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12 Claims. 

My invention relates to sectionally supported 
refractory walls for furnaces of the type in which 
air cooling is accomplished by passing a current 
of air between the refractory wall and the outer 
casing Wall. 
One purpose of this invention is to provide a 

wall of this character in which the longitudinal 
line of the joints between substantially all of 
the horizontal rows of refractory blocks is some 
what higher at the surface exposed to the hot 
gases of the furnace than at the opposite or air 
cooled Surface. This feature is of considerable 
advantage in structures of this character Since 
it tends to provide an automatic Seal against the 
hot gases escaping outwardly, through any poorly 
fitting horizontal joints between the blocks. This, 
it is believed, is evident when one considers the 
fact that the hot gases are lighter than the cooler 
gases and that therefore they do not travel down 
ward with the same degree of ease that they 
travel upward or horizontally. 
Another advantage of this type of structure 

lies in the fact that with the horizontal joints 
between the refractory blocks sloping downward 
ly and outwardly there is a tendency for these 
joints to remain well filled with the material 
which may spall off of the inner Surface of the 
refractory wall. This is particularly noticeable 
at the expansion joints where, in a straight hori 
Zontal joint, it is a well known fact that the ex 
pansion material tends to work out into the fur 
laCe 
Another advantage of this type of structure 

lies in the fact that it permits the use of Stand 
ard fire brick unanchored to the wall and holds 
them in place by gravity merely by the fact that 
the outer end is lower than the inner end. 
Another object of the invention is to provide 

a simple supporting structure for the refractory 
wall consisting of metal brackets and supporting 
members on the steel framework so arranged that 
one of the supporting members engages the lower 
end of the bracket and receives both load and 
outward thrust while the other supporting mem 
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ber engages the top of the bracket and carries 
no load but only an inward thrust. 
A further object of the invention is to provide 

refractory block carrying brackets which are free 
to move in all instances to the proper position 
longitudinally of the wall undisturbed by the Outer 
casing wall and also which are relatively small 
with, respect to the sections supported thereby, 
and permits sections carried by the brackets to be 
directly above or below the higher or lower sec 
tion. 

(C. 72-01) 
Another and more specific object of the inven 

tion is to provide a supporting structure for the 
refractory blocks consisting of brackets provided 
With shelves and arranged. One directly above 
the other together with an anchoring bar inter- 60 
connecting the brackets to which certain of the 
refractories are secured. This combination per 
mits of extreme flexibility in the depth of the 
sections supported by any bracket without the 
necessity of changing the bracket design or size in 65 
any manner. 

It is also an object of this invention to provide 
a supporting Superstructure for the refractory 
walls which permits the use of a Substantial per 
centage of standard fire brick shapes without 70 
Weakening the holding of the Wall to its Sup 
porting structure. 

It is also an object of this invention to provide 
a supporting bracket which is designed to transfer 
inWard thrust to an upward resisting member, 5 
outward thrust and load to a lower resisting 
member and which is provided with a shelf to 
carry a Superimposed load which shelf slopes 
downwardly from its free end toward the thrust 
and load resisting members. 
It is also a purpose of the invention to provide 

in combination a refractory tile having Substan 
tially parallel upward and lower surfaces one of 
said surfaces being recessed to provide pockets, 
and a metal stirrup provided with end portions 85 
to fit in said pockets and projecting Outwardly 
from the end of the tile to engage a metal Sup 
porting member. . 
Further it is an object of this invention to pro 

vide certain of the refractory tile used in this Out- 90 
wardly sloping wall with projecting cleats On 
their upper rear edges to serve as stops for hold 
ing the other brick thereon together With means 
for anchoring the tile having the cleats to the 
supporting structure. 95 
Other objects of the invention will appear as 

the description proceeds in connection with the 
accompanying drawings wherein the preferred 
form of the invention is shown. It is believed to 
be clear, however, that the description and draw 
ings are illustrative only and that various minor 
modifications may be made without departing 
from the scope of the invention as outlined herein 
and as hereinafter claimed. 
In the drawings 
Fig. 1 is an interior view of a portion of a 

furnace Wall with part of the refractories broken 
away to show the supporting structure; 

