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UNITED STATES PATENT office 
EDWIN, H. McLEAN AND JOHN J. UPHUES, OF CHICAGO, ILLINOIS, ASSIGNORs. To 

CHICAGo FIRE BRCK COMPANY, of 
ILLENOIS 

CHICAGO, ILLINOIS, A CORPORATION of 

AIR COOLED WALL CONSTRUCTION 
Application filed April 27, 1928. Serial No. 273,274. 

Our invention relates to furnace walls, and 
more particularly to an air-cooled construc 
tion for furnace walls in which the refractory 
elements going to make up the interior por 
tion of the furnace wall are supported in units 
from an outer Wall structure. . . . . . 

It is a purpose of this invention to provide 
a wall of this character which will relieve the 
refractory material forming the fire lining of 
the extreme weight which occurs in furnace 
constructions where the walls are of consider 
able height, and to distribute this weight in 
units upon an outside supporting framework 
in such manner as to make local repairs of the furnace lining easy to accomplish. 
Another object of this invention is to pro 

vide, in a structure of this character, means 
whereby air may be circulated behind the 
refractory elements with sufficient volume to 

* keep that portion of the wall cool and to cool 
the supporting steel and cast-iron members cally at regular intervals around the furnace. so that failure from heat may be avoided. 
Another purpose of this invention is to pro 

vide, in a furnace wall of this character, 
novel means to permit expansion between the 
various units of refractory elements which 
form the inner lining. 
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It is also a purpose of this invention to 
provide means in connection with the Sup 
porting elements for the refractory lining for 
dividing the space between the inner and 
outer wall structures into a plurality of hor 
izontal zones each of which is maintained 
separate from the other throughout the cir 
cumference of the furnace. 

It is also a purpose of this invention to pro 
vide, in a furnace wall of this character, 
wherein the inner refractory lining is sup 
ported by an outer framework, novel means 
for anchoring the refractory lining to the 
supports and for bracing the supporting ele 
ments so as to prevent them from giving in 
dependently of each other. 
Other objects and advantages of the in 

vention will appear as the description pro 
ceeds, in connection with the accompanying 
drawings. However, it is to be distinctly 
understood that we do not intend to limit 
ourselves to the exact details shown and de 
scribed, but that we intend to avail ourselves 
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5. 

with our invention: 

of such modifications as would occur to one 
skilled in this art and as fall within the scope 
of the claims. 

In the drawings 
a furnace wall constructed in accordance 

Fig. 2 is a plan view, partly in section, 
showing the corner construction between two 
adjoining walls; . 

Fig. 3 is a vertical section taken trans 
versely through the furnace wall; and 

Fig. 4 is a view similar to Fig. 1 of a modi 
fied form. . . .. 

Referring now in detail to the drawings, 
the furnace wall is made up of a series of 
Outer uprights indicated by the numeral 5, 
which in the present instance are in the form. 
of I-beams of sufficient size to carry the struc 
ture in its entirety. These I-beams, as indi 
cated in Figs. 1 and 2, are installed verti 
A sealing, metallic plate, indicated at 6, is 
bolted on to these I-beams around the fur 
nace so as to completely surround it, and 
extends upwardly to such a height as it is 
desired to extend the wall construction. A 
series of horizontal beams 7 are bolted to the 
I-beams through the plate just referred to, 
and also extend around the circumference 
of the furnace. These horizontal beams are 
preferably of substantially H-form and are 
spaced vertically a distance comparable to 
the height of the units which are to make 
up the inner refractory wall. The spaces 
between the H-beams are then filled with 
common brick, indicated at 8 in Fig. 1, and 
between this common brick and the plate 6 a. 
coating of insulating plaster, substantially 
one-half inch thick, is applied. This coating 

90 

is indicated in Fig. 1 by the numeral 9. This 
forms a protection, keeping the heat from at 
tacking the metallic plate and the supporting 
I-beams 5. In order to support the inner 
wall, the H-beams have secured thereto hori 
zontally-spaced cast-iron brackets 10, which 
brackets preferably align vertically in rows 
and are spaced horizontally along the beams 
at suitable intervals depending upon the 

Fig. 1 is a perspective view of a portion of 55 
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width of the unit to be supported by the 
bracket. 
The casting 10 has a flat, shelf-like, upper 

surface, as indicated at 11, and adjacent the 
free end portion of this shelf there is pro 
vided an upstanding flange 3, for a purpose 
which will presently appear. In applying 
these brackets and loading them with the 
refractory tile it is necessary to insure the 

o proper vertical, as well as horizontal, spac 
ing at the free ends, since, if this were not 
done, one bracket might give sufficiently to 
communicate its weight to the next unit of 
refractory material therebelow, and thus sub 

5 
are capable of withstanding. 

