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SLAGGNG FURNACE 

Wilfred Rothery Wood, New York, N. Y., assign 
or to Combustion Engineering Company, Inc., 
New York, N. Y., a corporation of Delaware 

Application January 27, 1936, Serial No. 60,973 
13 Claims. (C. 122-235) 

This invention relates to slagging furnaces and 
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its primary object is to provide an improved fur 
nace in which the slag flows off as deposited. With 
out accumulation in a pool as is the customary 
practice. 
Another object of my invention is the pro 

vision of improved slag discharge means for fur 
naces of the above character. 
A further object of my invention is the pro 

Vision of a bottom having a discharge Opening 
extending therethrough which is formed by 
means of a hollow metallic cooled ring of novel 
construction. 

Still another object resides in a novel arrange 
ment of securing adequate flow of a cooling me 
dium through the ring. 
How the foregoing, together With Such other 

objects and advantages as may hereinafter ap 
pear, or are incident to my invention, are real 
ized, is illustrated in preferred form in the ac 
companying drawings, wherein 

Figure 1 is a fragmentary sectional elevation 
of a furnace and boiler installation embodying 
my invention; 

Figure 2 is an enlarged fragmentary cross 
section taken on the line 2-2 of Figure 4; 

Figure 3 is an enlarged fragmentary CrOSS 
section taken on the line 3-3 of Figure 4; 

Figure 4 is a plan view of Figure 2; 
Figure 5 is a fragmentary cross-sectional view 

similar to Figure 3; 
Figure 6 is a cross-section taken on the line 

6-6 of Figure 5; 
Figure 7 is a fragmentary elevational view 

similar to Figure 1, illustrating a modification of 
the invention; and 

Figure 8 is a plan view of Figure 7. 
The furnace and boiler installation illustrated 

comprises in general a combustion chamber A, 
burner means B for introducing finely divided 
fuel, such as pulverized coal, and air, into the 
combustion chamber, and preferably arranged 
for vortical firing with the fuel and fiane Strean 
directed toward the bottom, upright steam evap 
orating tubes 9, 10, and at the rear, front and 
side walls respectively of the combustion-cham 
ber and a bottom indicated as a whole by the ref 
erence letter C. The tubes of the upright walls 
of the combustion chamber are connected to de 
liver into steam space of the boiler and are pref 
erably arranged to provide continuous metallic 
walls for the chamber, and may be provided with 
laterally extending fins for this purpose. 
The bottom C comprises a plurality of Substan 

tially horizontally disposed tubes and a hollow 

metallic ring 2 providing a discharge opening f3 
for liquid slag, which, as will appear fully here 
inafter, flows off as deposited. In Figure 1, I 
have illustrated the ring 2 as located adjacent 
one of the end Walls of the combustion chamber, 
While in Figures 7 and 8 it is located substantially 
Centrally of the bottom. 
The ring 2 may be made of cast steel and its 

inner Wall it is circular so as to provide a round 
discharge opening. The outer wall 5 of the ring 
is also preferably made circular and is provided 
with a plurality of nipple portions 6 for certain 
of the bottom tubes, which, in this instance, are 
shown Welded to the nipple portions. By re 
ferring to Figure 1, it Will be seen that the bottom 
tubes which are connected into the ring are 
divided into tWO portions, namely, short tubes 
or nipples and longer tubes 8, the nipples f 
being horizontally disposed and the longer tubes 
i8 inclining slightly upwardly from the ring 12 
to the lower header 9 of the rear wall tubes 9. 
The nipples are connected at one end into the 
ring 2 and at their other ends into the lower 
header 20 of the front wall tubes 0. 

