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To all whom it may concern: 
- Be it known that, JoHN THOASON, a citi 

Zeil of the United States, and a resident of 
the borough of Manhattan of the city of 
New York, in the county and State of New 
York, have invented certain new and useful 
improvements in Electric. Furnaces, of which 
the folloying is a specification, reference 
eing had to the accompanying drawings, forming a part hereof. 
in electric furnaces, in which the thermal 

eleinent is a resister formed of regularily 
shaped pieces, such as carbon blocks, it often 
happens that the resister will undergo a 
deformation when it becomes highly heated 
by the current, such deformation destroying 
the uniformity of contact between the sev 
eral elements of the resister and thus vary 
ing the current density between different 
portions of the resister, and obviously de 
stroying the uniform development and radi 
ation of heat from the resister as a whole. 
This is particularly so when the thermal 
element consists of an arched resister, for in 
such a case the arch when heated will rise 
along its crown, and if the faces of the 
blocks or members constituting the arch are primarily in uniform contact, tirey will open 
up at the upper surface of the arch, upon 
becoming heated, and the current will be 
confined, under such circumstances, to the 
lower or under surface of the arch. 
The object of the present invention is to 

provide means, either automatic or manual, 
for compensating the deformation which 
takes place in an electric resister, under the 
conditions referred to, whether the resister . 
be built in the form of an arch or in some 
other form in which a deformation is liabie 
to take place due to thermal changes. 

Referring to the drawings.--Figuire is 
a top plan view, with the cover removed, of 
an electric furnace embodying the invention, 
and Fig. 2 is a longitudinal central section, 
the sectional plane being indicated by the line 2-2 in Fig. 1. 
In the present case, to illustrate the ap 

plication of the invention, a double arch 
resister D, D, is shown spanning the melt 
ing, chamber c, the latter being formed by 
the brick-work a, inclosed by the cover b, 
and having a lining 6' and a charging open 
ingu. The resister àrches are supported in 
each case by the radial or face contact of 
their extremities. . 
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Now, if the elements or members consti tuting the arches were regularly formed 
prismatic blocks in uniform contact, with 
each other and if the ends of the arches. 
rested upon unyielding supports, then the 
arches would become deformed or distorted 
by rising along their crowns, when sufi 
cientiy heated, with the result, that, the 
biocks or elements of the resister would sep 
arate along the top surface thereoi. More 
over, as in any such form of arch, the lineal length along its lipper surface is greater 
than that song its inner surface, the cur 
rent density, when such arch is used as a 
resister, even under good normai conditiotas 
of construction, will primarily be the greater 
at the inner surface; and this condition will be au 
of the arch and separation of the cor 
tects. Ånd obviously, when a given section of carbon is required to safely carry a given 
quantity of energy in a given period of time, 
Such a structure does not meet the require 
ments, in that its transmitting section is a 
maximum at low temperature and a mini 

a mum at high. 
o To obviate the foregoing objection, the 
members ol 'constituting the arches are 
formed so that when primarily set, the lower 
portions of their faces will not be in phys 
ical contact, as shown in Fig. 2. The con 
sequence of this is that when the arch is 
heated, and expands and rises, say as indi 
cated by the broken line m, the lower por 
tions of the blocks di will be forced into ? 
physical contact and the entire mass of the 
resister will be in approximate balance elec trically. 
The required amount of clearance between 

the lower portions of the faces of the blocks 
can be easily determined where any stand 
ard manufacture of amorphous carbon is 
used, whose average coefficient of expansion 
and contraction within given temperatures 
has been ascertained with sufficient accu 
racy; or, in any event, the required amount 
of clearance can be sufficiently approximated 
by practical demonstration. 
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In the foregoing, the arch or arches have 
been considered as being entirely free at 
their crowns and supported upon unyielding 
terminals or other pieces. In the drawings, 
however, the two archesare shown to con 
stifiés M, s ?iupound resister the ends of 
wi is in connector's e° and e, the 
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latter being supported by the brick-Wolls. 
the furnace. The termials e and c' 
inner arch-block sections c'' and e”, Wich 
may be considered as te keystones of tine 
{{?????????? respectively, in this wise, the def 
ormation is more uniformly distributed 
over a greater portion of the ai'eas (anote 
rcken ines m, ...“) hII) i?t ile centes Vere 

iree. Fioreover, this affords additional 
means of compensation, as by Sligt tiy viti 
drawing the keystone terminals; and the 
latter inay also be utilized for forcing tie 
members of the resister together. 
The distortion of the arch inay be further 

compensated for by resting the connectors 
e” and eº against suitable refractories a", 
extending out tirough the brick-work to be 
imanipulated by an operator ci" to yiei 
againsta resilient resistance (noi showin). 

it will be understood from the fol'egoing 
description how the ixvention may be ein 
bodied in other forms of eiectric fera: c’s. 
and it is to be particuliarly noted that the 
improvennents are no: innie io thè siccic 
form of resister s?oYªyi ! - 

í clairn as Iny i;}veitir) 
j. Å Tesister fori' an eiectX'ic ft race 2 

prising a plurality of lecks wi 
noirinally only partiaii. 
ccinstructed and arra: 

inatioi, under heat the area of contact be 
i. sseen the blocks will increase. 

2. in an electric fui'nace, a curved resister' 
composed of a plurality of members, the lower 
portions of their side faces being primarily 
out of contact with each other. 

3. in an electric furnace, a curved resister 
composed of a plurality of members, the 
lower portions of their side faces being 
Riinai'ily out of contact with each other and 
bi'ought into physical contact by thermal 
deformation of the-resister. 

4. An electric furnace having a curved 
resister, conducting pieces upon which its 
ends are supported, and adjustable refrac 
tories extending to the exterior of the fur 
ince upon Which said pieces rest. 

5. An electric furnace having a curved 
resister the elements of which are blocks 
narrower at one end than at 'the other and 
vir hich blocks are arranged "so that the op 
posing få Ces at the narrow er ends are out 
of cont: ct with each other'. 

his specification signed and witnessed 
this 31st day of August, A. D., 1909. 

JOHIN TË : {},iS ()N. 
di in the presence of 

????... ()??LIN ,S, 
3. CGIRANN. 
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