with the shoe
B at the other end of the furnace. The cur-
rent. may pass, for illustration, from the
secondary windings K, K! through the con-
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ductors 45 and 46 to the annular contact-
members C? and C* at that end of the fur-
nace, thence to the electrodes E* and E* op-
posed to the electrode D2, thence by arcs at
48 to the electrode D* and then back to the
secondary windings. Thus, we have the two
electrodes ¥ and K+ in alinement with the
electrode D? which may serve as a common
return for the phases of current from the
secondary windings XK, K*.. This arrange-
ment is adapted to enable the furnace to be
operated without unbalancing the load of
the line wires which supply the primary
winding or windings of the transformer

-device.

The construction described finds a very
nseful application in melting brass, but it
may be used for melting other metals.
There is a wide field for the use of such fur-
naces, especially where means for melting
metal in comparatively limited amounts are
desired. In melting brass, not only is it
true that the arc does not strike the charge,
but also it, is true that the rotary movement
of the furnace effects a constant mixing ac-
tion of the charge, thus tending to equable
diffusion of the heat, so that volatilization
of the zinc in the brass is practically elimi-
nated. This applies also to the other con-
stituents of the compound. T

The construction affords a thoroughly
practicable and durable electric furnace of
the type adapted to turn about an axis dur-
ing the operation of melting the charge; and

35 such construction affords a furnace possess-

ing great longevity and capable of being op-
erated with the greatest facility. The elec-
trode-clamps are preferably provided with
water-cooling chambers 49 supplied with
water through flexible pipes 492 = -

The foregoing detailed description has
been given for clearness of understanding
only, and no unnecessary limitations should
be understood therefrom, but the appended
claims should be construed as broadly as
permissible in view of the prior art.

.~ What T regard as new, and desire to se-
cure by Letters Patent, is:

1. An electric furnace comprising a fur-
nace-body adapted to turn about an axis,

. contact - members mounted to turn with

said body, adjustable electrodes extending
through the ends of said body, adjustable
electrode-clamps supported en the ends of the
furnace-body and engaging said electrodes,
flexible conductors connecting said contact-
members with said eclamps, and means for

supporting and turning said furnace-body

and supplying current, including contact-

“members engaging said first-named contact-

members, and an electric circuit connected
with said second-named contact-members.
2. An electric furnace comprising a fur-
nace-body adapted to turn about an axis
while the fusing operation is in progress,

. named

1,332,795

means for supporting said body and turning

-it about its axis, including peripheral track-

members mounted on said body and adapted
to serve also as contact-members, and rollers
supporting the furnace-body through the
medium of said track-members; stationary
contact-members engaging said track-mem-
bers, an electric circuit connected with said
stationary contact-members, electrodes ex-
tending through the ends of the furnace-
body, and electric conductors connected with
said track-members and with said electrodes.

3. The combination of a revoluble fur-
nace-body, annular contact-members encir-

“ecling said furnace-body and insulated there-

from, electrodes projecting into the furnace
and extending through the walls thereof,
conductors connecting said electrodes with

- said annular  contact - members, stationary

contact members engaging said annular con-
tact-members, and an electric: circuit con-
nected with said stationary contact-members
and adapted to supply current to the fur-
nace.

4. The combination of a revoluble fur-
nace-body, annular contact-members encir-
cling the same and insulatingly mounted
thereon, frames projecting from the ends of

‘the furndce-body and turning therewith,

electrode-clamps insulatingly and adjust-
ably mounted on said frames, electrodes en-.
gaged by said clamps and projecting into
the furnace through the ends thereof, con-
ductors connecting said electrode-clamps
with said.annular members, stationary con-
tact-members engaging said annular con-

~tact-members, a source of electric energy

connected with said stationary contact-mem-
bers, and means for supporting the fur-
nace-body and turning it about its axis.

5. The combination of a - furnace-body
equipped with insulatingly mounted an-
nular tracks adapted to serve as contact
members, rollers engaging said tracks and
serving to support the furnace-body, con-
tact-members engaging said tracks, a source
of electric energy connected with said last-
contact-members, electrode-holder
frames projecting from the.ends of the fur-
nace-body, electrode-clamps insulatingly and
adjustably mounted on said . frames, elec-
trodes engaged by said clamps and project-
ing inside the furnace-body, conductors con-
necting the said electrode-clamps with said.