It will be seen from the foregoing and from 
reference to Figures 1 and 4 of the drawings that 
all of the bottom tubes which are in alignment 
with the ring 2 are divided into two groups, the 
right-hand group comprising the plurality of 
shorter tubes or nipples connected into the 
right-hand side of the ring and the left-hand 
group comprising the plurality of longer tubes 8 
connected into the left-hand side of the ring. 
The remaining tubes 2 of the bottom extend 
continuously acroSS the bottom from the header 
20 to the header 9 and incline slightly upward 
ly from the header 20 to the header 9 to cor 
respond to the inclination of the tubes 8. 
A plurality of downcomer tubes 22 leading from 

Water space of the boiler are connected into the 
header 20 for Water supply to the upright Wall 
tubes and to the bottom tubes. Since the bot 
tom tubes are connected into the header 9, they 
deliver thereinto and the flow from the header 
is upwardly through the upright tubes 9 of the 
rear Wall of the furnace. 
I prefer to make the cross-sectional area of 

the ring 2 approximately equal to the combined 
cross-sectional area of the plurality of tubes en 
tering one side thereof in order to reduce the re 
sistance to flow through the ring to a minimum. 
By this arrangement forced feed for the ring can 
be avoided and the natural circulation of the 
boiler relied upon to ensure adequate supply o 
Water to the ring. 
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In its preferred form the ring is of Substan 

tially triangular shape in cross-section with the 
narrow portion 23 constituting the top of the 
ring and the sloping surface 24 constituting the 
inner wall of the ring over Which the slag flows. 
By sloping the surface 24 the inner wall of the 
ring is subjected more to radiant heat in the fur 
nace than it would be if the surface was vertical. 
It has been found by actual experience that 
where this surface is vertically disposed slag will 
accumulate and grow and not melt off so that 
there is a decrease in the Size of the opening, 
while with this surface disposed at an angle the 
full size of the opening is maintained to pro 
vide a continuous slag tap of predetermined size 
because, if there is any tendency for slag to ac 
cumulate, it immediately melts and runs off due to 
the exposure to the radiant heat in the furnace 
afforded by the sloping surface. 
Another advantage of employing a ring having 

the cross-section shown is that the top Surface 
thereof which is exposed to molten slag is ap 
proximately equal to the top surface of the tubes 
which is effectively exposed to the slag. Thus I 
do not expose a horizontal Surface of the ring 
to the slag of sufficient area to cause the slag 
to solidify and build up at the ring higher than 
the level at the tubes. 

Referring particularly to Figures 2 and 3, it 
is pointed out that the tubes entering the ring 
are arranged so that the tops thereof are Sub 
stantially flush with the top of the ring and so 
that the inside tops of the tubes are flush. With 
the inside top of the ring in order to avoid steam 
pockets. The intertube space may be closed by 
fins 25 and the space above may be filled with re 
fractory material 26, as illustrated in Figures 5 
and 6. I employ a neutral refractory Such as 
chromium ore which is not attacked by basic 
slag or acid slag and which is dense and of rela 
tively high heat conductivity and, therefore, very 
suitable for providing a flat Surface on the slag 
floor which Will withstand the effect of Service 
for a long period of time, this being in portant 
in non-pooling continuously running slag Opera 
tion. Thus I have provided an arrangement in 
which the ring is approximately flush. With the 
surrounding floor surface So that the liquid Slag 
will not accumulate in a pool but will run off 
continuously as deposited. 

Referring to the circulation of the cooling me 
dium through the bottom tubes, I find it desir 
able in some instances to isolate the circulation 
through the tubes which are connected into the 
ring 2 from the circulation through the other 
bottom tubes and I have illustrated a method of 
accomplishing this in Figures 7 and 8. In these 
figures I have shown a boiler and furnace instal 
lation having a lower drum 27 into which the 
tubes of an upright bank of tubes 28 are connected 
and a lower header 29 into Which the upright 
wall tubes 30 are connected. 
The bottom tubes which are in alignment With 

the ring 2 comprise a plurality of inlet tubes 3 
connected at one end into the drum 2 and at 
their other ends into the ring, and a plurality 
of outlet or discharge tubes 32 connected at one 
end into the ring and at their other ends into the 
lower header 29. The remaining bottom tubes 
33 are connected at One end into the drum 27 and 
at their other ends into the header 29. Thus 
flow through the bottom tubes 33 and through 
the inlet tubes 3, ring 2, and outlet tubes 32 
is from the drum 2 to the header 29 and thence 
upwardly through the upright wall tubes 30. 

