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This invention relates to furnaces, and more 
particularly to an improved construction of fire 
brick Walls in combination with enclosing hous 
ings therefor. Among other possible uses the 
in Vention is especially adapted for furnaces of 
types such as used for incineration purposes. 
At one time it Was common practice to build 

incinerator furnaces. With Walls of fire brick en 
closed by an Outer Wall of heat insulation brick. 
Such construction involved the difficulty that re 
peated expansion and contraction of the fire 
brick With respect to the insulation brick, would 
result in serious cracking of the composite Wall 
structure, whereby unsightly apertures would be 
opened up through the Wall, allowing gases to 
escape, Sometimes necessitating frequent repairs, 
and replacement of bricks. A later practice in 
Wolves Surrounding Such a composite Wall struc 
ture with a sheet metal housing strengthened by 
external rods, angle irons or other means. Such 
wall structures are relatively expensive and 
heavy and the external bracing structure for the 
metal housing does not present smooth surface 
and is therefore difficult to keep clean. Also Such 
cracks as may form in the heat insulation brick 
portion. Within the Wall are hidden from view, 
and access thereto for repairs is difficult. 
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ACCOrding to the present invention, the above. 
noted difficulties may be overcome by construct 
ing a Wall of fire brick, using brick of various 
novel shapes which may be laid in place inexpen 
sively and quickly by unskilled. Workmen, this 
Wall being enclosed by a sheet metal shell spaced 
from the fire brick wall, but attached thereto by 
novel means. The construction is also prefer- : 
ably such that strengthening members for the 
metal shell, as Well as the means for Securing the 
Wall and shell together, may be located entirely 
Within the Space between the fire brick and the 
shell. Thus the sheet metal shell presents a 
smooth external surface and the fire brick wall 
and shell are so interconnected that the use of 
an intervening Wall of heat insulation brick may 
be avoided. Instead, the Space between the fire 
brick wall and shell may be filled With inexpen 
sive insulating material such as mineral wool 
Which Will. Withstand the repeated expansion and 
contraction of the fire brick with respect to the 
metal shell. Without incurring any hidden defects 
in the Wall structure. Or if desired, the space 
between the fire brick and the sheet metal shell 
may be utilized by forcing therethrough a cur 
rent of air Which Will Serve to cool the shell and 
at the same time provide a stream of preheated 
air for introduction at the furnace grate. 
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Various further and more specific objects, fea 
tures and advantages Will clearly appear from 
the detailed description given below ... taken in 
connection with the accompanying drawings 
which form a part of this specification and illus 
trate by Way of example certain preferred forms 
of the invention. The invention consists in such 
novel features and combinations of parts as may 
be shown and described in connection with the 
apparatus herein disclosed. - 
In the drawings, Fig. 1 is a horizontal sec 

tional view of an incinerator furnace embodying 
the invention, the section being taken along the 
line - of Fig. 2; 

Fig. 2 is a vertical sectional view taken sub 
stantially along the line 2-2 of Fig. 1; 

Fig. 3 is a front elevational view. Of the fur 
nace of FigS. and 2 and showing portions 
broken away; 

Figs. 4, 5 and 6 are perspective views showing 
shapes of various forms of fire brick used for the 
furnace wall structure in accordance with the 
invention; and 

Figs. 7 and 8 respectively are front and side 
elevational views of a furnace which may be con 
structed in accordance with the invention, show 
ing somewhat schematically the manner in which 
the Space betWeen the fire brick and the sheet 
metal shell of the furnace may be utilized for a 
Current of Cooling air Which becomes preheated 
for introduction at the furnace grate. - 

Referring to Figs. 1 and 2 of the drawings in 
further detail, an incinerating furnace is here 
shown having a main fire box ?o separated by 
a bridge Wall f from a combustion chamber 2. 
A grate of suitable known construction is shown 
at 3 over an ash pit 4. An outlet 5 is shown 
at the base of the combustion chamber and is 
adapted to be connected by suitable breeching 
as at 6 to a chimney. The front wall of the 
furnace may be provided with charging, doors 
of Suitable known construction as at 7, and a 
clean-Out door as at 8. - s 
The fire brick walls of the furnace are shown 

at 9 enclosed by and spaced from a sheet metal 
housing or shell 20. The furnace roof may com 
prise refractory blocks as at 2? suspended by a 
Structure of a suitable known type as at 22 and 
covered by a sheetmetal plate 23. 
As shown in Fig. 2, the fire brick wall may be 

made up of a number of Superposed courses of 
brick, the majority of the wall area comprising 
brick such as at 24, each having a relatively large 
area. That is, as shown in Fig. 5, the Vertical 
and horizontal dimensions of the brick 24 (in di 



