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This invention relates to a furnace door and, in 
particular, to a door suitable for use on open 
hearth furnaces. 
Furnace doors of the type mentioned have here 

tofore generally been composed of a supportingY 
and enclosing structure or back, vconveniently 
fabricated from metal plate, and a lining of re 
fractory brick laid therein. As an improvement 
over the brick lining, a layer of refractory ma 
terial in plastic form has been applied to the 
inner surface of the door, in sufficient thickness 
to protect the back from the heat of the furnace. 
In the latter construction, it has been customary 
to secure studs or bolts to the inside of the back, 
adapted to be embedded in the plastic layer and 
anchor it to the back. The lining~and studs are 
subject to the hot gases of the furnace, which 
attack and burn the ends of the studs, causing 
flaking of the refractory. The studs are thus 
progressively consumed, and the life of the lining 
is limited thereby. 

I have invented a novel furnace door which 
overcomes the aforementioned disadvantage of 
the construction previously known. In a pre 
ferred embodiment, I secure sockets on the inside 
of the back of the door, distributed over the sur 
face thereof. In these sockets, I mount supports 
or studs adapted to be embedded in the filling or 
lining applied to the inside of the door in plastic 
form. The supports or studs are themselves com 
posed of refractory material having a high resist 
ance to the action of heat and a thermal conduc 
tivity greater than that of the refractory ma 
terial composing the lining. A suitable material 
for the supports or studs is silicon carbide al 
though any other material of suitable character 
may be used as well. The invention may be em 
bodied in various forms, several ofwhich, as Well 
as the preferred embodiment, will be described in 
detail hereinafter by reference to the accompany 
ing drawings illustrating typical forms. In the 
drawings, 
Figure 1 is a front elevation of a door according 

to my invention with the lining of refractory ma 
terial omitted; 
Figure 2 is a section through the door taken 

along the plane of line II-II of Figure 1, 
showing the lining material as Wellas the studs 
in place on the inside of the door; 
Figure 3 is a similar view taken along the plane 

of line III-_III of Figure 1; 
Figure 4 is a partial View similar to Figure 1 

showing a further modification; 
Figure 5 is a partial section taken along the 

plane of line V-V of Figure 4; 
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‘Figures 6 and 7 are detail views in elevation and 
section corresponding to Figures 4 and 5 with the 
lining proper omitted; ' 
Figure 8 is a View similar to Flgure‘i showing a l 

further modification; - 
Figure 9 is a partial section taken along the 

plane of line IX--IX of Figure 8; 
Figure 10 is a view partly in section and partly 

~ in elevation showing a portion of Figure 9'to 
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enlarged scale with the lining proper omitted: 
Figure 11 is a view Asimilar to Figure 9 showing 

a further modification; and _ 
Figure 12 is a view similar to Figure 10 show 

ing the modification of Figure 11. 
Referring now in detail to the drawings and, 

for the present, to Figures 1 through 3, a furnace 
door indicated generally at Iû comprises a. body 
portion or back II ofv metal, which may con 
veniently be fabricated from suitable plate. The 
back I I is preferably hollow, and includes in addi 
tion to the panel Ila, flanges I2 extending in 
wardly therefrom which are also hollow, cooling 
Water connections I3, a sight hole it, and lifting 
lugs I5. A lining or front for the door indicated 
generally at I6 is applied within the flange I2 
and is of refractory material to withstand the 
furnace heat to which it is subjected. The lining 
I6 is poured in place or otherwise applied, while 
in plastic form and sets either by chemical ac 
tion or drying and burning. It may conveniently 
be composed of granulated refractory material 
such as chrome ore, made into plastic form by 
the addition of a suitable binder. 
Before applying the lining I6, I mount supports 