2,126,524 
The lower header 29 is divided into three Sec 

tions 29a, 29b and 29c by dividing walls 29d so 
arranged that the discharge tubes 32 deliver into 
the separated portion or section 29b of the header 
29 and that the remaining bottom tubes 33 de 
liver into the Sections 29a and 29c. 
Thus I have provided an arrangement where 

by the plurality of tubes 31 and 32 are isolated, 
insofar as circulation is concerned, from the rest 
of the bottom tubes 33, receive water from the 
drum 27 which also supplies the tubes 33, and are 
connected to an isolated riser section of the up 
right water wall 30. This insures good water 
flow through the ring, which otherwise might be 
Weakened by the added resistance of the ring, 
causing the Water to seek the easier path through 
the tubes 33 which are not connected to the ring. 

I claim: 
1. In a bottom for slagging furnaces, the com 

bination of hollow ring-like means providing a 
Slag discharge opening extending through said 
bottom, and a plurality of inlet and outlet tubes 
connected into said means for the circulation of 
a cooling medium therethrough, said tubes be 
ing arranged so that the top portions thereof 
are Substantially flush with the top portion of the 
ring-like means. 

2. in a bottom for Slagging furnaces, the com 
bination of hollow ring-like means providing a 
Slag discharge opening extending through said 
botton, and a plurality of inlet and outlet tubes 
Coinnected into Said means for the circulation of a 
cooling medium therethrough, the cross-sectional 
area of Said ring-like means narrowing from 
bottom to top. 

3. In a bottom for slagging furnaces, the com 
bination of hollow ring-like means providing a 
slag discharge Opening extending through said 
bottom, and a plurality of inlet and outlet tubes 
Connected into Said means for the circulation of 
a cooling medium therethrough, said ring-like 
means being approximately triangular in cross 
Section. 

4. In a bottom for Slagging furnaces, the com 
bination of hollow means providing a slag dis 
charge Opening extending through said bottom, 
and inlet and outlet tubes connected into said 
means for the circulation of a cooling medium 
therethrough, said hollow means having an in 
clined inner wall defining a sloping surface over 
which the discharging slag flows, said sloping 
Surface being disposed to be subjected to radiant 
heat in the furnace. 

5. In a bottom for Slagging furnaces, the com 
bination of hollow means providing a slag dis 
charge Opening extending through the bottom, a 
plurality of inlet and outlet tubes connected into 
Said hollow means, Said inlet and outlet tubes be 
ing connected into said hollow means at Opposed 
points and being of the same area, and said hol 
low means having a cross-sectional area approx 
imately equal to the combined cross-sectional 
area of one of Said plurality of tubes and hav 
ing a sloping Surface over which discharging slag 
flows which is exposed to radiant heat in the 
furnace. 

6. In a bottom for Slagging furnaces, the com 
bination of a hollow ring-like member providing 
a slag discharge Opening extending through the 
bottom, a plurality of inlet tubes connected into 
One Side of Said member, and a plurality of outlet 
tubes connected into the opposite side of said 
member, Said inlet and outlet tubes being of the 
Same area, and Said hollow ring member having 
a, CrOSS-Sectional area, approximately equal to the 
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2,126,524 
combined cross-sectional area of one of said plu 
rality of tubes and being of approximately tri 
angular shape in cross-section with a relatively 
narrow annular top surface exposed to the slag. 

7. A bottom for slagging furnaces having a sub 
stantially flat top surface and an opening extend 
ing therethrough through which liquid slag flows 
Without collecting in a pool on said bottom, com 
prising hollow ring-like means defining said 
Opening, a plurality of inlet and outlet tubes con 
nected into said means for the circulation of a 
Cooling medium therethrough, Said tubes being 
connected into the upper portion of the outel up 
right Wall of said means so that the tops of the 
tubes are substantially flush with the top of the 
ring-like means, and means filling the spaces be 
tween said tubes to substantially the level of the 
top of the tubes and ring-like means. 