2 
rections along the surface of the furnace wall), 
are relatively large. These courses of brick of 
large area, may preferably alternate with courses 
as at 25 (Fig. 2) made up of brick which have 
a much smaller vertical dimension. The courses 
25 may include elongated brick as at 26 (Fig. 
6) alternating with brick such as at 27 (Fig. 4). 
As shown, the brick 27 are elongated in a direc- - 
tion perpendicular to the wall surface so that 
portions of these brick as at 28 extend outwardly. 
substantially beyond the outside surface of the 
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brick in order that the attaching means may be 
provided therebetween. The attaching means 
may include bolts as at 37. These bolts may ex 
tend through the outstanding webs of the angle 
irons 36 as shown, and also extend through the 
slots 29 of the protruding brick. Nuts as at 38 
may be provided to secure the bolts in place and 
to the angle irons, these nuts preferably however 
being left in spaced relationship to the protrud 
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fire brick wall. These portions may be formed 
with vertical slots as at 29 for receiving attach 
ing means for the sheet metal shell as herein 
after described. - - 

As shown in Figs. 4, 5 and 6, the upper and 
lower edges of each of the types of brick are 
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preferably formed with interengaging tongue and 
groove portions as indicated at 30-35 inclusive. . 
These tongue and groove portions will serve to 
key each brick of each course to a plurality of 
brick both above and below. In fact, normally 
each of the types of brick as at 26 and 21, with 
the structure as shown; will thus be keyed to a 
total of four of the larges area brick of the 
courses above and below. Thus, although the 

tachment of the furnace shell, are preferably 
brick such as at 21 which protrude out for at 
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made of relatively small cross section, yet these : 
may be so placed as shown in Fig.2 as to be 
keyed to and overlap two of the large area brick 
above, as well as two of the large area brick be 
low. Thus these smaller brick are held securely 
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in place against being dislodged as a result of 
any expansion or contraction forces which may 
inadvertently be applied thereto. . . . 
Since a great part of the wall area is made up 

of fire brick of unusually large area, the wall may 
be set up very rapidly. Also the various bricks 
may be suitably numbered if desired so that the 
wall may be built by relatively unskilled work 
men. As hereinafter explained, the sheet metal 
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ing brick, so as to permit endwise sliding of the 
bolts in the slots 29 and thus permitting the fire 
brick wall to freely expand or contract in hori 
Zontal directions parallel to the Wall. 

It will be apparent that the slots. 29 will permit 
relative expansion and contraction of the brick 
wall and shell in vertical directions. If neces sary, the angle irons 36 which are adjacent the 
corners of the housing, may be formed with slots 
as at 40 for receiving the bolts 37, these slots 
permitting the front and rear brick walls of the 
furnace to expand or contract sidewise with re 
spect to the sheet metal shell. . . . . . . 

If desired, the space between the fire brick wall 
and the sheet metal shell-may-be filled with suit 
able insulating material such as mineral wool, as 
shown at 41. Or alternatively, as shown-in-Figs. 
7 and 8, this space may be connected to a blower 
as at 42 for forcing streams of air around the 
space between the brick walls and the sheet 
metal enclosure. In this event, as schematically 
indicated in Figs. 7 and 8, the passages may be 
so arranged that these streams of air will be dis 
charged as at 43 into the ash-pit space below 
the furnace grate, thus providing a source of 
preheated air for combustion purposes and at the 
same time offering a means for cooling the sheet 
metal housing. Inasmuch as these streams of 
air contact directly with the outside surfaces of 
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shell may be attached by means which will ac-. 
commodate any normal expansion or contraction ... 
forces of the brick wall in respect to the shell. 
Accordingly there will be no outer wall structure 
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tending to force the fire bricks out of place. This 
fact, together with the fact that the various brick 
are securely keyed together, makes it possible to 
provide a durable wall of light weight without 
the 
ness. . . ... ... -- . . . . . . . . . ... - .. 
As shown in the various figures, the exterior 

surface of the sheet metal shell or housing may 
be made smooth and free of any strengthening 
or bracing structure. Thus: the outside of the . 
furnace will not only present an attractive ap 
pearance, but may be readily kept clean. Since 
the space between the fire brick and the sheet 
metal shell does not need to be filled with insula 
tion brick, suitable strengthening bars or angle 
irons as at 36, may be provided as needed on the 
inside surface of the shell. . . . . . : - 

various fire brick 27 will preferably be located in 
vertical alignment, and hence the angle irons 36 

necessity of using brick of any great thick 

The protruding slotted portions 28 of the 

the hot fire brick, the air may become preheated 
to a degree materially aiding combustion of the 
moist material on the grates. 
While the invention has been described in de tail - with respect to particular preferred ex 

amples, it will be understood by those skilled in 
the art after understanding the invention, that 
various changes and further modifications may 
be made without departing from the spirit and 
scope of the invention, and it is intended there 
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fore in the appended claim to cover all such 
changes and modifications. 
What is claimed as new and desired to be se 

cured by Letters Patent is: 
In an incinerator construction, a wall of fire 

brick, an outer sheet metal shell spaced there 
from, means securing said shell to the wall com 
prising brick portions protruding from the wall 
Surface at Spaced points and formed With verti 
cally extending slots, angle irons secured on the 
inside surface of the shell, and bolts attached to 
said angle irons and extending through said slots, 
said slots being formed with sufficient clearance 
with respect to said bolts whereby said bolts are 
free for movement lengthwise and vertically in 
said slots to provide for relative expansion and 
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may preferably be arranged along vertical lines 
adjacent to these vertical rows of protruding 

contraction of the wall and shell. . . . 
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