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United States Patent Office 3,322,508 
Patented May 30, 1967 

3,322,508 
SECONDARY BURNER FOR REMOVING AND 
BURNENG ANY SOLD COMBUSTIESES RE 
SULTENG FROM A PRIMARY MUNICPAL 
GARBA6GE OR TRASH BURNER 

Hugh . Ungerieider, Louisville, Ky., assignor to Amer 
ican Compressed Steel Corporation, Louisville, Ky., a 
corporation of Kentucky 

Filed Apr. 15, 1964, Ser. No. 359,888 
2 Claims. (C. 23-277) 

The present invention relates to a secondary burning 
arrangement and it particularly relates in connection 
with industrial combustion operations. 

It is among the objects of the present invention to pro 
vide a novel secondary burning and settlement arrange 
ment which will effectively handle effluent from the burn 
ing of industrial wastes and which will also take care of 
and remove suspended solids or other particles from 
emission arising from primary burning units or inciner 
atOS. 

Another object is to provide a method of handling com 
bustible materials carried in gases and smokes so as to 
eliminate the same and remove the combustibles and col 
lect any solids or noncombustible material therefrom. 
A further object is to provide an efficient system to 

control and prevent smoke and contaminates arising from 
the burning of industrial smoke and air pollution will be 
avoided. 

Still further objects and advantages will appear in the 
more detailed description set forth below, it being under 
stood, however, that this more detailed description is 
given by way of illustration and explanation only and 
not by way of limitation, since various changes therein 
may be made by those skilled in the art without departing 
from the scope and spirit of the present invention. 

In accomplishing the above objects, it has been found 
most satisfactory according to one embodiment of the 
present invention to collect emission from the primary 
burning unit as close as possible to the outlet thereof and 
then to pass such smoke or polluted gases through a se 
ries of cells separated from each other by upwardly and 
downwardly extending baffles. 

In the preferred form of the device, a series of large 
chambers or cells are provided in side by side relationship 
with the connection between the cells or compartments 
first formed at the lower portion of two successive cells 
or compartments and then at the upper portion of two 
successive cells or compartments. 

In the initial cell or compartment which receives the 
hot gases or emissions from the primary burning device, 
the stream is desirably provided with a burning arrange 
ment so that the suspended or volatile combustible mate 
rials or solids will be consumed. 

In one desirable form, the flow is from the lower part 
of the cell or compartment in which the gases have been 
caused to flow downwardly and into the next cell where 
the gases are caused to flow upwardly after they have 
been subjected to the secondary burning or combustion 
operation. 
These two initial cells have resulted in a substantially 

complete combustion of any volatiles or suspended com 
bustible solids and also in a deposit of a major portion of 
the ash and other particles therein. 
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In a third cell which may communicate with the upper 

portion of the first cell, the downwardly flowing gases 
then may be subjected to a spray of water with or without 
a wetting agent such as glycol so as to remove any sus 
pended materials which have not been eliminated in the 
first two cells or compartments. 

Lastly, the combustion gases now have been clarified 
and with the solids substantially completely or largely 
removed, are passed into the lower portion of a final cell 
in which there is a substantial draft which will operate 
through all of the cells to cause a flow through the suc 
cessive cells and the treatment that results. 
Although the construction may be of varying shapes 

and forms, it is desirably made of a hot roll steel or boiler 
plate construction with the cells in one form of the inven 
tion having a height and width of 20 feet and a space in 
the direction of the successive cells of 20 feet. 
The first cell or cells may be lined with refractory ma 

terial on all sides thereof so as to permit substantial heat 
or flame to be applied to the gases. 
Although not limited thereto, the present invention is 

particularly designed for the handling of industrial wastes 
such as paper, wood and combustible refuse from various 
industrial operations. 

It may also be applied to various municipal incinerators 
and even to effluent where there is a large amount of com 
bustible materials which may be discharged into the at mosphere. 

It has a broad application to the burning of refuse of 
all sorts particularly where there is an effluent containing 
in suspension a large amount of combustible particles or 
other powders or solids. 

With the foregoing and other objects in view, the in 
vention consists of the novel construction, combination 
and arrangement of parts as hereinafter more specifically 
described and illustrated in the accompanying drawings, 
wherein is shown an embodiment of the invention, but it 
is to be understood that changes, variations and modifica 
tions can be resorted to which fall within the scope of the 
claims hereunto appended. 