“annular tracks, and means for turning said

furnace-body about its axis through the
medium of said rollers.

6. The combination. of a substantially cy-
lindrical furnace-body equipped with a pair
of annular metal tracks insulatingly mount-
ed on said body, a pair of rollers engaging

-. sald tracks at one side of a vertical plane

passing through the axis of said hedy, a
pair of rollers engaging said tracks on the
opposite side of the vertical plane, means
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for driving one pair of rollers to effect ro-
tation of the furnace-body, stationary con-
tact-members located between the pairs of
rollers and engaging said tracks, a source
of electric energy connected with said sta-
tionary contact-members, electrodes extend-
ing through the ends of the furnace-body,
and conductors connecting said electrodes
with said tracks. .

7. In an- electric furnace, the combina-
tion of a furnace-body adapted to turn about
its own axis, means for supporting said
body and turning it about its axis, an axi-
ally-located charging-door at one end of thé
furnace-body, an electrode extending
through said charging-door, an electrode ex-
tending through the opposite end of the fur-
nace-body, and means for supplying elec-
tric current to said electrodes. :

8. In an electric furnace, the combination
of a hollow furnace-body adapted to turn

- about its own axis, annular contact-members

@
ot

40

60

encireling said furnace-body, an- axial door
carried by one end of the furnace-body, an
electrode frame carried by said door, an elec-
trode - clamp adjustably ‘mounted on said
freme, means for conducting current from
one of said annular contact-members to said
electrode-clamp, an adjustable electrode ex-
tending through the other-end of the fur-
nace-body, means ‘for conducting current
from said last-named electrode to the other
annular contact-member, means for support-
ing the furnace-bedy and turning it about
its axis, and a source of electric energy hav-
ing its circuit equipped with contact-mem-
bers engaging .said annular contact-mem-
bers. ‘ ,

9. In an electric furnace of the character
set forth, the combination of a hollow fur-
nace-body adapted to turn about its own
axis, an annular contact-member adapted to
turn with the furnace-body, an axial charg-

ing-door carried by one end of the furnace-

body, an electrode adjustably mounted in
said door, a conductor connecting said an-
nular contact-member with said eléctrode,
a source of electric energy equipped with a
contact-member engaging said annular con-
tact-member, and means for supporting the
furnace-body and turning the same about
its axis. . '

10. In an electric furnace of the character
set forth, the combination of a revoluble fur-
nace-body provided at one end with an axial
charging-door opening, a . charging-door
mounted on that end of the furnace-body
and provided with a bearing through which
an electrode may be shifted longitudinally,
an electrode extending through said bearing
and projecting freely through the door-open-
ing, .an electrode-holder-frame extending

. outwardly from said charging-door, an elec-

pe)
ot

trode-clamp adjustably mounted on. said
frame and engaging said electrode, an an-

a

nular contact-member adapted to turn with
the furnace-body, means for conducting cur-
rent from said clamp to said annular con-
tact-member, and a source of electric energy
having a circuit equipped with a contact-

‘member engaging said annular contact-

member. :

11. In an electric furnace of the character
set. forth, the combination of a revoluble cy-
lindrical furnace-body provided with end
walls, one of said end walls having an en-
larged central opening affording a charging-
door opening, a charging-door mounted on

70

75

the end wall of the furnace and serving to

close said opening, an electrode extending

through said charging-door, means mounted
on the charging-door and adapted to adjust
said electrode, an annular track insulatingly
mounted on the end portion of the furnace-
body, means for conducting current from
said annular track to said electrode, an elec-

trode extending through the opposite end -

of the furnace-body, an insulatingly-mount-
ed annular contact-member connected with
said last-named electrode, a source of elec-
tric energy having a circuit equipped with
contact-members
members, and means for supporting and ro-
tating the furnace-body, including rollers
engaging said track member. -

12. In an electric furnace of the charagcter
set forth, a revoluble hollow furnace-body
provided with end walls, one of said end
walls having an enlarged axial opening af-
fording' a charging-door opening, a door

80
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engaging said annular.

