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My invention relates to furnaces. It has to do 
more particularly with the provision of a novel 
type of tuyère members for supplying air to the 
fuel bed of the furnace. It is particularly ap 
plicable to those types of furnaces which are 
adapted to burn coal, coke, Wood or other Such 
Substances, although there are certain features 
of Iny invention. Which are not necessarily lim 
ited to Such types of furnaces. 
There have been many attempts, in the prior 

art, to devise a suitable type of tuyere member for 
Supplying air to the fuel bed of the furnace. 
However, the tuyere members which have been 
produced, heretofore, have all been possessed. Of 
certain undesirable features. The most common 
type of tuyere inember now in use consists of a 
cast plate which is Supported at the side of the 
combustion chamber of the furnace. A plurality 
of these plates are arranged on each side of the 
combustion chamber. 
its lower end supported on the supporting mem 
bers which are arranged inside of the furnace 
walls and which are adapted to support the grates 
thereof. The lower ends of these tuyere members 
are arranged in spaced relation to the inner Wall 
of the furnace, and these members are inclined 
so that their upper ends rest against the inner 
wall of the furnace. The tuyere outlets of the 
tuyere members are arranged adjacent the upper 
ends thereof, at the level of the top of the fuel 
bed. Air is adapted to pass from the ash pit or 
elsewhere, up behind the tuyere members, and out 
through the tuyere outlets to the top of the fuel 
bed. . . . 
The structure described above is possessed of 

many undesirable features. 
has been found that such a structure of tuyere 
members is not sufficiently rigid and cannot with 
stand the heat to which the tuyere members are 

... subjected. These tuyère members are so ar 
ranged that they are subjected to an excessive 
amount of heat from the fuel bed and this heat 
warps and distorts the thin cast plates of which 
the tuyere members consist. Generally, this 
warping tends to cause the upper end of the 
tuyere member to pull away from the wall of the 
furnace and to allow the fuel to fall in back of 
such member and then downwardly into the ash 
pit. Furthermore, since the tuyere members are 
provided with openings at their upper ends which 
are at the level of the top of the fuel bed they 
tend to hinder combustion rather than aid it. 
Likewise, since these openings are arranged at 
the level of the top of the fuel bed they are more 

Each of these plates has 
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likely to become clogged, thereby preventing en 
trance of air into the combustion chamber. - 
One of the objects of my invention is to provide 

a furnace of the type indicated having tuyère 
members therein, which are of an extremely 
rugged construction and Will not be distorted by 
the heat to which they are subjected. 
Another object of my invention is to provide a, 

furnace of the type indicated having tuyere 
members therein, which are so positioned that 
they will be subjected to a minimum amount of 
heat. 
Another object of inny invention is to provide a 

furnace of the type indicated having tuyere men 
bers therein, which are so positioned that they 
Will Supply air to the fuel bed in a very effective 
manner and the openings of which will not easily 
become clogged. 
In its preferred form, my invention contem 

plates the provision of a furnace which is pro 
vided With grates Suitably supported on members 
disposed on opposite walls of the furnace. Each 
side of these grates is spaced from the Wall of 
the furnace. At each Side of these grates and 
above the Space between the grate and the Walls 
of the furnace, I mount a row of tuyere blocks of 
novel form. These tuyere blocks are extremely 
rugged and are positioned at a point near the bot 
ton of the fuel bed. Openings are provided in 
the sides of these tuyere blocks so that air coining 
through such blocks Will flow underneath the 
greater portion of the fuel and then upwardly 
therethrough. These tuyere blocks are each pro 
Vided with a ridge on the rear Surface thereof 
which is adapted to maintain it in spaced rela 
tion to the wall of the furnace. The upper ends 
of these blocks are i?lat, and are adapted to re 
ceive a row of refractory fire bricks. The tuyere 
blocks are arranged near the botton of the fuel 
bed So that they will be Subjected to the Smallest 
amount of heat while the fire bricks are arranged 
at the level of the top of the fuel bed where the 
greatest amount of heat is present. 
The preferred embodiment of my invention is 

shown in the accompanying drawing wherein 
Similar characters of reference designate corre 
sponding parts and wherein: . - 

Figure 1 is a section of a furnace constructed 
in accordance with my invention and provided 
with my novel type of tuyère blocks. 

Figure 2 is a vertical section, on line 2-2 of 
Figure 1, showing a row of tuyere blocks and fire. 
bricks supported thereby. 

Figure 3 is a horizontal Section taken substan 
tially on line 3-3 of Figure 2. . . 
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Figure 4 is a perspective view of one of the 

tuyere blocks, made in accordance with my in 
Vention. 

Figure 5 is a side elevation of a furnace wall 
provided with a slightly modified type of tuyere 
blocks. 