Fig. 2 is a vertical section taken through the 
wall illustrating the Supporting structure; 
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2. 
Fig. 3 is a horizontal section through a portion 

of the wall; w 
Fig. 4 is a perspective of the Supporting 

bracket; 
Fig. 5 is a bottom view of the shelf refractory 

which is carried by supporting bracket; 
Fig. 6 is a perspective of the anchoring stirrup; 

and 
Fig. 7 is a fragmentary section of the anchor 

ing refractories showing the provision made for 
receiving the stirrup. 

Referring now in detail to the drawings, the 
furnace wall is made up of a plurality of vertical 
running I beams 10, and on the interior flanges of 
these beams there are secured supporting mem 
bers such as 11 and 12 which are arranged in 
pairs the lower member 12 being a heavy angle 
iron so as to be capable of supporting a load 
while the upper member 11 is much lighter in 
structure. The I beams carry an Outer casing 
wall by means of the channel beams indicated 
at 13 running horizontally at spaced intervals 
between the I beams. This outer insulation wall 
14 which is shown made of common brick, it will 
be noted, lies entirely outside the Supporting 
members 1 and 12 upon which the bracketS 15 
rest. It is obvious that I may employ an Outer 
Seal casing if desired instead of the insulating 
wall 14 or in combination. With it. 
As is shown most clearly in Fig. 2, the brackets 

15 Support the refractory Wall 16 upon the shelf 
portions 17, these shelf portions sloping upwardly 
from the bracket casting to their free ends. This 
structure leaves ample air Space between the re 
fractory wall and the outer casing Wall, and, of 
course, either horizontal or vertical baffling of 
this space may be provided if desired. 

I have shown in Figs. 1 and 2 an example of 
horizontal baffling wherein the common brick 18 

40 are supported on a Series of cross bars 19 which 
cross bars are carried at their outer ends of the 
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channels 3 and at their inner ends on certain 
projecting cleats on the refractory blocks as 
indicated at 20 in Fig. 2. The brackets 15 are not 
prevented from longitudinal movement along 
their supporting members 11 and 12 so that in - 
setting up the furnace wall these brackets may 
be arranged in vertical rows and pushed longi 
tudinally so as to make a tight joint between 
horizontally adjacent refractories. The brackets 
15 are preferably arranged approximately one 
above the other and interconnected by vertical 
bars or angle irons 21 which preferably are de 
tachable in a simple manner. - 
The manner shown of attaching the angle 

irons 21 to the brackets consists in fitting them in 
Sockets cast on the bracket as indicated at 22 
in Figs. 1, 2, and 4. Each bracket is also pro 
vided at 23, on its under Surface with a socket 
that permits enough vertical movement of the 
angle iron 21 to enable it to be removed from the 
lower Socket 22 and thus taken out. 
The refractory elements used consist of a 

shelf tile 25, common fire brick 26, an anchoring 
tile 27, a wedge-shaped anchoring tile 28, and 
a. Connon fire brick key block 29. The shelf cast 
ing 25, as shown most clearly in Fig. 5, is molded 
With a recess 30 into which the shelf 17 fits and 
is also provided with a groove 31 to receive the 
rib 32 on the shelf thus positively lining the re 
fractory on the shelf. At the top of the shelf 
tile at the back edge, there is provided an up 
wardly projecting cleat 33 which, as shown most 
clearly in Fig. 2, serves as a stop against which a 
common refractory brick 26 rests. 