8. A bottom for Slagging furnaces having a 
Substantially flat top Surface and an opening ex 
tending therethrough through which liquid slag 
flows without collecting in a pool on said bottom, 
comprising a hollow ring-like member defining 
Said opening, a plurality of inlet and outlet tubeS 
connected into said member for the circulation 
of a cooling medium therethrough, said tubes 
being connected into the upper portion of the 
outer upright wall of said member so that the 
tops of the tubes are substantially flush with the 
top of the ring-like member, and means filling 
the spaces between said tubes to substantially the 
level of the top of the tubes and ring, and bot 
tom structure associated. With the aforesaid ele 
ments to complete the furnace bottom and hav 
ing its top substantially at the level of the top 
of Said elementS. 

9. Abottom for slagging furnaces having a Sub 
stantially horizontally disposed top surface and 
an opening extending therethrough through 
which liquid slag flows without collecting in a 
pool on said bottom, comprising hollow ring-like 
means defining said opening, a plurality of Sub 
stantially horizontally disposed inlet and outlet 
tubes connected into said hollow ring-like means 
for the circulation of a cooling medium there 
through, and refractory means associated with 
said tubes to provide a top surface for the bot 
tom which is substantially flush with the top 
Surface of said hollow means. 

10. In a furnace for burning slag forming fuel, 
the combination of a combustion chamber, a bot 
tom for said chamber comprising Spaced cooling 
tubes constructed and arranged to prevent slag 
from passing through the spaces between tubes, 
hollow ring-like means to which a plurality of 
said tubes are connected for the circulation of a 
cooling medium through the ring-like means, 

3 
means providing cooling medium supply to and 
delivery from said cooling tubes with the de 
livery of the tubes which are connected into the 
ring-like means independent of the delivery of 
the remaining tubes. 

11. In a furnace for burning slag forming fuel, 
the combination of a combustion chamber, steam 
evaporating tubes at an upright wall of said 
chamber, header means into which the lower ends 
of Said tubes are connected, a bottom for said 
chamber comprising spaced cooling tubes con 
structed and arranged to prevent slag from pass 
ing through the Spaces between tubes, hollow 
ring-like means to which a plurality of said tubes 
are connected for the circulation of a cooling 
medium through the ring-like means, and means 
for supplying the cooling medium to said cooling 
tubes, said cooling tubes being connected to de 
liver into said header means, and said header 
means being divided to isolate the delivery of the 
cooling tubes which are connected into the ring 
like means from the delivery of the remaining 
cooling tubes. 

12. In a boiler and furnace installation fired 
With Slag forming fuel, the combination of a 
boiler, a combustion chamber, steam evaporating 
tubes at an upright wall of said chamber, header 
means into which the lower ends of said tubes 
are connected, and a botton for said chamber 
Comprising hollow ring-like means providing a 
discharge opening for slag, a plurality of tubes 
having downcomer connection from the boiler 
for supplying Water to said ring-like means, and 
a plurality of tubes leading from the ring-like 
means to Said header means, whereby upcorner 
connection is provided to the boiler constituted 
in part by furnace wall tubes, 

13. In a boiler and furnace installation fired 
With slag forming fuel, the combination of a 
boiler, a combustion chamber, steam evaporating 
tubes at an upright wall of said chamber, header 
means into which the lower ends of Said tubes 
are connected, and a bottom for said chamber 
comprising hollow ring-like means providing a 
discharge opening for slag, a plurality of tubes 
having downcomer connection from the boiler 
for Supplying Water to said ring-like means, a 
plurality of tubes leading from the ring-like 
means to Said header means, and means dividing 
the portion of said header means into which said 
last mentioned tubes are connected from the 
remainder of the header means whereby upcomer 
connection is provided to the boiler through part 
of the furnace wall tubes and independent of the 
remainder of said Wall tubes. 

WILERED ROTHERY WOOD. 
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