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This invention relates to an electric furnace, and is 
primarily concerned with the mounting of a resistance 
heating element and its current Supply connections there 
1. 

More particularly, the invention relates to a furnace 
having a tubular resistance heating element which is 
slotted to provide an extended path for the passage of 
heating current therealong, the element having a plurality 
of angularly spaced, axially extended arcuate portions 
which constitute supporting legs for the element. 

It has an object of the invention to provide a mounting 
for the heating element which enables the element to be 
firmly mounted in good electrically conducting engage 
ment with the current feeders which supply the element, 
and at the same time assures firm engagement between 
the current feeders and a cooling Water jacket. 

Accordingly, the invention provides an electric furnace 
comprising a tubular resistance heating element which 
is constructed to provide a lengthy path for the passage 
of heating current therealong, the element having at one 
end of plurality of angularly spaced, axially extended 
arcuate portions which constitute Supporting legs for the 
element, a tubular water jacket, a plurality of current 
feeders of arcuate cross section each arranged longitudi 
nally of the jacket to lie between the jacket and one of the 
said portions, the current feeders fitting closely on the 
one hand against the inner surface of the water jacket and 
being in heat conducting relationship therewith which 
electrically insulated therefrom, and on the other hand 
against the outer surface of the said portion, with which 
it is in electrically conducting relationship, and clamping 
means for pressing the said portions against the current 
feeders and the current feeders against the jacket in Such 
a manner that uniform pressure is exerted over the re 
spective contacting surfaces through which heat transfer 
and flow of current occur. 
The invention will now be described by way of ex 

ample with reference to the accompanying drawings 
which show the application of the invention to a furnace 
of the character described in my British patent specifica 
tion No. 908,667. 

In the drawings: 
FIGURE 1 is a vertical section through the furnace; 
FIGURE 2 is a vertical section through the water jack 

et; 
FIGURE 3 is a vertical section of the lower part of 

the furnace showing a modification; 
FIGURE 4 is a sectional plan on the line X-X of 

FIGURE 3; 
FIGURE 5 is a vertical section through the furnace 

when a alternative heating element is employed. 
The furnace includes a tubular water jacket, which 

comprises a relatively thick inner shell and a thin outer 
shell 2, has its inner shell welded at its upper end in a 
central aperture in a furnace base plate 3. The outer 
shell is constructed to provide a spiral water path between 
the shells. The outer shell is extended at its upper end in 
a horizontal plane to enclose a water path between the 
extension and the underside of the base plate in the vicini 
ty of the central aperture. A water inlet connection 4 
is provided at the lower end of the jacket and an outlet 
connection 5 is provided in the extension. A plate 6 
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2 
welded to the lower end of the jacket is provided with 
apertures 7 through which the furnace may be evacuated 
or supplied with an inert gas. An additional connec 
tion 8 may be provided to the interior of the duct formed 
by the jacket which can be fitted with a vacuum gauge 
or can provide an inert gas connection. 
Copper bars 9 forming current feeders for the furnace 

heating element are secured in diametrically opposed posi 
tions to the inside wall of the water jacket by pins 10, 
passing through apertured bosses 1 in the wall of the 
jacket and threaded to receive nuts 12. The copper bars, 
which are in the form of quadrants cut longitudinally 
from a hollow cylinder, fit closely against the water jacket 
in heat conducting relationship therewith. They are in 
sulated from the jacket by thin strips 13 of mica or other 
electrically insulating material. The pins 10 are insulated 
from the bosses 1 by means of insulating bushes 14, 15 
between which is arranged an insulating ring 16 to form a 
gas or vacuum seal. Current supply connections are 
made to the ends of the pins protruding from the bosses. 
The furnace heating element 17 which may be made 

of graphite, is in the form of a hollow cylinder slotted 
to provide a lengthy current path and provided at its 
lower end with integral, axially extended arcuate portions 
which constitute supporting legs 18 which extend cir 
cumferentially over diametrically opposed quadrants of 
the circumference of the cylinder. The external diameter 
over the legs 8 is equal to the internal diameter between 
the inner surfaces of the copper bars 9, so that the bars 
may fit closely against the legs in electrically conducting 
relationship therewith. The upper ends of the bars are 
provided with internal circumferential projections 19 and 
the legs 48 are provided with complementary circum 
ferential recesses 20 so that the legs of the element can be 
inserted into the tubular water jacket in the circumferen 
tial spaces between the bars, and the element can then 
be rotated to align the legs and bars, axial movement of 
the element being prevented in this position by the projec 
tions engaging the recesses. This bayonet type joint 
allows for the ready fitting and removal of the element. 