In the drawings wherein like reference characters de 
note corresponding parts throughout the several views: 

FIG. 1 is a diagrammatic side sectional view of the 
secondary burning and settlement apparatus according to 
the present invention. 
FIG. 2 is a transverse sectional view upon the line 

2-2 of FIG. 1 showing the first cell in section. 
Referring to the structure as shown in FIGS. 1 and 2, 

there is provided a main housing or chamber A having 
the inlet B from the primary refuse burner or other 
sources of the gases and with the outlets C at the other 
end of the structure A. 

Interiorly the main housing or chamber A has the com 
municating cells or compartments D, E, F and G. 
The initial compartment D may have one or more 

transverse burner L arrangements on the same or different 
sides thereof and directly transverse to the flow of the 
gaSCS. 

These chambers are separated from one another by the 
downwardly and upwardly extending baffles at H, J, and 
K 
Although not limited thereto, the entire structure may 

be made of hot rolled plated steel /2' to 5/8' in thickness 
including the walls of the structure as well as the interior 
baffles. 
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Referring particularly to the structure, the inlet B will 
receive the effluent from the primary burner which will 
flow inwardly as indicated by the arrow 19. 
The top wall 20 will have an opening 21 receiving the 

lower end of the stack B which is suitably mounted in 
tight fashion. 
The end walls 22 and 23 of FIG. 1 and the side Walls 

24 as shown in FIG. 2 together with the bottom Wall 25 
will complete the housing. 
The bottom wall 25 will be suitably supported upon 

standards, and it will have the clean out doors or dump 
doors 26 for solids which have been removed from the 
cells D and E and 27 for liquids which have been removed 
in the cells F and G. 
The interior of the walls 22 and 24, and the interior of 

the baffle H at the side of the initial cell D will be lined 
with a refractory material or fire brick so that additional 
combustion may take place in said first cell or compart 
ment D to burn any suspended combustible materials in 
the gases passing inwardly through the stack as indicated 
by the arrow 19. 
The burners L positioned at opposite sides may be ad 

justable so as to assume combustion taking place of any 
solids which may follow inwardly from the primary con 
bustion operation. 
There is desirably provided an obliquely extending 

baffle 28 meeting at 29 directly below the top wall 20 and 
extending downwardly and obliquely outwardly to the 
support beams 30 below the burners. 
The flame from the burner L will impinge the oblique 

surfaces or sections 28 and 29, and the downwardly pass 
ing primary combustion gases will be divided in Streams 
as indicated at 31 and 32 (see FIG. 2) so that there will 
be movement of the incoming primary combustion gases 
toward the flame of the gas burners and as they pass down 
wardly over the highly heated refractory or checker board 
walls 28 and 29. 

This operation will result in not only thorough com 
bustion but destruction of the combustible particles. 
The downward stream of gases will be thoroughly 

agitated and dispersed and any combustible volatiles will 
be consumed. 
The ash and unconsumed solids will then be deposited 

upon the bottom wall 25 at the lower part of the cell or 
compartment D and this deposition will be greatly in 
creased by the reverse of direction and movement of the 
gases under the lower end 33 of the baffle H with a re 
versal of direction as indicated by the arrow 34 of FIG. 1. 
The collected Solids on the bottom 25 below the cells 

D and E may be collected from time to time and dispersed 
through the clean out door or other suitable dispersion 
device 26. 
The cell E may also be lined with refractory material 

both at the side walls as well as on the faces of the baffles 
H and F so that any combustion may continue therein 
which has been initiated in the first cell or compartment D. 
The gases will then pass as indicated by the arrow 35 

over the top edge 36 of the vertical baffle J into the spray 
chamber F. 
A series of spraying nozzles 37 may be used to spray 

water desirably containing a wetting agent such as diethyl 
ene glycol or some other polyhydric through the gases as 
they are passing down through the spray chamber F. 
Any stream that may be created may be removed by 

suitable connections through the top wall 20 above the 
chamber F and the hot spray which will serve to cleanse 
the downwardly flowing gases in the chamber F, which 
will collect, on the bottom 25 and may be removed 
through the clean out or disposal opening 27. 
The gases after this treatment will then pass under the 