95
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mounted on the .end wall and closing said -
opening, said door being provided with a

bearing for an electrode, an electrode extend- -

ing into the furnace and longitudinally-ad-
justable in said bearing, an electrode-holder-

106

frame comprising a plate spaced some dis- -

‘tance from said door, compression rods in-

terposed between said plate and said door,
tension rods connecting said plate and door,

“an electrode-clamp mounted on said compres-

sion rods, and-engaging said eléctrode; an

adjusting screw connected with said plate-

and with said clamp, an annular contact-
member adapted to turn with the furnace-
body, a conductor connecting said annular
contact-member with said clamp, means for

supporting the furnace-body and turning it

about its axis, and a source of electric en-
ergy having a cireuit equipped with a con-
tact-member engaging said annular contact-
member. o .

" 13. An electric furnace of the character
set forth, comprising a hollow cylindrical
furnace-body having end walls, one of which
is provided with an axial charging-door-

‘opening, a charging-door mounted on the

end wall and closing said opening, an elee-
trode extending through the charging-door,
means carried by the charging-door for ad-
justing said electrode longitudinally, an
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electrede extending through the other end .

of the furnace-body, means carried. by the
corresponding end wall for adjusting said
second-named
pair of annular contact-members insulat-
mgly mounted on the furnace-body, conduc-
tors.eleéctrically connected with said contact-
members and with the electrodes, a source of

" electric energy having -a cireuit equipped

10

with contact-members engaging said annu--

lar contact-members, and means for support-

_ing the furnace-body and turning it about
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its axis. . i

14. An electric furnace of the character
set forth, comprising a hollow cylindrical
furnace-body having end walls, one of which
is provided with an axial charging-door
opening, and the other of which is provided
with. a ‘discharge passage communicating
with the peripheral portion of the interior
of the chamber of the furnace, a charging-

door mounted on the end wall and closing

said opening, an . electrode -extending
through the charging-door, means carried
by the charging-door for adjusting said elec-
trode longitudinally, an electrode extending
throtugh the other end of the furnace-body,
means carried by the corresponding end
wall for adjusting said second-named elec-

‘trode longitidinaily, a pair of annular con-
tact-members insulatingly mounted on the

furnace-body, conductors electricaily con-
nected with said contact-members and with
the electrodes, a source of electric energy

having ‘a circuit equipped with contact-

members éngaging said annular contact-
members, and means for supporting the fur-
nace-body and turning it about its axis.

15. In an electric furnace, the combina-
tion of a furnace-body, a pair of electrodes
extending through a wall thereof, an op-

electrode longitudinally, a.

1,332,795

posed return electrode co-acting with said
pair of electrodes and extending through the
opposite wall of the furnace-body, and
transformer means whose secondary circuits

“are connected on one side to said pair of

electrodes and connected on the other side
to the opposed electrode. - ‘
. 16. In an electric furnace, the combina-

‘tion of a furnace-body, a pair of substan-

tially parallel electrodes extending through
one wall of the furnace-body, an opposed
electrode extending through the opposite
wall of the furnace-body and serving as a
common return, and transformer - means
adapted to supply two-phagse current and

‘having its secondary windings connected on

one side to said pair of electrodes and con-

.nected on the other side with said opposed

electrode. »

. 17. In an electric furnace, the combina-
tion of a revoluble furnace-body, a pair of
electrodes extending through one end of the
furnace-body, an opposed electrode extend-
ing through the opposite end of the furnace-
body and serving as a common return, a pair
of annular contact-members and a third an-

aular contact-member adapted to turn with.

the furnace-body, conductors connecting
said pair of annular contact-members with
said pair of elecirodes, a conductor connect-
ing the other annular contact-member with
the other electrode, and transformer means
adapted to deliver two-phase: current, and
having secondary circnits conmected on one
side with conductors equipped with contact-
members engaging said pair of annular con-
tact members and connected on the other
side with a conductor equipped with a con-
tact-member engaging the other annular
contact-member. ) '
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