or studs I1 on the inside ofthe back of the door 
and projecting inwardly thereof, adapted to be 
embedded in the lining. In the embodiment illus 
trated in Figures 1 through 3, the supports II are 
in the form of blocks of refractory material. 
They are secured to the door by cementing them 
between spaced bars I8 welded on edge to the 
inside of the back on opposite sides of spacer 
blocks i9. The bars I8 and blocks I9 thus pro 
vide sockets for receiving the inner ends of the 
studs HI. The supports or studs II form shelves 
spaced vertically and horizontally which are 
highly effective in supporting the lining and an 
choring it to the door back. 
The studs are preferably composed of refrac 

tory material having a thermal conductivity 
greater than ordinary refractory material such 
as silica bricks. The material of which the studs 
are composed, furthermore, has a high resistance 
to the action of heat, i. e., it has superior quali 
ties as a refractory, and is much more resistant 
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to heat than the metal o1' which the door back 
is made, but has a much lower conductivity. A 
suitable material for the studs I1 is silicon car 
bide. This material is available- commercially in 
various forms sold under the trade-name "Car 
borundum.” Any other material having similar 
characteristics, of course, may be used instead. 

It will be observed that the spaces between ad 
jacent studs I1 are staggered in successive rows 
of the latter. This arrangement tends to prevent 
any vertical flow of the lining material should it 
soften under the extreme heat of the furnace. 
The dimensions and spacing of the studs I1 may 
be varied over a considerable range but it will be 
apparent from Figure 1 that the ends of the studs 
I1 which are exposed, as illustrated in Figures 2 
and 3, have an aggregate area which is a substan 
tial proportion of the surface of the door exposed 
to the furnace heat. 
The studs I1 perform several functions. In the 

first place, as already indicated, they serve to 
anchor the lining mechanically to the door back 
and support it against sagging or pulling away 
from the back. Inl addition, the studs, having a 
thermal conductivity greater than that of the re 
fractory material in which they are embedded, 
serve to cool the latter by conducting heat there 
from to the inside of the back of the door through 
which cooling water circulates continuously. The 
function of the studs I1 as supports is aided by' 
the fact that the material of the lining proper 
bonds firmly therewith. Because of the refrac 
tory nature of the material of which the studs 
are composed, furthermore, they are not subject 
to softening or oxidation. The durability of the 
studs tends to prolong the life of the lining. Be 
cause oi’ the qualities of silicon carbide, the studs 
do not burn away in the manner characteristic of 
metal studs, and thus maintain continuously the 
firm anchorage of the lining to the back of the 
door. 
The door l0 may be of the Water-cooled type 

such as that shown in Williams Reissue Patent 
17,864. In such constructions, the sockets for the 
studs I1 of Figures 2 and 3 or studs 32 of Figures 
8, 9 and 10 are attached to or in heat-conducting 
contact with the water-cooled portion of the door. 
Figures 4 through '1 illustrate a further modi 

iication according to which a door 26 similar to 
‘that shown at I0 has sockets 21 distributed over 
the inside surface thereof. The sockets 21 are 
conveniently composed of a pair of channels 
welded together with their ñanges in abutment, 
cut ofI in suitable lengths and welded to the in 
side of the back of the door. Studs 28 are ce 
mented in the sockets 21 and a ñlling or layer 
29 of refractory material in the form of a plastic 
is then applied in the manner previously de 
scribed. The studs 28 and lining 23_are of the 
same composition as the lining I6 and studs I1. 
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the studs 34 are filled with the material forming 
the lining 33, thus protecting the pins Säffrom 
the furnace heat. . 

It will be apparent from the foregoing descrip 
tion that the invention is characterized by nu 
merous advantages over furnace doors as previ 
ously made. The studs serving to support and 
anchor the lining, being of refractory material, 
are highly durable, even under the extreme tem 
peratures existing on the interior of an open-_ 
hearth fumace. Besides i'lrmly anchoring the 
lining to the metal back of the door, the studs 
conduct heat out of the lining to the water cir 
culating through the back of the door and also 
prevent sagging of the lining. The improved 
bond between the silicon carbide studs and the 
material of which the lining is composed -has 
already been mentioned, as well as the fact that 
the studs are not subject to being burned away 
which would, of course, result in progressive de 
struction of the anchorage for the lining. The 
life of a door made according to my invention is 

