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7 Claims. (C. 2-36) 
The invention provides a method of making. 

the walls of boiler furnaces and other furnaces 
in an economical way more durable. M 

The invention is particularly applicable to the 
5 improvement of ordinary furnace walls built of 

high refractory material, such as ordinary fire 
brick or tille and special fire brick or tille, for exk 
ample. Such walls deteriorate rapidly under 
modern high temperatuire, fring as in the use of 

i 0 oil, gas or pulverized coal. These fuels burn in 
suspension, producing very high temperatures. 
The ordinary Walls are attacked by siag formed 
from the fine mineral matter in fue aso. The 
materia ibf even the best fire brick is reduced to 

5 some extent to slag on its exposed face. The 
walls are crackedi and the brick deformed. Such 
Walls do Knot have a long life. W 
We have found that the life can be greatly pro-. 

longed by spraying molten metal, such as alumi 
20 mulm, or the bricks or other refractory material 

exposed to the fire. This may be done either be 
fore or after laying up the brick in the furnace 
Walls. A surface. is obtained which is highly re 
sistant to the effects of heart at the high tem 

25 peratures generally encontered in boiler fr 
naces for power plants and in other furnaces. 

For best results the Spraying Should be done 
so as to apply a metai coating very uniformly and 
over the entire surface exposed, coating the de 

30 pressions and elevations and filling in small sur 
face cracks and the like. Our theory is that the 
metal film OXidizes and that it is this oxidizing or 
the combination of the oxide with the bricks or 
other refractory material which produces a sur 

35 face resistant to high temperatures. 
As an example of the process, we have sprayed 

the four vertical walls of a furnace in a large 
power house boiler with aluminum by the use of . 
a spray gun of standard type to which the aliumill 

40 num is fed in the form of Wire. The boiler was 
operated at about 200% of rate for a period of 
2500 hours. The Walls were all found to be in 
perfect condition; the Walls being straight and 

. . . the brick being their original shape and no sign 
45 being found of slagging or spalling on the exposed 

Surface. M 

This Was a great improvement over the opera 
tion of similar furnaces with the old style Wyals 
operated under the same conditions and length 

50 Of time. Similar improved results were obtained 
for portions of the walls of the furnace comparedi 
with the unsprayed remainder of the same walls. 
The process may be i selectively applied, in 

special cases, to any portions of the wall which 
55 are more exposed to the eroding and destructive 

When being heated, 

tendiencies of the fiames on account of the rota 
tion of the burners or for other possible reasons. 
The coated walls have not cooled down as 

rapidly as the unsprayed walls when a boiler has 
been taken out of service, which indicates that 3 
the fire-exposed face has acquired an increased 
insulating as well as fire resisting property. The 
color of the Sprayed Surface was dui brown 
rather than the usuai gia2Sed olack, indicating 
that the surface had never reached the molten 0 
State. No Special care Was taken, after taking 
the boiler Out of Service, in again firing the fur 
nace and bringing the boilier up to the regular 
itemperature and Service. In this re-firing no 
spalling or other damage of the wall took place. 5 
The sprayed Walls suffered no change of shape 

remaining straight and 
plumb. Neither do the usuali contraction cracks 
appear when the furnaces cool down, as the brick 
faces are not fused together and each brick is 20 
free to move a small amount necessary under the 
thermali štrains involved. 
The cost of Spraying is very little, only a few 

cents per square foot of surface. The aluminum 
or other metal coating may be applied by other 25 
methods than Spraying, though a Sprayed coat 
ing is probably most readily oxidizable. And a 
coating of oxide might be provided before putting 
the furnace into use. W 

En fact the improved wali may be made of 330 
brick which are sprayed or otherwise coated be 
fore they are put into the Wall. Handling the 
brick does not damage the coating because it is 
firmly attached to the brick. 

It appears that the resistance acquired is de 35 
to the oxide of the metal, the oxide being formed 
promptly Lupon the firing of the frace. Sini 
lar results can be obtained by providing the metai 
oxide before the furnace is in actual use; that is, 
by applying the coating beforehand to the wall 40 
or bricks and heating them to a temperature ap 
proximately equal to or greater than that to 
which they are to be Subjected in use. 
The accompanying drawing illustrates embodi 

ments of the invention. W 46 
Fig. 1 is a vertical section - of a furnace Wall. 

