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[21] [57] ABSTRACT 
Located adjacent to a trash~burning building, such as 
a building in which ?ammable material is burned from 
automobiles, ef?uent cleaning apparatus includes a 
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EFFLUENT CLEANER FOR TRASH-BURNING 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to improvements in cleaners 
for effluent; and more particularly to apparatus for re 
moving pollutant materials from effluent such as smoke 
from waste burners and incinerators. 
Recent years have witnessed an ever increasing need 

for the reduction, and eventual elimination, of pollut 
ants from man’s environment. Heretofore, many at 
tempts have been made to separate unwanted materials 
from the normal gaseous products of combustion from 
installations for the burning of trash. These efforts have 
yielded only a moderate degree of success, and alto 
gether too frequently the effluent discharged to the at 
mosphere still retains large amounts of undesirable ma 
terial. 
An object of this invention is to provide effluent 

cleaning apparatus which pennits the burning in an en 
closure of products normally providing a dense smoke 
discharge, but which discharges no undesirable smoke 
to the atmosphere. 
A more particular object of this invention is to pro 

vide ef?uent cleaning apparatus for use with a building 
in which trash such as automobiles are burned at which 
time the automobile tires, cushions and the like are all 
burned which notoriously produce a large volume of 
smoke, but the smoke produced thereby is cleansed by 
the apparatus of the invention. I 
Another object of this invention is to provide an ap 

paratus for use with a trash-burning building which is 
capable of removing substantially all of the undesirable 
pollutants from ‘the ?ue gases. 
A further object of this invention is to provide ef?u 

ent cleaning apparatus‘ for use with a trash-burning 
building which is relatively compact, efficient andxeco 
nomical with respect to original cost and operation and 
maintenance. 

‘ For accomplishing theseobjects, apparatusaccord~ 
ing to the invention comprises a secondary. furnace 
having?ame producing means at its inlet end for bum 
ing gaseous combustibles in the effluent and a horizon 
tally disposed tortuous path leading to the outlet end to 
permit the settling of heavier particles. A water pit is, 
provided with aidiving ?ue inlet and an outletdefined 
by a discharge stack whereby the ?ow of ef?uent 
through the water pit is ‘reversed affecting further re 
moval of heavier particles. Spray nozzles on ‘the stack 
wet smaller particles which are retumedto the water 
pit, and the effluent is ?ltered prior to discharge from 
the stack. ‘ 

The novel features ofv the invention, as well as addi 
tional objects and the advantages thereof, will be un~ 
derstood more fully from the following description‘ 
when read in connection with the accompanying draw 
mgs. 

DRAWINGS 

FIG. 1 is a perspective view of a trash-burning build 
ing and associated ef?uent cleaning and discharge ap 
paratus according to the invention. 
FIG. 2 is a sectional view of the components of the 

ef?uent cleaning apparatus and of a portion of the 
‘trash-burning building taken in vertical planes, as indi 
cated by the line 2——2 of FIG. 1. 
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FIG. 3 is a horizontal sectional view of the secondary 

furnace as viewed along the line 3-~3 of FIG. 2. 
FIG. 4 is a transverse sectional view through the 

lower portion of the stack, viewed along the line 4-4 
of FIG. 2, showing the water spray nozzles and associ~ 
ated equipment, and 
FIG. 5 is a transverse sectional view through the 

upper portion of the stack, viewed along the line 5-~5 
of FIG. 4, showing the filter apparatus and vent cap. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring particularly to FIGS. 1 and 2 of the draw 
ing, a trash~burning building 10 is illustrated as being 
generally rectangular including side walls 11, end walls 
12 and roof panels 13, which converge to form an apex 
or peak 14. The building illustrated is suitable for burn 
ing trash such as old automobiles for the purpose-of 
eliminating all burnable materials from the automobiles 
prior to their use as scrap metal. Such bumables nor_ 
mally include upholstery, tires, cushions, various rub 
ber installations, grease and the like, all of which pro 
duce heavy smoke. The building side walls 11 are pro 
vided with a plurality of doors 15 through which the 
trash is deposited in and removed from the building fur 
naces by means of suitable conveyances or conveyors 
for example. 

Inlet fans 16 are mounted in one or both end walls 12 
for providing air for combustion within the building en 
closure and also for assisting in a?ecting the ?ow of ef 

‘ ?uent from the apex portion ‘14 of the building through 
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an outlet duct 17, the upper end of which is secured in 
an opening in one end wall 12 near the apex of the roof, 
and which extends downwardly on the exterior of the 
building to the ef?uent cleaning apparatus to be de 
scribed. 