lower edge 38 of the last baffle K and then pass upwardly 
through the cell or last compartment G to the outlet stacks 
C which may be provided with suitable exhaust arrange 
meltS. 
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Although not limited thereto, it has been found that 
exhaust fans with a capacity of 35,000 feet per mile of 
vanaxial type are satisfactory for setting up a sufficient 
minus pressure of 1' to 4' of water to draw the gases 
through the inlet stack C and through the cells D, E, F 
and G and out through the short stack C. 
The gases when they reach the outlet stack C will have 

had the combustible largely or altogether removed by 
the treatments in the cells D and E and will have been 
thoroughly washed in the chamber F and may be dis 
persed without pollution. 
The ash and unconsumed solids are all removed in the 

first two cells D and E with the scrubbing in the third 
chamber Fremoving any residue. 
As a result, any finely divided particles Such as Smoke 

and contaminates will not be dispersed into the atmos 
phere. 
The device as shown will treat any effluent from a 

primary burning unit or incinerator so that both con 
bustibles and solid noncombustible material in Suspension 
will be removed both by burning and scrubbing. 
A minimal amount of pollutants will be left as the gases 

past upwardly through the final chamber G. 
The number of combustion chambers D and E may be 

increased as may also the number of Scrubbing chambers 
F So that instead of four chambers, there may be six, eight 
or even ten and the height as well as the width of the 
chamber may be greatly varied. 

Depending upon the inflowing material passing in the 
direction of the arrow 19, the number of burners may be 
changed. 
The burners also should be adjusted so that they may 

direct the flame in the proper manner inwardly in the 
direction desired and at a spacing from the refractory 
Walls and at the proper position in respect to the oblique 
intermediate refraction element and the structures 28 and 
29. 

It is thus apparent that the applicants have provided 
a simple economical arrangement for disposing of effluents 
from industrial refuse burning procedures with a minimum 
of air pollution. 
As many changes could be made in the above second 

ary burning arrangement, and many widely different em 
bodiments of this invention could be made without de 
parting from the Scope of the claims, it is intended that 
all matter contained in the above description shall be in 
terpreted as illustrative and not in a limiting sense. 

Having now particularly described and ascertained the 
nature of the invention, and in what manner the same is 
to be performed, what I claimed is: 

i. A Secondary burner comprising an elongated rec 
tangular burner chamber having first, second, third and 
fourth compartments of about equal volume and sepa 
rated from each other, said chamber having a ceiling, a 
floor and side and end walls of refractory brick material 
and said chamber being also provided with overlapping 
baffles alternately connected to the floor and ceiling and 
respectively extending toward but terminating short of the 
ceiling and floor, said baffles being equally spaced from 
and parallel to one another and being connected at their 
side edges to the end walls and overlapping vertically 
about mid-height of the burner chamber to form said suc 
cessive series of first, Second, third and fourth equal 
volume successive compartments, an inlet in the ceiling of 
the first compartment and parallel spaced outlets removing 
residual gases through the ceiling of the last compart 
ment and oblique outwardly and downwardly extending 
baffle means in the first compartment to divide the in 
coming effluent from the primary burner in the two 
streams and horizontal transverse burners positioned in 
the upper side of the first compartment to strike said 
oblique baffles and assure complete combustion. 

2. A secondary burner arrangement for assuring com 
bustion and destruction of solid combustibles resulting 
from a primary trash combustion operation comprising 
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an elongated rectangular housing having top, side, end 
and bottom walls of refractory brick, a plurality of ver 
tical overlapping baffles equally spaced from and parallel 
to each other and alternately connected to and extending 
downwardly from the top wall and upwardly from the 
bottom wall to about mid height of the housing and per 
pendicular to the major elongated axis of the housing, 
said baffles forming a series of compartments of approxi 
mately equal volume and an inlet to one compartment 
serving as an inlet compartment at one end and oblique 
downwardly and outwardly diverging baffles below said 
inlet extending downwardly from the top wall and termi 
nating mid height of the inlet compartment and trans 

0. 
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verse horizontal burners mounted in the side walls of the 
inlet compartment and creating a combustion zone on 
top of said oblique baffles. 
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