It is a well known fact that the refractory 
tile used for furnace linings cannot stand 
any great amount of weight. In order to 

20 overcome this difficulty, a plurality of small 
I-beams 14 have their lower ends resting upon 
the brackets and secured thereto, by means of 
bolts extending through the flanges of the 
beams and through the flanges. 13, on the 

25 brackets. The upper ends of the beams are 
then bolted to flaages 15 on the under stir 
faces of the brackets, and in this manner the 
vertical rows of bricks are rigidly connected 
to each other. 

30 inwardly from the free ends 12 of the brack 
ets, these ends may still be used as shelf pol 
tions, for supporting the refractories thereon. 
The refractory units supported on the 

shelves 12 of the brackets 10 consist of a 
35 supporting tile 16 which has a T-slot in one 

side thereof adapted to fit over the front 
flange of the I-beam, 14. These supporting 
tile are of a width substantially equal to 
the distance between centers of the shelf 

40 
are placed on horizontally adjacent beams 
14, to rest on the corresponding shelves 12, 
their side faces will be substantially abut 
ting. The upper ends of the beams 14 are 
spaced a sufficient distance below the shelf 
12 to permit the insertion of these support 
ing tile and the other tile going to make 
up the unit. 
The supporting tile 16 have their front 

faces curved, as indicated in Fig. 1, so as to 
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divide the tile into the wing portions 17 and 
18 and the central, stronger portion 19 di 
rectly opposite the T-slot in the tile. . . 
The regular tile 20 which make up the 

unit are of substantially the same width as 
the supporting tile and are provided with 
the same sort of T-slot. The T-slots in these 
tile are made somewhat larger than the 

55 

flange of the I-beam in order to make them 
60 easy to attach and to permit a certain amount 

of expansion and contraction while they 
are on the bea). These tile extend a con 
siderable distance farther from the I-beams 
than the supporting tile and have their fire receiving faces substantially in alignment. 

otherse that with the exception of the space 5 

ject the tile to a greater pressure than they 

Since the beams 14 are spaced - - - - 
thereofisformed to co-operate with two hori 

brackets 10, in order that when two of them 
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Each unit, therefore, is made up of one sup 
porting tile and a number of the regular tile 
carried thereon, the number of the tile being 
dependent upon the distance vertically be 
tween the brackets 10. In this manner each 
bracket 10 carries its unit of tile, which is 
anchored against movement away from the 
wall by means of the anchor beams 14. The 
side walls of the units fit snugly against each 
between the top regular tile of each unit and 
the shelf 12 a substantially closed wall struc 
ture is provided. There must be a certain 
amount of space at this point in order to per 
mit for expansion of the tile when the fur 
nace is heated, and in order to protect the 
shelf 12, means are provided to cut off the di 
rect rays of heat from the furnace and protect 
the outer steel work. These means consist of 
expansion ioint tile 21, which, as shown in 
Fig.1, are of a greater thickness than the 
regular tile, or the supporting tile, and rest 
upon the top of the upper regular tile, of 
each uait, so as to close, in connection with 
the expansion joint sealing material 22, the 
joint, between vertically adjacent units. The 
fire-receiving face of this expansion tile. 
aligns vertically with the fire-receiving faces 
of the regular tile, and the opposite face 
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Zontally adjacent supporting tile, as shown 
clearly in Fig. 1. - 
In this way the tongue portion 23 of the 

expansion joint tile fits between two adjacent, 
forwardly extending portions 19 of the Sup 
porting tile and forms a very good interlock 
between horizontally adjacent units. 
In order to seal the space between the outer 

and inner wall structures into a plurality of 
vertically spaced zones, there are provided 105. 
partition tile 24 which have their edges rest 
ing upon the flat top surfaces, 11 of the shelf 
brackets 10 and extend between these brack 
ets so as to form a substantially-closed, hori 
Zontally-extending wall between the inner l10. 
and outer wall sections. In this way the 
space is divided into a plurality of zones, 

00. 

