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Application filed March 26, 1925.

My invention relates to electric furnaces,
more particuiarly to-electric furnaces pro-
vided with one or more electrodes for gener-
ating heat, and has for its object the provi-
sion of an unproved electrical connection for
the electrode.

In certain electric furnaces of the elec
trode type, particularly those adapted for
three phase operation, an electrode is pro-
vided which is fixed in the bottom of the
furnace crucible and extends upward into the
furnace chamber where it is 1n arcing rela-
tion with an upper adjustable electrode. It
is customary to have. the bottom electrode
project from the furnace to provide for the
making of an electrical connection with it.
This arrangement has the disadvantage that
the electrode is exposed to oxidation, and
furthermore dissipates an appreciable amount
of heat.

In carrying out my invention I completely
enclese the bottom electrode, and establish
an electrical connection with it by means of
a member of relatively high electrical con-
ductivity which is in engagement with the
electrode at a point within the furnace wall.

For a more complete understanding of my
invention reference should be had to the ac-
companying drawing in which Fig. 1 is a
vertical cection view of an electric furnace
embodying my invention, while Fig. 2 is a
fragmentary bottom plan view of the appa-
ratus for making the electrical connection
with the bottom electrode.

Referring to the drawing, I have shown
my invention in one form as applied to an
electric furnace comprising a heating cham-
Ler 10 formed by walls built from lheat re-
fractory bricks 11. the brick walls being en-
closed 1n a metallic protecting shell or cas-
ing 12. Extending into the furnace cham-
Ler through the top of the furnace wall are
two electrodes 13 and 14 made of a suitable
material such as carbon or graphite. These
upper electrodes are preferably adjustable
in any suitable manner so that they can be
fed into the chamber 10 as they are burned
awayv,

Euch of the two upper electrodes cooper-
ates with a lower electrode which is built
into the bottom of the furnace. Only one
of the bottom electrodes 1s shown. this being
the bottom clectrode 15 cooperating with the
upper electrode 13. It will be understood
that a similar bottom electrode is provided
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for the upper electrode 14. The two bottom
electrodes extend into the bottom wall of the
furnace and terminate at a point near the ex-
terior of the bottom wall. Asshown the elec-
trode 15 is electrically connected by way of
block 16 with a centrally located block 17,
the lower end of which terminates within
the furnace wall. "It will be understood that
the bottom electrode cooperating with the
upper electrode 14 is electrically connected
with the block 17 in a similar manner. The
blocks 16 and 17 are constructed of the same
material as the electrode 15 and constitute a
part of the electrode 15. A suitable pack-
ing cement 16*, such as a mixture of graphite
and hot tar, is used to form the joints be-
tween the parts 15, 16 and 17.

The block 17 is provided with a conical re-
cess 18 in which fits the tapered end 19 of a
terminal member 20 of smaller cross-section,
made of an electrically conducting material,
such as copper. The terminal bar 20 pro-
jects from the shell 12 for connection to a
suitable electrical supply circuit. The ter-
minal member 20 is'sealed in the furnace wall
Ly means of a suitable refractory non-porous
cement 21, such as a mixture of fire clay and
sodium silicate, which also insulates if elec-
trically from the shell 12. Closely surround-
ing the terminal member is an insulating
bushing 22 made of a suitable material, such
as asbestos lumber, which is secured by means
of bolts to the exterior of the shell.

It will be observed that the electrical con-

nection between the terminal member 20 and

the block 17, forming a part of the lower
electrode, is made at a point within the fur-
nace wall and that the block 17 is completely
enclosed by the furnace wall and thus pro-
tected from oxidation.
furthermore conserves the heat generated in
the furnace since the lower end of the block
17 is surrounded by heat insulating mate-
vrial.  The loss of heat due to conduction
through the terminal member 20, which has
approximately the same conductivity as the
eiectrode, 1s much less than would occur if
the electrode itself projected from the bottom
of the furnace. This is due to the fact that
a copper terminal member having substan-
tially the same electrical conductivity as the
craphite or carbon electrode, has a nuch
lower heat conductivity.