Fig. 2 is a perspective end view of a single brick. 
The wall of Fig. 1 has an outer shell f of steel 

or other metal next to which is a course 2 of 
ordinary fire-brick amounting to a third or a 50 
fourth of the total thickness, and inside of this 
is a course 3 of special fire-brick of Superior 
refractory qualities, the whole wall being of the 
order of three feet in thickness. The bricks are 
laid up loosely; that is without mortar, so as to 35 
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2 
yield to the expansion and contraction caused by 
the firing and the shutting down of the furnace. 
Such walls generally carry their own weight only, 
the tubing and boiler proper being suspended 
above. 
The wall is coated on the inner face with a 

coating or film 4 of aluminum applied by a spray, 
as above explained. . . 

Fig. 2 illustrates the application of the inven 
tion to separate bricks before laying them up in 
the wall. A fire-brick 5 has an aluminum coat 
ing 6 applied to the end which is to be exposed 
and extending slightly back from that end along 
the sides sufficiently to cover the corners of the 
brick. 
The process of metal coating as herein de 

scribed applies not only to furnace walls in which 
the brick are laid up loosely, but also to any style 
of furnace wall wherein the brick or other linings 
are laid in cement, mortar or other refractory 
binding. V 

"The principle of the invention applies not only . 
to aluminum but also to other metals whose ox 
ides are highly refractory; such, for example as 
chromium, tungsten, molybdenum. 
Varios other modifications may be made by ' " 

those skilled in the art without departing from 

0 

45 

the invention as defined in the following claims. 
What We claim is: w 
1. The method of increasing the life of a fur 

nace Wall which consists in forming on the inner 
face thereof a thin coating of a metal of which 
the oxide is highly refractory. 

· 2. The method of increasing the life of a fur 
nace wall which consists in forming on the inner 
face thereof a thin coating of aluminum. 

3. The method of increasing the life of a fur 
nace wall which consists in spraying on the inner 
face of the wall metal whose oxide is highly 
refractory. 

4. The method of increasing the life of a fur 
nace wall which consists in spraying aluminum 
on the inner face of the wall. 

5. The method of increasing the life of a fur 
nace wall of refractory brick which , consists in 
providing on the inner face thereof a coating of 
a highly refractory oxide formed in place thereon. 

6. A high temperature furnace havding a Wall 

2,174,597 
of refractory material on the inner face of which 
is formed in situ a coating of a metal Whose 
oxide is highly refractory. 

7. A high temperature furnace having a wall of 
refractory material on the inner face of which is 
a sprayed on coating of a metal whose oxide is 
highly refractory. 

8. A high temperature furnace having a wall . 
of refractory material on the inner face of which 
is formed in situ a coating of aluminum. 

. 9. A high temperature furnace having a Wali 
of refractory Imaterial on the iner face of which 
is a sprayed om coating of aluminum. 

10. A high temperature furnace having a wall 
of refractory bricks on the inner face of which 
is formed in sitt a coating of a highly refractory 
metai oxide. 

11. A brick, tille or the like for use in the buildi 
ing of furnace Walls having a face intended for 
exposure to high temperatures, or which face is 
formed in situ, a coating of metal whose Oxide 
is highly refractory. 

12. A brick, tille or the like for use in the buildi 
ing of furnace walls having a face intendied for 
exposure to high temperatures, on which face is 
a coating of aluminum formed in situ. 

13. A brick, tille or the like for use in the build 
ing of furnace walls having a sprayed on coating 
of a metal whose oxide is highly refractory. 

14. A brick, tille or the like for use in the build 
ing of furace walls having a sprayed on coating 
of Bluminum. . 

15. A brick, tille or the like for refractory Wallis 
of furnaces having on the face Which is to be 
exposed a coating of a highly refractory metal 
oxKide formed in situ. | 

16. A high temperature furnace having a wali 
of refractory material and having sprayed 
thereon a metal whose oxide is highly refractory 
and which is oxidized inwardly from the exposed 
surface thereof. · 

17. A high temperature furnace having a wall 
of refractory material and having sprayed 
theron a coating of aluminum oxidized inwardly 
from the surface thereof. 

JOHN N. PYSTER. 
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