and air may be circulated through these 
Zones in large quantities to maintain the 
structural steel work properly cooled. 
At the corners where a side wall and end 

wall of the furnace come together, as shown 
in Fig. 2, it is necessary, however, to dispense 
with the regular shelf brackets because of 
the overlapping of the adjacent refractories, 126 
as indicated at 25 and 26 in Fig. 2. To over 
come this, we provide special brackets 27 

5 

which hook over the top flange of the H 
beams 7 and are slidable therealong so as to 
be adjustable to fit the partition tile 24 neces- 135 
sary to close the space. It is, of course, neces 
sary to leave a small space, as at 28, between 
the forward edges of the partition tile and 
the adjacent refractory tile of the abutting 
end wall to allow for expansion of the end 18O 
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wall. This space, however, is quite small, 
and does not permit any great amount of in 
termingling of the air between the different 
ZOleS. . . 

This construction may, by the use of spe 
cial shaped tile, be utilized to introduce air 
into the combustion chamber from between 
the inner and outer walls after it is heated 
by contact with the refractory inner wall. 

Suitable openings not shown in the outer 
wall may be provided for introducing air 
into the several vertically spaced zones and 
then by utilizing the special tile in the man 
ner illustrated in Fig. 4, ports are provided 

1g in the inner wall through which the air en 
ters the combustion chamber. 

In Fig. 4 the outer wall and the supporting 
structure are the same as in Figs. 1-3 inclus 
ive. The same supporting tile 16 are em 
ployed and the same tile 21 are also used. 
However, in conjunction with the regular 
tile 20 the special tile 29, 30, and 31 are used 
to form tortuous passages through the inner 
wall in such manner as to prevent direct ra 
diation of heat therethrough to the outer 
wall. Tile 30 and 31 have the same T-shaped 
slots as the regular tile 20 for engagement 
with the beams 14. 

Tile 30 as shown has one straight side edge 
32 which is adapted to abut a vertically ex 
tending row of regular tile 20. The opposite 
side edge of tile 30 is curved as indicated at 
33 to cooperate with the adjacent curved side 
edge 34 of tile 31 and form therebetween a 
curved passage extending through the inner 
wall. Side edge 35 of tile 31 is curved in the 
same manner as side edge 33 of tile 30. Tile 
29 has one side edge of the same contour as 
side edge 34 of tile 31 but has its opposite side 
edge straight to abut an adjacent row of 
regular tile 20. 
The special tile 29, 30, and 31 may be laid 

in single horizontal rows alternately with 
regular tile 20 to form small ports or in sev 
eral adjacent horizontal rows to form larger 
ports through the inner wall as desired. Also 
as many of the tile 31 as is desired may be 
placed between a tile 29 and a tile 30 to de 
termine the distance which the ports will ex 
tend along the side or end of a furnace. 
The outer wall being insulated by the lin 

ing 9 and the common brick 8, prevents the 
escape of heat from the air zones between the 
walls so that the air passing through these 
zones and into the combustion chamber 
through the ports in the inner Wall takes up 
the heat and returns it to the combustion 
chamber. This serves to cut down the loss 
of heat as well as to aid combustion mate 
rially by having the air heated before it 
passes into the combustion chamber. 

It is thought that the above explanation 
will make the construction and advantages of 
this invention clear to those skilled in the 
art, and having thus described our invention 

what we claim as new and desire to secure 
by Letters Patent of the United States is: 

1. In a furnace wall, a support, a wall unit 
consisting of a vertical row of refractory tile 
carried by said support, a tile supportingshelf 
spaced above said unit and extending over a 
portion thereof, a supporting tile resting on 
said shelf and supporting a second Wall unit 
thereon, said wall units projecting into the 
furnace beyond the supporting tile, and seal 
ing tile resting on said first named wall unit 
ind extending vertically along the front face 

of said supporting tile to prevent exposure of 
said shelf to the heat radiation from the fur 
nace and permit expansion of said units. 

2. A furnace wall structure comprising a 
plurality of vertically spaced and horizontal 
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ly abutting wall units each consisting of a 
plurality of alike refractory tile having their 
fire receiving faces substantially in align 
ment, Supporting shelves for said units, sup 8. 

porting tile on said shelves upon which said 
units rest, said supporting tile having their 
inner faces terminating short of said fire 
receiving faces, and sealing tile resting on 
said units and having fire receiving faces 
aligning with the fire receiving faces of said 
units and having their opposite faces abut 
ting the inner faces of said supporting tile. 