In order to hold the terminal member in
close contact with the block 17 at all times,
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notwithstanding the difference in the expan-

sion and contraction of the two parts when

heated and cooled, resilient means are pro-
vided for forcing the terminal member 20
inward. This comprises a cross bar 23, made
of a suitable insulating material, such-as as-
bestos lumber, which 1s in engagement with
the outer end of the terminal member. Pass-
ing over the cross bar 23 is a U shaped strap
24 having its ends bent outward af right
angles to. form seats for helical springs.23
and 26. The lower ends of the springs. rest
against. stops, carpied by bolts 27 and 25

which pass through’the springs and through.

holes in the ends of the.strap 24, and are se-
cured to. the caging.12. " The springs 25 and

96, acting on_the strap 24 force. the terminal

member upward in close,contact with the

block 17. Asbestos Wwashers 25* and 26* are.
provided betwéen the springs.and the. strap
to_reduce the conduction. of heat from the
shell 12 to the springs,.

of ,the termimn
copper . bars, 29,

lishing an electrical connection between the
a_syitable. source of

tqupinal,"lnqnllngj.; angd;a,suitable.
supply;. a, conductor 31" being 'connected
therefo. The “outer, end, of  the, ferminal

member may. be, given a suitgble, coating;as

a protecfion against pxidation, such as a sur-
Auminuim. . .

haye, described my, inventign..as

st

W,h).],? T

embordie, in cSnigrete, form. and 25 operating

in_a specific injner;in ‘accordance with the

proyisidns of t

bé updeistood, that [1do, not limit mny inyen.
tion ‘theretd;. singe variqus,, modifications

thereof . will., suggest. . themselves, fo those

sikilled ‘in, the, arfy wathont, departing. from

af)

the; spjijt; of . my “inyenfion, the scope of
whiéh is set_forth in, the annexed .claims.

What I __:c"ﬁ_i_i,l_'l_l'f_nfs'.. new, and desire, to, secute
by, Létters Patent of the, United States, is:—
‘A _electric furnage.comprising. a ve-
fractory crucible, a ¢arbanaceous electrode
termipating within, the. wall.of said crucible,
and a metallic tépminal member having sub-
stantially. the 'same electrical conductivity
as.said. electrode secured in’electrically con-
ducting engaggment,. with..said electrode: at
a point ‘\\'j‘t:l:l}l:f;sa_id;:\v;_x,ll_ .

2. An, electric furnace, comprising & re-
fragtory crucible. a carbonaceous efegtr_odc
terminating within the, wall of said crucible,
a metal]ig ferminal member of smaller cross-

For: the. purpgse, of ;cooling the outer end |
terminal ;member, 20 - heat. radiating.
ars, 99, and’ 30 are,_secured to 1t.
These bajs 29,and, 30, are. utilized in estab-

¢, pafenk statutes, it should.
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section having one end in electrically con-
ducting engagement with said clectrode at
a point within said wall, said teeminal mem-
Lstantially the same electrical
v az said electrode, and cooling
the projecting eud of said termi-

n

menns for
aal.
An electric furnace comprising a re-
fractory erncible, u earbonaceous clectrede
ceaved inthe wall of said cructizle, wanetaliie
terminal member in cngageinent with said
electrode at a point within said wall, and
icnt . means for holding said terminal
meether it engagemen: with said electrode
0 a= to puntam @ good eleetrical contact
inal member having

hetween thens. saild te

sithstautialiy the vame electrical condactivity
ax said cleetrade.
A

4. An clectric furnace comprising a re-
tory crueible, an electrode secured, in the

Lottom of szid crucible, a terminal member

23

...,,

of good electrical conductivity projecting
from said crucible having its tnner end in

eugagement with said electrode at a point
within the wall of said . crucible, said ter-
milnal member having substantially the same

.(-.l:égtric:xl conductivity as said electrode, re-
silient mcans- for holding said terminal

member in engagement with said electrode,

and means forming a tight joint between

said crucibie and said terminal, _
3. An clectric furnace cowprising a re-
fractory crucible, a refractory- electrode se:

outer end terminating in the interior of said

“wall, the outer end of szid electrode:being

provided with a conical recess, a.metallic

termigal member having a.tapered end fit-
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“cured in the wall of said crucible having its .

ting in: said recess, and means for;securing.

said tapered end jn said recess s0.as.to main-,
“tain a2 good electrical contact between .said .
clectrode and said terminal member.

6. An clectric fupnace comprising. a ve-,

100

fractory erucible, an electrode. secured in

the bottomn of said crucible and enclosed
thereby. said clectrode being provided ,with
a zonical recess, a metalite tertninsl menber
having o tape
vestitent means for forcing  said lerminal
membeir into said recess so, a5 to maintain a
eeod, electrical contact
expansion and coniraction of said crucible,

and -means formine o tieht joint between .
. t=] o

said terminal and caid crucible. ,
In witness whereof. I have hereunto set
my hand this 25th day of March, 1925.
VERNI J. CIZAPMAN.

< end fitting in said recess,.
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