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ABSTRACT OF THE DESCLOSURE 
The non-condensable gases from a cooking device are 

incinerated by the intensely hot high velocity flame of 
an afterburner which is self contained and nnay be asso 
ciated with any exhaust pipe in which non-condensable 
gases are present. The flame of the device is produced 
in an area in which water from the incinerated gases 
cannot extinguish the flame. 

In cooking waste material such as animal offal, bones, 
and the like to remove the moisture therefrom so that 
the offal, bones and the like may later be treated to pro 
duce protein for chicken feed, for example, the vapors 
generated from cooking the material in the cooker are 
noxious and have an offensive odor. Therefore, it is neces 
sary that the non-condensable, odorous gases of these 
vapors be completely incinerated before release to the 
atmosphere so as to eliminate their noxious property. 

Since the vapors produced by cooking offal, bones and 
the like can be condensed, these vapors can be readily 
condensed after escaping from the cooker. However, the 
odorous, noxious gases are not condensable. 
To prevent the non-condensable gases from being re 

leased to the atmosphere, it is necessary to incinerate 
these gases. This results in conversion of the oxidizable 
hydrocarbon constituents of the non-condensable gases 
to carbon dioxide and water vapor whereby the noxious 
property of the gases is no longer present. 

Because of the incineration of the non-condensable 
gases, water vapor is produced during the conversion of 
the oxidizable hydrocarbon constituents of the non-con 
densable gases to carbon dioxide and water vapor. While 
the flame must be so located that it can produce a suffi 
ciently high temperature to cause complete incineration 
of the non-condensable gases, the water from the water 
vapor can extinguish the flame unless the flame is posi 
tioned in an area in which the water produced by in 
cineration of the non-condensable gases cannot reach 
the flame. 
The present invention satisfactorily solves the fore 

going problem by utilizing an afterburner having a high 
velocity flame that will incinerate the non-condensable 
gases. To insure that the flame of the afterburner is not 
extinguished by the water produced by the incineration 
of the non-condensable gases, the present invention uti 
lizes a unique mounting arrangement for the flame pro 
ducing means. 
In one embodiment of the present invention, the flame 

producing means is disposed in a duct which is at an 
acute angle to a vertical stack into which the non-conden 
sable gases are drawn. In this arrangement, the high 
velocity flame can incinerate the non-condensable gases 
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within the vertical stack, to which they are drawn by 
the suction created by the flame, without the possibility 
of the flame being extinguished. This is because any 
water produced in the vertical stack due to incineration 
of the non-condensable gases cannot enter into the area 
in which the flame is produced. 

In another embodiment of the present invention, the 
flame producing means acting as a jet is disposed above 
the vertical stack so that the water created by incinera 
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tion of the non-condensable gases flows to the bottom of 
the vertical stack. Therefore, the water from the non 
condensable gases cannot extinguish the flame of the 
burner so that complete incineration of the non-conden 
sable gases is accomplished. 
An object of this invention is to provide an afterburner 

for a cooking device. 
Another object of this invention is to provide an after 

burner for completely incinerating non-condensable gases 
of a cooking device. 
A further object of this invention is to provide a 

uniquely arranged afterburner for a cooking device in 
which the afterburner is disposed so that its flame pro 
ducing means is not extinguished by water from the non 
condensable gases that are completely incinerated by the 
afterburner. 

Still another object of this invention is to provide an 
afterburner in which the flame producing means also 
creates sufficient suction to cause the non-condensable 
gases which are to be incinerated, to enter the area in 
which the flame of the afterburner is effective. 

Other objects of this invention will be readily perceived 
from the following description, claims and drawings. 
The attached drawings illustrate preferred embodi 

ments of the invention, in which: 
FIG. 1 is an elevational view of a cooking device with 

which one form of the afterburner of the present inven 
tion is employed. 

FIG. 2 is a fragmentary elevational view, partly in sec 
tion, of a portion of the structure of FIG. 1. 

FIG. 3 is an elevational view, partly in section of a por 
tion of the apparatus of FIG. 1 including the afterburner 
and taken substantially along line 3-3 of FIG. 1; and 

FIG. 4 is a sectional view of a portion of the structure 
of FIG. 1 and showing utilization of another embodiment 
of the afterburner of the present invention. 

Referring to the drawings and particularly FIG. 1, 
there is shown a cooking device 10 for cooking material 
such as animal offal, bones or the like. One suitable ex 
ample of the cooking device 10 is a cooker in which offal, 
bones, and the like are cooked to remove most of the 
water from the waste material. The cooker, which is 
shown in FIG. 1, is steam heated, but any other type of 
suitable heating means may be employed. 