3. A furnace wall structure comprising a 
plurality of vertically spaced and horizon 
tally abutting wall units each consisting of 
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9. 

a plurality of alike refractory tile having 
their fire receiving faces substantially in 
alignment, supporting shelves for said units, 
Supporting tile on said shelves upon which 
said units rest, said supporting tile having 
their inner faces terminating short of said 
fire receiving faces, and sealing tile resting 
on said units and having fire receiving faces 
aligning with the fire receiving faces of said 
units and having their opposite faces abut 
ting the inner faces of said supporting tile, 
each of Said sealing tile resting on a plurality 
of said units and abutting portions of hori 
Zontally adjacent supporting tile. 

4. In a furnace structure consisting of an 
outer wall and an inner refractory wall made 
up of units supported by horizontal rows of 
brackets projecting from said outer wall, flat 
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tile members supported on said brackets to 
divide the space between said Walls into hori 
ZOntally extending zones, and means at the 
corners of said furnace for preventing com 
munication between said Zones comprising in 
Wardly extending supports carried by said 
outer wall and slidable horizontally relative 
thereto, and flat tile members resting on said 
slidable supports. 

5. In a furnace wall, an outer supporting 
structure having means thereon for support 
ing an inner wall comprising inwardly ex 
tending elements and tile supported by said 
elements, certain of the horizontally adjacent 
tile being spaced from each other, and having 
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their opposed spaced faces extending in part 
horizontally in the same general direction as 
the fire ieceiving face of the wall whereby 
to provide ports through said inner Wall 
which ports are offset intermediate their ends 
to prevent direct radiation of heat there 
through to the outer structure. 

6. In a furnace wail, an olater Supporting 
structure having means thereon for support 
ing an inner wall comprising inwardly ex 
tending elements provided with vertically ex 
tending tile engaging members, and tile Sup 
ported by said elements, certain of the hori 
zontally adjacent tile being spaced from each 
other whereby to provide ports through said 
inner wall, said ports having one end offset 
relative to the other to prevent radiation of 
heat through said ports direct to the outer 
structure. 

7. In a furnace wall, an outer supporting 
structure having means thereon for support 
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6. 

6. 

ing an inner wall comprising inwardly ex 
tending elements provided with vertically 
extending tile engaging members and tile Sup 
ported by said elements, certain of the hori 
Zontally adjacent tile being spaced from each 
other whereby to provide ports through said 
inner wall, said ports having one end hori 
Zontally offset relative to the other to prevent 
radiation of heat through said ports direct 
to the outer structure. 

8. In a furnace wall, an outer supporting 
structure having means thereon for support 
ing an inner wall comprising in Wardly ex 
tending elements provided with vertically ex 
tending tile engaging members and tile Sup 
ported by said elements, certain of the hori 
zontally adjacent tile being spaced from each 
other and having their opposed spaced faces. 
curved to provide tortuous ports through 
said inner wall. - 

9. In a furnace wall, an outer support 
ing structure having means thereon for Sup 
porting an inner wall comprising inwardly 
extending elements provided with vertically 
extending tile engaging members and tile 
supported by said elements, certain of the 
horizontally adjacent tile being spaced from 
each other and having their opposed spaced 
faces curved to provide tortuous ports 
through said inner wall, said horizontally 
adjacent tile being duplicates whereby they 
are interchangeable one for the other. - 

10. in a furnace wall, an outer support 
ing structure having means thereon for sup 
porting an inner wall comprising inwardly 
extending elements provided with vertically 
extending tile engaging members and tile 
supported by said SEE certain of the 
horizontally adjacent tile being spaced and 
having portions of their opposed faces over 
lapping in the direction of said inner wall to 
prevent transmission of heat by radiation 
between said faces to the outer structure. 

outer wall and an inner refractory wall made 
up of units supported by horizontal rows of 
brackets projecting from said outer wall, 
fiat tile members supported on said brackets 
to divide the space between said walls into 70 

horizontally extending Zones, and means at 
the corners of said furnace for preventing 
communication between said zones compris 
ing inwardly extending supports carried by 
said outer wall and horizontally aligning 
substantially with said brackets, and flat tile 
linembers resting on said supports. 

a witness whereof, we hereunto subscribe 
our names this 30th day of March, A. D. 
1928. 

EDWIN H. McLEAN. 
JOHN J. UPHUES. 

11. In a furnace structure consisting ef an 
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