In. general, the ef?uent cleaning apparatus includes a 
secondary furnace 20, a water-pit 21, and a stack 22 
from which‘ the ef?uent is discharged to the atmo 
sphere. These components and the associated appara 
tus will now be described in detail. ‘ 

In relation to the ?ow stream of the effluent from the 
building 10, the ?rst‘componentof the effluent clean 
ing apparatus or system is the secondary furnace 20 
which is a rectangular structure fabricated of suitable 
brick for example, andconstnicted ‘on a concrete base ’ 
or platform 25 which also functions as the, platform for 

' other components of the system. The furnace 20 is a 
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closed rectangularstructure including end walls 26 and 
27 and side walls 28 and ‘29 and having a generally ?at 
roof‘structure 30. The end wall 26 de?nes the inlet end 
of the furnace 20, the outlet duct 17 of the building I0 
being connected to a suitable opening in the inlet wall 
26. - 

Internally of the housing, a vertical central partition 
33, spaced from and parallel to the inlet wall 26,.de 
?nes with the inlet wall a combustion chamber 34 
within which is placed a gas burner 35 having a fuel line 
36. The e?'luent from the duct 17 passes into the com~ 
bustion chamber 34 and any combustible solids or 
gases ‘within the effluent are consumed within the com 
bustion chamber.‘ The ends of the central partition 35 
terminate short of the side walls 28 and 29 defining 
therewith vertical openings through which the effluent 
?ows from the combustion chamber. 
A similar central vertical partition 37 is provided and 

spaced from and parallel to the outlet wall 27 de?ning 
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similar vertical passages at the ends thereof. Between 
the central partitions 33 and 37 are provided vertical 
partitions 38 and 39 which extend inwardly from the 
respective side walls 28 and 29 parallel to the partitions 
33 and 37. The partitions 38 and 39 also extend from 
the floor to the roof structure, but de?ne a central ver 
tical opening for the flow of ef?uent. The partitions 33, 
37, 38 and 39 then de?ne tortuous horizontal paths for 
the flow of effluent from the combustion chamber 34 
to the effluent outlet in the outlet wall 27. 
As best seen in FIG. 2 of the drawing, the water pit 

21 is disposed adjacent to the furnace 20 and beneath 
the concrete platform 25. The water pit may be fabri 
cated as a metallic tank 42 set in the ground beneath 
the platform, for example, or may be of any other suit 
able construction. With the water pit positoned adja 
cent to the furnace 20, the effluent ?ows therefrom 
through a diving ?ue 43 which directs the ef?uent 
downwardly from the secondary furnace outlet into the 
water pit. The level of water 44 is maintained at an ap 
propriate level by means of a ?oat operated valve 45 
supplied from a suitable supply conduit 46. The water 
is maintained at a level to provide a chamber at the 
upper portion of the pit for the ?ow of effluent. 
The stack 22 is supported on the platform 25 directly 

above the water pit, so that the ef?uent ?ows vertically 
upward from the water pit through the stack to be dis 
charged to the atmosphere. The stack 22 may be fabri 
cated of metal, for example, and may be supported on 
the platform 25 by means of suitable legs or braces 50. 
A suitable vent cap 51 is provided at the upper end of 
the stack. 
A plurality of horizontally disposed confronting spray 

nozzles 54 and 55 are mounted in the walls of the stack 
22, adjacent to the lower end thereof, for washing the 
effluent as it flows upwardly from the water pit 21 
through the stack. These spray nozzles are supplied by 
a suitable water pump 56 through pipes 57, the water 
being supplied to the pump from the water pit 21 
through a suction pipe 58. The pipe 57 also supplies 
water to downwardly directed spray nozzles 59 which 
are supported adjacent to the upper wall of the water 
pit 21 to wash the ef?uent ?owing through the water pit 
from the diving ?ue 43 toward the stack 22. 
Because of the reversal of the ?ow of the ef?uent 

from the downwardly directed diving ?ue 43 to the 
stack 22, some of the heavier non-combustible solid 
particles carried in the e?'luent will fall into the water 
44 by gravity, while other particles will be carried to 
the water surface by momentum. Other lighter particles 
will be washed out of the effluent by the downwardly 
directed spray nozzles 59, and these‘ wetted particles 
will of course be carried to the water in the pit. Addi 
tional solid particles which remain in the ef?uent as it 
starts its travel up the stack, will be wetted by the spray 
nozzles 54 and 55 and will be carried downwardly into 
the water pit by the water emanating from these noz 
zles. 

In time, the solid particles collected in the water pit 
will form a sludge at the bottom of the tank 42, and this 
sludge is removed periodically by means of a suitable 
pump 61 mounted on the platform 25, having a suction 
conduit 62 extending to the bottom of the water pit and 
the discharge conduit 63. The pump may also be used, 
of course, for periodic draining of the water pit for the 
purpose of inspection or maintenance. 
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4 
A ?lter 65 is provided adjacent to the upper end of 

the stack 22 to provide a ?nal ?ltering of solid particles 
from the effluent. The ?lter shown in the drawings, by 
way of example, includes a ?brous ?ltering material 66 
which completely occupies the cross-section of the 
stack, and which is con?ned between lower and upper 
screens 67 and 68 respectively. 
The operation of the above-described e?luent clean 