Loosely mounted in the center of the plate 6 at the 
lower end of the jacket is a jack comprising a screwed 
spindle 21 on which is threaded a lifting plate 22 pro 
vided with upstanding dowels 23. The spindle can be 
rotated by means of a key inserted through the heating 
element from its upper end to engage a square section por 
tion on the upper end of the spindle. 
The internal surfaces 24 of the lower ends of the sup 

porting legs 18 of the heating element, are conical about 
the axis of the heating element and a refractory or ceramic 
plug 25 of complementary frusto-conical form is arranged 
on the lifting plate 22 of the jack. Washers 26 with in 
terengaging spherical surfaces are arranged between the 
plate 22 and plug 25. The plug has recesses 27 which en 
gage over the dowels 23, an axial hole 28 to allow passage 
of the spindle 21 of the jack, and a counterbored axial 
hole 29 to receive the end of the key for operating the 
jack. The plug is in the form of a frustrum of a cone 
parts of which are cut away axially to leave diametrically 
opposed conical quadrants alternating with diametrically 
opposed plane surfaces. 

If the conical Surfaces of the plug are aligned with the 
Supporting legs 18 of the heating element and the cop 
per bars 9 the jack may be operated to apply axial pres 
Sure to the legs i8, this pressure being transmitted through 
the conical sloping Surfaces of the legs 18 in directions 
transverse to the axis of the element, so that the legs 
are clamped firmly against the copper bars 9, and the 
bars are clamped firmly against the wall of the water 
jacket. 
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6. A furnace in accordance with claim 4, wherein a 
bayonet type joint is formed between the heating element 
and the current feeders, whereby the element may be 
readily removed. 

7. A furnace in accordance with claim 1, wherein the 
exterior surfaces of the said arcuate portions of the heat 
ing element and the adjacent surfaces of the current feed 
ers are of complementary conically tapering form, the 
element being axially movable, relative to the current 
feeders by the said clamping means, and a spacing means 
is provided for preventing the arcuate portions of the heat 
ing element from moving radially inwardly towards each 
other. 

8. A furnace in accordance with claim 7 wherein the 
spacing means is recessed to receive the lower end of a 
refractory pillar carrying at its upper end a refractory cap 
forming the hearth of the furnace. 

9. A furnace in accordance with claim 7, wherein the 
clamping means comprises a nut having threaded engage 
ment with a fixed part of the furnace and bearing against 
an abutment on the element. 

10. A furnace in accordance with claim 1, wherein the 
current feeders are removably secured to the wall of the 
jacket by means of pins adapted to be inserted into aper 
tures in the wall of the jacket and to be connected to cur 
rent supply leads externally of the jacket. 

11. A furnace in accordance with claim 10 wherein 
the heating element is removable, and also comprising 
a base plate including apertures for receiving mounting 
means for an alternative form of heating element, and 
with plugs for sealing the said apertures, said plugs being 
alternatively insertable in the apertures in the wall of the 
jacket left by the removal of the said pins. 

12. A furnace in accordance with claim 1, and com 
prising a base including an aperture, and wherein the said 
water jacket is secured in said aperture in the base and 
defines a duct through which the furnace can be evacu 
ated or an inert gas introduced. 
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13. An electric furnace comprising a base, an annular 

water jacket at the base of the furnace, a plurality of cur 
rent feeders shaped to fit closely against the inner sur 
face of the water jacket, a heating element in the form of 
a hollow cylinder which is slotted to provide an extended 
path for the passage of heating current therealong, the 
element being formed integrally with a plurality of axial 
ly extending angularly spaced terminal portions of arcu 
ate cross section, each having a surface which is conical 
about the axis of the element, the outer surface of each 
Said portion fitting closely against the inner surface of one 
of Said current feeders, clamping means engageable with 
the element and adapted to apply axially directed pressure 
thereto So as to create a wedging action against said 
conical Surfaces, said wedging action causing said arcuate 
portions to press radially outwardly into firm frictional 
and electrically conducting engagement with said current 
feeders. 
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