1,969,892 
With the shelf block recessed as it is, the shelf 

itself is fully protected against the heat from the 
furnace. 
The joint made by the cleat 33 and the top of 

the shelf tile with the common fire brick pre 
vents any air infiltration and furthermore in 
Sures the fire brick against becoming dislodged 
or moved Out of position. 
The anchor tile 27 are preferably of rhom 

boidal shape and are also provided at their back 
edges with the projecting cleat 34 Similar to cleat 
33 on the shelf tile. In addition, these tile are 
provided with the grooves 35 having pockets at 
their inner ends as indicated at 36, see Fig. 7, to 
receive the tips 37 on the metal stirrup 38. 
These metal stirrups 38 extend around the angle 
bars 21 somewhat loosely so that the bars may be 
removed in the manner hereinbefore described. 
However, these stirrups serve to effectively an 
chor the tile 27 against movement Outwardly into 
the furnace and, of course, the metal bar 21 pre 
vents their movement away from the furnace. 
There is, however, very little likelihood of Such 
movement because of the tipping of the shelves 
17 and the refractory supported thereby. 

Tile 28 are constructed similarly to tile 27 ex 
cept that no projecting cleat is found at the back 
end and also tile 28 is wedge shaped as indicated 
in the cross section shown in Fig. 2. 
The tile 29 is the common key refractory used 35 

in furnace work and just serves to close the space 
between the top of tile 28 and the bottom of tile 
25 together with the expansion joint material 
shown at 39 in Fig. 2. These tile 29 can be re 
moved from within the furnace to permit ready 10 
removal of any section of the furnace wall. 

Also, by removal of the bar 21, tile 28 can be 
removed from the back to permit repairs to be 
made from the back side of the furnace Wall. 
The construction just described provides for an 5 

ideal method of staggering the joints throughout 
the refractory wall. The vertical joints, as shown 
clearly by Fig. 1, extend only the depth of a brick 
at any point without being broken. 
The short castings forming the brackets 15 ef- 120 

fect a considerable saving in cost and further 
provide for extreme flexibility under the require 
ments of furnace size. The only change neces 
sary to which the depth of a section supported by 
any bracket is the change in the length of the 125 
angle bar 21 which is a comparatively minor 
change., 
This structure also permits the use of standard 

fire brick for about sixty-five per cent of the re 
fractory wall which effects a considerable saving 130 
in any furnace installation. 
The expansion joint, it is clear, slopes to the 

outside of the furnace So that the material there 
in will not crumble and fall into the furnace. 
This expansion joint also runs all the way 13 
through the wall unbroken thus giving a much 
better seal than is obtained where this joint may 
be offset or inaccessible to complete filling. 
From the above description, it is believed that 

the construction and advantages of this device 140 
will be clear to those skilled in this art. 

Having thus described one specific form of my 
invention, what I claim as new and desire to se 
cure by Letters Patent is: 

1. In a sectionally supported furnace wall, a 145 
framework having horizontally running support 
ing members arranged in pairs, brackets Sup 
ported by said pairs of members, the upper mem 
ber of each pair receiving inward thrust only 
from the brackets, and the lower one receiving 150 
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1,909,80s 
both load and outward thrust, and refractory 
blocks carried by said brackets. 

2. In a sectionally supported furnace wall, a 
framework, blockcarrying brackets carried there 
by, one bracket vertically spaced from another, a 
metal bar connecting said brackets, refractory 
blocks carried by said brackets, said metal barly 
ingentirely outside the blocks, and stirrups about 
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the bar interlocked with certain of said blocks. 
3. In a sectionally supported furnace wall, a 

framework, block-carrying brackets. carried 
thereby, one bracket vertically spaced from an 
other, a metal bar connecting said brackets, re 
fractory blocks carried by said brackets, said 
metal bar lying entirely outside the blocks, said 
blocks having most of their horizontal joint sur 
faces sloping downwardly away from the heated 
side toward said bar. 

