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FURNACE WALL 
Gustav A. Rehm, Worcester, Mass, assignor to 

Riley Stoker Corporation, Worcester, Mass, a 
corporation of Massachusetts 
Application October 9, 1943, serial No. 505,674 

(C. i22- -6) 3 Claims. 

This invention relates to furnace walls, and 
more particularly to walls of the water cooled 
type adapted for use with steam boiler furnaces. 
One highly satisfactory prior construction for 

this purpose comprises a row of upright water 
tubes exposed on one side to the heat of the fur 
nace and covered on the other side by a layer 
of refractory material, a layer of heat insulating 
material, and an outer casing of steel plates. 
However, this construction is expensive, since a 
considerable Weight of steel is required, and 
much labor is involved in the manufacture and 
erection of the casing. Great care must be taken 
to ensure tight joints between the plates so that 
air leakage through the wall Will be prevented. 

It is accordingly one object of the invention 
to provide a comparatively inexpensive furnace 
wall construction which will require no steel plate 
casing and yet will be thoroughly effective in 
preventing air leakage into the furnace, 

It is a further object of the invention to pro 
vide a furnace wall construction which can be 
erected in a simple and expeditious manner. 

It is a further object of the invention to pro 
vide a furnace wall construction which will re 
main free from bucking and distortion result 
ing from changes in temperature. 
With these and other objects in view, as Will 

be apparent to those skilled in the art, the in 
vention resides in the combination of parts Set 
forth in the specification and covered by the 
claims appended hereto, 

Referring to the drawings illustrating one em 
bodiment of the invention, and in which like ref 
erence numerals indicate like parts: 

Fig. 1 is a vertical section through a furnace 
wall, the section being taken on the line of - 
of Fig. 2; 

Fig. 2 is a section taken on the line 2-2 of 

Fig. 3 is a fragmentary elevation of the out 
side of the wall; 

Fig. 4 is an enlarged fragmentary view showing. 
the detailed construction of certain parts; 

Fig. 5 is a vertical Section through a modified 
wall construction, the section being taken on the 
line 5-5 of Fig. 6; 

Fig. 6 is a section on the line 6.-6 of Fig. 5; 
ald 

Fig. 7 is a fragmentary elevation of the out 
side of the wall. 
The embodiment illustrated in Figs. i. to 4 in 

clusive comprises a row of closely spaced verti 
cal water tubes to which are connected at their 
lower ends to a horizontal header? and at their 
upper ends to a horizontal header 2. Steam re 
leaser tubes f4 extend upwardly from the upper 
header 2. The end portions of the water tubes 
O are bent and staggered at their connections 

With the headers, and the Spaces between these 
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bent portions are filled with refractory mate 
rial f5 which may be applied in plastic form. 
These tubes iO form the inner lining of a fur 
nace wall, and they are exposed to the radiant 
heat of the furnace. In accordance with the usual practice, water is supplied continuously to 
the lower header ff by suitable means (not 
shown) so that an upward circulation may be 
maintained through the tubes. 
On the outer side of the row of water wall 

tubes to there is provided a layer of heat in 
sulating material which is preferably sup 
ported independently of the water tubes. In the 
particular embodiment illustrated this material 
rests upon a horizontal shelf 8 which projects 
inwardly from a horizontal beam f 9 located near 
the lower header it. An upper horizontal beam 
2 is located near the upper header 2, and these 
two beams 9 and 2i are connected by a series of 
spaced vertically elongated upright buckstay 
members 22 of I cross section arranged with 
their central webs perpendicular to the plane of 
the wall and their inner flanges engaging the in 
sulation 7. These buckstays 22 form a frame 
work within which there is built a brick wall 24, 
this wall engaging the insulation f7 to provide 
lateral support therefor. The brick wall 24 is 
formed entirely of stretchers, laid in mortar with 
the joints staggered in the normal manner, the 
thickness of the wall being equal to the width: 
of the bricks. The lowermost course of bricks is 
laid in channel members 25 which are supported 
on the lower beam 9 with their flanges extend 
ing upwardly. The bricks extend between the 
flanges of the buckstay members 22, as best 
shown in Fig. 2, so that these members provide 
lateral support for the brickwork. Vertical ropes 
26 (Fig. 4) of asbestos or the like may be in 
Stalled between the brickwork and the central 
WebS of the buckstays to provide a seal against 
air leakage and at the same time allow for ex 
pansion of the brickwork. 

Each vertical section of the brick wall 24 is 
preferably divided into panels by means of hori 
Zontal beams 28 of I cross section located in 
the plane of the wall, with the central webs of 
the beans horizontal and their flanges strad 
dling the bricks to provide improved lateral Sup 
port therefor. These beams 28 are free to “float' 
vertically, their weight being carried solely by 
the brickwork. The ends of the beams are coped, 
as best shown iri Fig. 4 to fit between the flanges 
of the buckstays 22 for free vertical sliding move 
merit relative thereto. 
In constructing this wall, the tubes and struc 

tural steel work will first be erected, whereupon 
the insulation and brickwork will be installed, 
starting at the bottom and working upwardly. 
As each panel of brickwork is completed, mortar 
will be applied on the top of the upper course of 



2 
bricks, and one of the beams 28 will be placed 
on the mortar. Mortar will then be applied to 
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the top of this beam, and the next-course of . 
bricks will be laid on this mortar. The brick 
Work may be constructed of any desired type of 
bricks, and need not be expensive. For example, 
ordinary red brick or a cheap grade of fire brick 
may be used, since the insulation will protect the 
bricks from high temperatures. The brickwork 
serves to provide lateral support for the insula 
tion and to form a comparatively tight seal 

5 

Zontal beams 58 of I cross section located in the 
plane of the wall, with the central webs of the 
beams horizontal and their flanges straddling 
the bricks to provide improved lateral support 
therefor. These beams 58 are free to “float” 
vertically, their weight being carried solely by 
the brickwork. The ends of the beams are coped 
to fit between the fianges of the buckstays 52 for 

0 
free vertical sliding movement relative thereto. 

