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My invention relates to electric furnaces, 
more particularly to electric furnaces pro 
vided with one or more electrodes for gener 
ating heat, and has for its object the provi 
sion of an improved 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 in arcing rela 
tion with an upper adjustable electrode. It 
is custonary 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 

enclose 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 section 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 
Uer 10 formed by walls built from heat re 
fractory bricks 11. the brick walls being en 
closed in a metallic protecting shell or cas 
ing 12. Extending into the furnace cham 
ber 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 
W.W. 

Each 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 is shown, this being 
the bottom electrode 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. As shown the elec 
rode 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 cenent 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 
by means of a suitable refractory non-porous 
cenent 21, such as a mixture of fire clay and 
Sodium silicate, which also insulates it 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 
1 is surrounded by heat insulating mate 
rial. The loss of heat due to conduction 
through the terminal member 20, which has 
approximately the same conductivity as the 
electrode, is much less than would occur if 
the electrode itself projected from the botton 
of the furnace. This is due to the fact that 
a copper terminal member having substan 
tially the same electrical conductivity as the 
graphite or carbon electrode, has a much 
lower heat conductivity. 

In order to hold the terminal member in 
close contact with the block 17 at all times, 
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notwithsta:nding 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 is in engagement with 
the outer end of the terminal member. Pass 
ing over the cross bar 23, is a Ushaped strap 
24 having its ends berit outward at right 
angles to form seats for helical springs. 25 
and 26. The lower ends of the springs, rest 
against stops, carried by bolts 27 and 2S 
which pass through the springs and through. 
holes in the ends of the strap 24, and are.se 
cured to the casing 12. The springs.25 and 
26 acting on the strap 24 force, the terminal 
member upward in close, contact with the 
block 17. Asbestos.washers. 25 and 26 are provided between the springs and the strip 
to reduce the 66iduction of heat from the 
shell 12 to the Springs For the puppis, of cooligg, the outer end. 
of the tennial member 20 heat. radiating. 
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lishing if electrig?i connection between the 
terminal member, and, a suitable.Source of sipy, iconicto.3 big connected 
milémaybe...given suitable coating, as afiotectioiagiinspxidation, such as a stir face layer.giariinun. Whilhayedeseglped my inventign as 

i. embodied in congrete forg.and as operating. 
in aspecific miner, inaccordance with the in aspecific im 
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suggest themselyes...to those 
- who departing from 

tispirit of my invention, the scope of 
whiéhis set forth in theannexed claims. 
What claimas, ney, and desire, to, secure 

by Letters Patentifth.Jnited States, is:-- 1. Aielectric furnage comprising...a re 
fractory crucible, a carbonaceous electrode 
terminating within the wall of said crucille, 
and a metallic terminal unenber having Sulu stantially, the salne electical conductivity 
assaid electrode secured in electrically con 
ducting engagement. Witl. Said electrode: at 
a point within said wall. o 

2. An electric furnace, comprising a re 
fractory crucible, a carbonaceous efectrode 
terminating within the wall of said crucible, 
a metallis terminal member of smaller cross 
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sect in hit viiig one elici in electrically coin 
(i:ctig cigage ent with said electrode at 
a :oint withii said wall, said terminal mean 

iing st::stantially the same electrical 
y is said electrode, and cooling 
the projecting eiid of said terni 
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title, it carbon:ceo; is electrode 
td in the wa: if said cruciisle, a netallic 

tei'i:iiii 1:erlier in engagement with said 
electrode at a point within said wall, and 
resiiicit. Icans for holling said terminal 
: ether it; engageinent with said electrode 
so as () ::intain a guoil electrical contact. 
between then...sail tertitial member having 
sil)sta utiliy the salue electrical conductivity 
is said electrode. 

4. An electric furnace comprising a re 
tory crucible, an electrode secured in the 

tion of Said crucible a terminal member good electrical conductivity projecting 
for said crucible laving its inner end in 
eugagement with said electrode at a point 
within the wall of said crucible, said ter 
uinal member having substantially the same 

( 

electrical conductivity as said electrode, re. 
silient leans for holding said terminal 
inember in cngagement with said electrode, 
and means forming a tight joint between 
said crucible and said terminal. 
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5. An electric furnace comprising a re 
fractory crucible, a refractory electrode set 00 

cuired in the will of said crucible having its . 
outer end terminating in the interior of said 
wall, the outer end of said electrode being 
provided with a conical recess, a netallic 
tertilial ember having a tapered end, fit 95 
ting in said recess, and means for securing. 
said tapered endin said recess so, as to main. 
tain a good electrical contact between said 
electrode and said terminal member. 

6. An electric furnace comprising a re-, 100 
factory crucible, at electrode. secured in 
tle uotion of said crucible and enclosed 
thereby said electrode being provided with 
it goinical recess, a lietalitic terminal unember. 
la viiig it tapcici end fitting it said recess, 
'esilicit init::t is for forcing saici (cruinal 
inelluljci into said recess so, as to uaint:tin a 
g:od electrical contact ictween then upon. 
cxpansion and contractio: of said crucible, 
ind means forming a tight joint between 
said terianihal and said crucible. 

In witness whereof. I have hereunto set. 
iny hand this 25th day of March, 1925. 

VERNI J. CHAPMAN 
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