_ considerably greater than that of doors known 
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60 
Figures 8 and 9 illustrate a further modification  

according to which a door 30 has sockets 3l dis 
tributed over the inside surface. 'Ifhe sockets 3| 
may conveniently be short lengths of tube welded 
to the back of the door. Silicon carbide studs 32 
are cemented in the sockets 3I and a lining or 
filling of refractory material 33 such as that 'form 
ing the lining I6 is applied in plastic form, as 
explained above. 
Figures 11 and 12 show a further modification 

quite similar to that of Figures 8 >through 10, the 
only difference being that the studs 34 are tubular 
and are cemented onto metal pins 35 secured to 
the inside of the door back as by welding. As 
shown in Figure 11, the spaces on the interior of 
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previously. As indicated above, the studs may 
take various forms but in any case, the aggre 
gate area of the exposed ends thereof constitutes 
a substantial portion of the surface of the lining 
exposed to the furnace heat. 
Although I have illustrated and described but 

a preferred embodiment and certain modifica 
tions of the invention, it will be recognized that 
changes in the construction and arrangement may 
be made without departing from the spirit of the 
invention or the scope of the appended claims. 

I claim: 
l. A furnace _door comprising a heat-dissipating 

metal back', a plurality of anchoring members se 
cured to said back in heat-conducting relation 
thereto and extending outwardly therefrom, and 
a refractory lining applied to said back embedding 
said members so as to be anchored thereby to the 
metal back, said anchoring members being com 
posed of non-metallic refractory material having 
a thermal conductivity intermediate that of the 
metal of the back and that of the lining and being 
adapted thereby to convey a limited amount of 
heat from the lining to the metal back.. 

2. A furnace door comprising a heat-dissipating 
metal back, a plurality of silicon carbide anchor 
ing members secured to said back in heat-con 
ducting relation thereto and extending outwardly 
therefrom, and a refractory lining applied to said 
back and embedding said anchoring members so 
as to be anchored thereby to the metal back, said 
silicon carbide anchoring members having a 
thermal conductivity intermediate between that 
of the metal of the back and that of the lining 
and being adapted thereby to convey a limited 
amount of heat from the lining to the metal 
back. 

3. A furnace door comprising a water-cooled 
metal back, a plurality of anchoring members 
secured to said back in heat-conducting relation 
thereto and extending outwardly therefrom, and 
a refractory lining applied to said back embedding 
said members so as to be anchored thereby to the 
metal back, said anchoring members being com 
posed of non-metallic refractory material having 
a thermal conductivity intermediate that of the 
metal of the back and that of the lining and being 
adapted thereby to convey a limited amount of 
heat from the lining to the metal back. 
4. A furnace door comprising a heat-dissipat 

ing metal back, a plurality of anchoring members 
extending outwardly therefrom and having plug 
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and socket connections for securing said members 
to the back in heat-conducting relation thereto, 
and a-refractory lining applied to said back and 
embedding said members so as to be anchored 
thereby to the metal back, said members being 
composed of non-metallic refractory material 
having a thermal conductivity intermediate that 
of the metal of the back and that of the lining 
and being adapted thereby to convey a. limited 

 amount of heat fromthe lining to the metal back. 
5. A furnace door comprising a water-cooled 

metal back, a plurality of silicon carbide anchor- _ 
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ing members extending outwardly from the back, 
said back being provided with sockets `for sup- Y 
porting the anchoring members in heat-conduct 
ing relation thereto, anda refractory lining ap 
plied to said back and embedding saidmembers 
so as to be anchored thereby to the metal back, 
said silicon carbide anchoring members having a. 
thermal conductivity intermediate that> of the 
metal of the back and that of the lining; and 
being adapted thereby to convey a limited amount 
of heat from the lining to the metal back. ' 

OSCAR M. FUCHS. 