It will be noted that the wall of Figs. 5 to 7 
is similar to that of FigS. 1 to 3 in all essential 

against the leakage of air into the furnace. The . 
construction is such as to allow the brickwork to 
expand freely independently of the buckstays 22, 
So that the danger-of cracking will be avoided. 
In Figs. 5 to 7 inclusive there is shown a some 

what modified construction comprising a row of 
vertical water tubes 40 which are spaced apart 
more widely than the tubes O of Figs. 1 and 2. 
These tubes 40 are connected at their lower ends 
to a horizontal header 4 and at their upper ends 
to a horizontal header 42. Steam releaser tubes 
44 extend upwardly from the upper header 42. 
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Because of the wider spacing of these water wall 
tubes 40, there is no necessity for staggering their 
end portions, and they are accordingly connected 
to the headers in single lines. These tubes 46 
form the inner lining of a furnace - wall, and 
they are exposed to the radiant heat of the fur 
nace. In accordance with the usual practice, 
water is supplied continuously to the lower head 
er 4 by suitable means (not shown) so that 
an upward circulation may be maintained through 
the tubes. -- - 
The wide spacing of the water wall tubes 40 

renders it inadvisable to apply insulating mate 
rial directly to the outer side thereof, since such 
material is not well adapted to withstand ex 
posure to high radiant heat and to slag deposits 
from burning fuel. Accordingly a layer of re 
fractory material 46 is provided directly out 
Side of the tubes, this layer preferably being 
constructed of shiplap firebrick tiles. These tiles 
rest upon a horizontal shelf 47 which projects 
inwardly from a horizontal beam 48 located near 
the lower chamber 4 f... Outside of the tiles 47 
there is provided a layer of heat insulating ma 
terial 50 which is likewise supported by, the shelf 
47. An upper horizontal beam 5 is located near 
the upper header 42, and this beam is connected 
to the lower beam 48 by a series of spaced ver 
tically - elongated upright buckstay members 52 
of I CrOSS...Sectioni arranged with their central 
webs perpendicular to the plane of the wall and 
their inner flanges engaging the insulation 50. 
These buckstays 52 form a framework within 
which there is built a brick wall 54, this wall en 
gaging the insulation 50 to provide lateral support 
therefor. The brick wall 54 is formed entirely 
of stretchers, laid in mortar With the joints stag 
gered in the usual manner, the thickness of the 
Wall being equal to the Width of the bricks. The 
lowermost course of bricks is laid on the lower 
bean. 48 and held in place laterally by angle 
bars 55 fastened to the beam. The bricks ex 
tend between the flanges of the buckstay mem 
bers: 52, as best shown in Fig. 6, so that these 
members provide lateral support for the brick 
Work. Vertical ropes 56 of asbestos or the like 
may be installed between the brickwork and the 
central Webs of the buckstays to provide a seal 
against air leakage and at the same time allo 
for expansion of the brickwork. 
Each vertical Section of the brick Wall 54 is 

preferably divided into panels by means of hori 
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stantially I or H cross section. 

respects except for the wider spacing of the water 
Wall tubes 40 and the addition of the firebrick 
tiles 46 between the tubes and the insulation. 
Both walls are comparatively inexpensive to con 
struct, and adapted for long periods of satisfac 
tory service under difficult operating conditions. 
No steel casing is required. . . . 
While the buckstay members 22-52 and the 

floating beams 28-58 have been described as of 
“I cross section,” this wording when used in the 
claims is not to be given an unduly limited inter 
pretation but is intended to include such equiv 
alents as H beams having wider flanges than 
ordinary I beams, as well as members built up 
of channels, angles or the like to provide a sub 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A furnace wall comprising an inner row of 
water wall tubes, a layer of heat insulating ma 
terial outside of the water tubes, a series of 
Spaced vertically elongated upright buckstay 
members outside of the insulating material, brick 
work located between the buckstay members and 
providing lateral support for the insulating ma 
terial, and horizontal beams dividing the brick 
work into panels, the buckstay members engag 
ing the ends of the beams to support the same 
against movement outwardly of the wall, and the 
beams being slidable vertically relative to the 
buckstay members. . . . . 

2. A furnace wall comprising an inner row of 
water wall tubes, a layer of heat insulating ma 
terial outside of the water tubes, a series of Spaced vertically elongated upright buckstay 
members outside of the insulating material, brick 
work located between the buckstay members and 
providing lateral support for the insulating ma 
terial, and horizontal beams of I cross section 
dividing the brickwork into panels, the beams be 
ing provided with horizontally positioned center 
webs and vertically extending flanges straddling 
the brickwork, and the ends of the beam being in 
vertical sliding engagement with the buckstays. 

3. A furnace wall comprising an inner row of 
Water wall tubes, a layer of heat insulating ma 
terial outside of the water tubes, a series of 
Spaced upright buckstay members of I cross sec 
tion outside of the insulating material, the buck 
stay members having central webs perpendicular 
to the plane of the wall and laterally projecting 
flanges, brickwork located between the buckstay. 
members to provide lateral support for the in 
sulating material, the brickwork extending be 
tween the flanges of the buckstay members, and 
horizontal beams of I cross section dividing the 
brickwork into panels, the beams being provided 
With horizontally positioned central webs and 
vertically extending flanges straddling the brick 
Work, and the ends of the beams being coped to 
fit between the flanges of the buckstay members 
for vertical sliding movement relative thereto. 

. . . . . . . . . . , GUSTAVA, REHM. 

  