ing apparatus and system will now be brie?y summa 
rized. 
The ?ow of effluent through the system is accom 

plished partially by the draw of the elevated stack 22 
and partially by a forced ?ow effect created by the in 
troduction of air into the trash-burning building 10 by 
the inlet fans 16. 
The ef?uent passing from the building 10 through the 

outlet duct 17 likely contains both combustible and 
non-combustible solid particles and combustible and 
non-combustible gases. Further combustion and con 
sumption of the combustible solids and gases is effected 
in the combustion chamber 34 of the furnace 20. With 
the horizontal ?ow of the ef?uent from the combustion 
chamber through the tortuous path to the diving flue 
43, some of the heavier solid particles will settle out by 
gravity, collecting on the floor of the furnace structure 
20 for removal when sufficient accumulation has oc 
curred. 
The effluent then flows through the diving ?ue 43 to 

the water pit 21 where a 180° reversal of ?ow direction 
occurs between the diving ?ue and the stack 22. There 
will be additional removal of the solid particles from 
the ef?uent both by gravity and by centrifugal force as 
the effluent changes direction in the water pit. As the 
effluent passes horizontally from the diving ?ue toward 
the stack, additional lighter particles will be wetted by 
the water spray from the nozzles 59 and will settle to 
the water surface. Additional wetting of the lighter par 
ticles in the e?'luent will occur as the effluent starts its 
?ow upwardly from the water pit, this wetting being ef 
fected by the spray nozzles 54 and 55, and these wetted 
particles will be carried back to the water pit with the 
water emanating from these nozzles. 
The ?nal cleansing of the ef?uent occurs as the ef?u 

ent ?ows through the ?lter 65, and from the succession 
of cleansing operations, the ef?uent exhausting from a 
stack to the atmosphere is substantially free of objec 
tionable air pollutants. 
Although the invention has been described with ref- 

erence to a particular preferred embodiment, many 
changes-and modi?cations will become apparent to 
those skilled in the art in view of the foregoing descrip 
tion which is intended to be illustrative and not limiting 
of the invention de?ned in the claims. 
What is claimed is: 
1. For use with a trash-burning building de?ning a 

primary combustion chamber and including duct 
means for carrying gaseous ef?uent from the building, 
effluent cleaning apparatus comprising: 
a secondary furnace comprising housing means hav 

ing an inlet at one end, for communication with 
said duct means, and an outlet at the other end; 
said housing de?ning a combustion chamber at the 
inlet end, having disposed therein a ?ame produc 
ing burner, and means de?ning a laterally directed 
tortuous path from said combustion chamber to 
said furnace outlet; 
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means defining a water pit disposed adjacent to said 
secondary furnace; means maintaining the water 
level in said pit to de?ne a lateral effluent path 
above the water; a diving ?ue communicating said 
furnace and said water pit, effluent path for direct 
ing effluent downwardly into said water pit; 

vertical stack means supported above said water pit 
and communicating with said water pit effluent 
path for discharging the e?luent to the atmosphere; 
and a‘ plurality of liquid spray nozzles disposed 
within said stack means for washing the effluent 
?owing from said water pit upwardly through said 
stack means. 

2. Effluent cleaning apparatus as set forth in claim 1 
wherein said tortuous path in said furnace housing is 
provided by a first central baffle defining one wall 
of said combustion chamber and ?ow paths adja 
cent to the side walls of the furnace housing, a pair 
of baffles located in spaced relation one adjacent 
to each side wall of the burner housing and de?ning 
a central ?ow passage, and a second central baffle 
de?ning ?ow passages adjacent to the housing side 
walls. 

3. Effluent cleaning apparatus as set forth in claim 1 
including a gas burner disposed in said combustion 
chamber. 

4. Effluent cleaning apparatus as set forth in claim 1 
wherein said diving flue and said stack means are dis 
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6 
posed adjacent to each other opening to said water 
pit effluent path; said water pit defining a ?ow re 
versing chamber between said. diving ?ue and said 
stack means. ‘ 

5. Effluent cleaning apparatus as set forth in claim 1 
including downwardly directed water spray means in 

said water pit for washing the ef?uent ?owing 
through, said lateral flow path. 

6. Effluent cleaning apparatus as set forth in claim 1 
including filter means disposed adjacent to the upper 
end of said stack means for collecting suspended 
particles remaining in the effluent. 

7. Effluent cleaning apparatus as set forth in claim 5 
including ?uid pump means having a suction inlet 
communicating with the water in said water pit, 
and having its outlet communicating with said noz 
zle means in said stack and in said water pit. 

8. Effluent cleaning apparatus as set forth in claim 1 
including ?uid pump means having its suction inlet 
disposed adjacent to the bottom of said water pit 
for removing collected sludge from said water pit. 

9. Effluent cleaning apparatus as set forth in claim 1 
including ?uid pump means having a suction inlet 
communicating with the water in said water pit, 
and having its outlet communicating with said noz 
zle means in said stack. 
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