Figure 6 is a section taken Substantially on line 
6-6 of Figure 5. - - - 

With reference to the drawing, I have shown 
a furnace ; which is of a type adapted to burn 
coal, coke, wood or other such substances. The 
furnace shown comprises side plates 2 and 3 which 
are preferably of cast iron. It will be obvious 
that the rear end of the furnace is closed by a 
similar cast plate while the front end of the fur 
nace is provided with a suitable door construction. 
The lower ends of the side plates 2 and 3 are Suit 
ably inouinted on a concrete base 4. 
Supporting brackets 5 are mounted at each side 

of the furnace on the plates 2 and 3 adjacent the 
lower ends thereof and are secured thereto in any 
desired manner. These Supporting brackets 5 
extend inwardly from the walls of the furnace 
a considerable distance. Any number of these 
supporting brackets may be used. The Support 
ing members 5 are adapted to receive a pair of 
grate Supporting members 6, One of Which is 
mounted at each side of the furnace on such men 
bei'S. 
These Supporting members 6 are arranged at 

the outer ends of the Supporting bracketS 5 and 
inay be secured thereto. A space 7 is produced 
between the grate Supporting members 6 and the 
inner Side Walls of the furnace. 
Each of the Supporting members 6 is provided 

with a shoulder 8 extending from the inner Sur 
face thereof. These shoulders are adapted to Sup 
port a grate structure 9. As shown in the draw 
iing, the grate structure 9 inerely COInprises a 
plate having perforations 10 therein, although it 
will be understood that any Suitable grate struc 
ture, provided with means for discharging the 
ashas, may be used. An ash pit 11 is formed 
below the grate 9 and a fire-box 12 is formed 
thereabove. 
The grate supporting members 6 are further 

provided with shoulders 13 which project upward 
ly from the inner edge of the upper Surface there 
of. A plurality of tuyere blocks 14 are adapted 
to be mounted on the upper edges of these Sup 
porting members 6 as shown in the drawing. 
Each of these tuyère blocks is of the construc 

tion shown in Figure 4. Each tuyère block is 
preferably of cast iron and comprise a flat rear 
Wall 15 having a rib 15' On the rear Surface 
thereof. The rear Wall 15 is integrally joined 
to a flat upper Wall ió which is provided with 
a shoulder 17 disposed at the front edge thereof. 
A front wall 18 is integrally joined at its upper 
end to the upper Wall 16. The front Wall 18 has 
both of its side edges cut a Way as at 19. A sup 
porting Web 20 is disposed inside each tuyere 
block 14 and joins the front and rear Walls there 
of. This Web, being located centrally of the 
block, forms a, Wall which produces a cavity on 
each side of each tuyere block Which is open at its 
lower end as at 21. 
The lower end of the front Wall 18 of the tuyere 

block 14 is provided With a curved portion 22 hav 
ing a cutaway portion 23 therein. This cutaway 
portion 23 is adapted to fit over the shoulder 13 
of the grate supporting members 6. 
A row of tuyere blocks 14 with their sides in 

abutment is placed at each side of the furnace on 
the supporting members 6. The cutaway por 

1,974,143 
tions 23 of these blocks fit over the shoulders 13 
of the members 6 and the rib 1.5' on the rear Sur 
face of each tuyere block contacts with the side 
Walls of the furnace. These ribs on the back of the 
tuyere blocks produce chambers 24 behind such 
blocks. These chambers form dead air spaces 
which Serve as insulating chambers between the 
blocks and the side walls of the furnace. Also, 
since the narrow ribs are the only portions of the 
blocks that contact With the walls of the fur 
nace, this ensures that the blocks may always be properly positioned. 
As shown in Figure 2, of the drawing, when 

the tuyere blocks are mounted in abutting rela 
tion on the Supporting members 6 the cutaway 
portions 19 of the front walls of such blocks pro 
duce side openings 25 therein. It will be under 
stood that half of the opening 25 is formed in each 
of the two adjacent blocks. The shape of these 
openingS may be varied, as desired. 
The cavities in the sides of the abutting tuyere 

blocks 14 cooperate to form a series of vertical 
chambers 26. These chambers have their lower 
ends open and their upper ends closed and are 
provided With side openings 25, as described. 
On top of each roW of tuyere blocks 14, I'mount 

a row of refractory fire bricks 27. As shown in 
Figure 1 of the drawing, the shoulders 17 formed 
On the inner edge of the upper flat walls 16 of 
the tuyere blocks keep these bricks in place 
thereon. The lower edges of the bricks rest on 
the tuyere blocks 14 and the outer surfaces there 
of contact with the walls of the furnace. . 
The refractory bricks 27 are disposed at the 

upper level of the fuel bed while the tuyere blocks : 
14 are disposed adjacent the lower portions of the 
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fuel bed. By having the tuyere blocks so disposed 
they will be subjected to a minimum amount of 
heat. Since the greater portion of heat is pro 
duced at the level of the top of the fuel bed, the 
fire bricks will be the portion of the furnace sub 
jected to the maximum temperature. Further 
more, since the tuyere ports 25 are disposed ad 
jacent the lower portion of the fuel bed, they will 
be less likely to become clogged. The tuyere blocks 
14 act as vertical grates and the ports in these 
tuyere blocks are so directed that any ashes which 
enter the tuyere ports 25 will drop down through. 
the Vertical chambers 26 in such blocks, through 
the space 7 between the member 6 and walls of 
the furnace, and then down into the ash pit 11. 