4. In a sectionally supported furnace Wall, a 
framework, block carrying brackets carried 
thereby, one bracket vertically spaced fron an 
other, a metal bar connecting said brackets, re 
fractory blocks carried by said brackets, said. 
metal bar lying entirely outside the blocks, said 
blocks having most of their horizontal joint Sur 
faces sloping downwardly away from the heated 
side toward said bar, each section terminating 
near the top with a wedge-shaped block of such 
angle that when placed on said sloping surface 
its top will be substantially level, and a metal re 
taining stirrup holding said block to said bar. 

5. In sectionally supported walls for furnaces, 
a supporting structure having a plurality of shelf 
members projecting toward the furnace chan 
ber, and refractory blocks supported on said 
shelves, the shelves supporting said refractories 
with their fire receiving ends higher than the Op 
posite ends thereof, and wedge shaped blocks 
against the under sides of the shelves. 

6. In sectionally supported walls for furnaces, 
a supporting structure having a plurality of shelf 
members projecting toward the furnace chamber, 
and refractory blocks supported On said shelves, 
the shelves supporting said refractories with their 
fire receiving ends higher than the opposite ends 
thereof, and rows of oppositely disposed Wedge 
shaped blocks one against the under side of said 
shelves and the other directly beneath the first 
OW 
7.In sectionally supported walls for furnaces, 

a supporting structure having a plurality of shelf 
members projecting toward the furnace chain 
ber, and refractory blocks supported on said 
shelves, the shelves supporting said refractories 
with their fire receiving ends higher than the 
opposite ends thereof, and rows of oppositely dis 
posed wedge shaped blocks one against the under 
side of said shelves and the other directly be 
neath the first row, and anchor means for the 
lower row of wedge shaped blocks. 

8. In sectionally supported walls for furnaces, 
3 

a supporting structure having a plurality of shelf. . 
members projecting toward the furnace chan 
ber, and refractory blocks supported on said: 
shelves, the shelves supporting said refractories. 
with their fire receiving ends higher than the 
opposite ends thereof, said refractory wall in 
cluding one or more rows of free refractory blocks 
and refractory blocks below them having stops 
at their outer upper edges for holding said free 
refractory blocks. 

9. En sectionally supported walls for furnaces, 
a supporting structure having a plurality of shelf 
members projecting toward the furnace cham 
ber, and refractory blocks supported on said 
shelves, the shelves supporting said refractories 
with their fire receiving ends higher than the 
opposite ends thereof, said refractory wall in 
cluding one or more rows of free refractory 
blocks and refractory blocks below them having 
stops at their Outer upper edges for holding said 
free refractory blocks, said shelves supporting 
anchoring means to which said stop carrying 
blocks are secured. . 

10. In sectionally supported walls for furnaces, 
a supporting structure having a plurality of shelf 
members projecting toward the furnace chamber, 
and refractory blocks supported on said shelves, 
the shelves supporting said refractories with their 
fire receiving ends higher than the opposite ends 
thereof, said shelves being interconnected ver 
tically by anchor bars and metal stirrups con 
necting said anchor bars to certain of said refrac 
tory blocks. 
1. As an article of manufacture, a refractory 

tile having substantially parallel rectangular 
upper and lower surfaces and substantially para 
lel rectangular end faces, the side faces being 
parallelograms, one of the first mentioned Sur 
faces being recessed from one end to receive a 
holding member, and said upper face having an 
upstanding cleat across the end where the plane 
of the upper surface nakes an obtuse angle with 
the end. 

12. In a sectionally supported wall for furnaces 
wherein a refractory inner wall made up of re 
fractory block is supported from an outer frame 
work, the combination with a supporting bracket 
having means for mounting it. On the framework 
and having a shelf sloping upwardly away from 
the bracket, of a refractory block thereon re 
cessed on its bottom side to receive the shelf, said 
block having its top surface sloping substantially 
parallel to the shelf, and having an upstanding 
shoulder at the end adjacent said bracket and 
common fire brick laid on said block and resting 
against said shoulder. 

sAMUEL HERBERT LANYON. 
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