It will be understood that air Will pass from 
the ash pit llor from other sources, up through 
the space 7, into the vertical chambers 26, and 
then out through the tuyèreports 25 as shown by 
the arrows in Figure 1. The air discharged from . 
the tuyere ports 25 will pass through the lower 
portion of the fuel bed in the fire-box 12 and 
upwardly therethrough, thereby effectively aid 
ing combustion. - - - 

In Figures 5 and 6, I have shown a furnace 
which is provided with a slightly different type of 
tuyere blocks. This furnace is of a construction 
Substantially identical with that shown in Fig 
ures 1 to 3 inclusive. 
this instance, comprises a flat rear wall 29, and a 
flat upper wall 30 having a shoulder 31 formed 
on the outer edge thereof. The front wall 32 of 
this tuyere block is integrally joined to the upper 
wall thereof, and this front Wall is comparatively 
thick. The lower end of the front wall 32 is 
adapted to rest on the grate supporting member 
6 and the rear wall 29 is adapted to abut against 

Each tuyere block 28, in 
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web 33 is disposed inside the block 28 and is 
adapted to join the front and rear Walls thereof. 
As shown in Figure 5, each side of the front 

Wall 32 of the tuyere block 28 is provided With 
cutaway portions 34 and 35. When the tuyère 
blocks 28 are properly mounted, the cutaway por 
tions 34 and 35 of abutting blocks produce Open 
ings 34' and 35’ in the front Wall of the block 
Series. Air is adapted to be discharged from these 
tuyere blocks through Said openings and ashes 
may escape therethrough into the ash pit, as with 
the structure shown in Figures 1 to 4, inclusive. 

It will be understood from the above descrip 
tion that I have provided a furnace having tuyere 
members therein which are of an extremely 
rugged construction and Which Will not be dis 
torted by the heat to which they are subjected. 
Furthermore, these tuyere members are so posi 
tioned that they will be subjected to a minimum 
amount of heat. The portion of the furnace, which 
is Subjected to the greatest amount of heat, con 
sists of fire brick. The tuyere blocks are so ar 
ranged that the air is discharged therefrom, at 
the lower portion of the fuel bed, thereby effec 
tively aiding combustion. Furthermore, the 
tuyère members serve as vertical grates and any 
ashes which enter the tuyere ports will drop 
down into the ash pit. 

It Will be obvious that the furnace structure 
which I have shown is for illustrative purposes 
only and that Such structure may be greatly 
changed without departing from the principles 
of my invention. It will also be obvious that the 
structure of tuyere blocks may also be greatly 
Varied. 
Having thus described my invention, what I 

claim is: 
1. In a furnace comprising grate Supporting 

rheinbar's Supported by brackets attached to the 
side Walls of the furnace, said grate members be 

ing spaced from the walls of the furnace, a plu 
rality of tuyere blocks mounted on the grate 
Supporting members and so disposed as to bridge 
the space between Said Walls and Said grate mem 
bers, each tuyere block being provided with a 
central Web and side passageways which are 
Open at the sides So that the blocks when as 
Sembled form separate upwardly extending pas 
Sages and being further provided with cut away 
portions in the front and botton Walls to there 
by form communicating openings with said pas 
Sages, and fire-brick mounted upon said tuyere 
blocks whereby the tuyere blocks will be dis 
posed adjacent the bottom of the fuel bed. 

2. in a furnace COInprising giate Supporting 
members Supported by brackets attached to the 
side Walls of the furnace, said grate members 
being spaced from the walls of the furnace, a plu 
rality of tuyere blocks mounted on the grate sup 
porting members and so disposed as to bridge 
the Space between said Walls and said grate nem 
bers, each tuyere block being an integral metal 
casting and comprising a rear Wall, an upper 
Wall provided With an upstanding shoulder at 
the forward edge thereof, a front Wall, a web 
joined to said rear Wall, said front Wall, and said 
upper wall at a point substantially imidway be 
tween the side edges of said walls to form side 
passageways which are open at the sides so that 
the blocks When assembled form separate up 
Wardly extending passages, said front and bot 
tom walls being provided with cut away portions 
to thereby form communicating openings with 
said passages, and fire-brick mounted upon said 
upper Wall and abutting against the upstanding 
shoulder of said upper wall whereby the tuyère 
blocks will be disposed adjacent the botton of 
the fuel bed. 
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