In cooking the waste material, the vapors escape from 
the cooking device 0 through a vapor line 11 to a vapor 
condenser 12. Water is supplied to the vapor condenser 
12 through a pipe 14, which is connected to a suitable 
Source of water under pressure, to cause condensation of 
the condensable vapors, the condensate flowing from the 
vapor condenser 12 through tail pipe A into the hot 
well B. 
The pipe 14 has flow of water therethrough controlled 

by a control means 15. The control means 15 is connected 
to a heat sensing means 6 such as a thermostat, for ex 
ample, within the hot well B. Accordingly, the control 
means 15 allows water to flow to the vapor condenser 12 
only when the condensate in the hot well B is at a suffi 
ciently high temperature to require additional conden 
sation of the vapors coming from the cooking device 0. 

All of the condensable vapors are condensed within 
the vapor condenser 12. All of the water, which is pro 
duced from condensing the condensable vapors, escapes 
from the vapor condenser 12 through a tail pipe A into 
the hot well B. However, the vapor condenser 12 does not 
remove the non-condensable, noxious gases which are 
produced by the cooking device 10, since some of the 
gases from the cooking device 0 are not condensable. 
If these non-condensable gases were allowed to pass to 
the atmosphere, their noxious property and offensive 
odors would create pollution of the air and possibly cause 
the cooking device 10 to have to be shut down. 
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Accordingly, all of the non-condensable gases pass 
from the hot well B through a pipe 21. The pipe 2 is con 
nected to and communicates with a pipe 22, which is 
formed integral with a vertical stack 23. 
The vertical stack 23 has a duct 24 extending there 

from at an angle of 45° (see FIG. 3) to the longitudinal 
axis of the stack 23. The duct 24 is closed at its lower end 
except for a pipe 25 extending therethrough. 
The pipe 25 has a fuel, which is preferably gas, and 

air flow therethrough for introduction into the duct 24. 
The end of the pipe 25 has a nozzle 26 thereon and with 
in which the ignition of the gas occurs. The initial com 
bustion of the gas within the nozzle 26 is accomplished 
by utilizing a match, which is inserted through a small 
opening (not shown) in the duct 24. 
The pipe 25 is connected to a high velocity blower 27. 

The high velocity blower 27 sucks in air from the atmos 
phere for mixing with gas, which is introduced into the 
'blower 27 through a pipe 28. The pipe 28 is connected 
to a suitable source of gas under pressure. A Valve in the 
pipe 28 controls the flow of gas therethrough. 
The ignited gas from the nozzle 26 creates a very hot 

jet flame 29 (see FIG. 3). The flame 29 has a very high 
velocity due to the blower 27 so that the flame 29 extends 
into the vertical stack 23. The velocity of the flame 29 is 
sufficient to create a sufficient suction in the vertical stack 
23 to cause the non-condensable gases to flow or be drawn 
from the hot well B through the pipes 2 and 22 to the 
vertical stack 23. Furthermore, the flame 29 has a suffi 
ciently high temperature to cause complete incineration 
of the non-condensable gases within the vertical stack 23. 
As a result, the oxidable hydrocarbon constituents of 
the non-condensable vapors are converted to carbon di 
oxide and water vapor. 
The carbon dioxide escapes through the upper end of 

the vertical stack 23 to the atmosphere. The water vapor 
is partly condensed into water and flows downwardly to 
the bottom of the vertical stack 23. The water escapes 
from the vertical stack 23 through an opening 30 (see 
FIG. 2) in its lower wall 31, which closes the bottom of 
the vertical stack 23. 

Since the duct 24 extends into the stack 23 a sufficient 
distance as shown in FIG. 3, the water on the inner sur 
face of the vertical stack 23 is deflected around the duct 
and cannot flow into the duct 24 but must flow to the 
bottom of the vertical stack 23. Accordingly, the water 
within the vertical stack 23 cannot flow into the nozzle 
26 to cause the flame 29 to be extinguished. 
The inner surface of the vertical stack 23 is lined with 

a refractory material 32. This is to protect the vertical 
stack 23 from the intense heat created by the flame 29. 

Considering the operation of the afterburner of the em 
bodiment of FIGS. 1 to 3, the cooking device 10 is loaded 
with waste material. As previously mentioned, the waste 
material could be offal, bones, and the like that are to be 
cooked within the cooking device 10. If the offal, bones, 
and the like weighed 10,000 pounds, 5,000 pounds of this 
total would be water that must be evaporated. According 
ly, this would require approximately 2,000 pounds of 
water to be condensed each hour by the vapor con 
denser 12. 
The gases which have not been condensed in the vapor 

condenser 12, pass from the vapor condenser 12 through 
the tail pipe A into the hot well B. 
When the non-condensable gases escape from the hot 

well B through pipe 21 and 22 into the vertical stack 23, 
the intensity of the jet flame 29 is sufficient to cause all 
oxidizable hydrocarbon constituents of the non-condensa 
ble gases to be converted into carbon dioxide and water 
vapor. The carbon dioxide escapes through the upper end 
of the vertical stack 23 while the water vapor is partly 
condensed and flows through the opening 30 in the lower 
wall 31 of the vertical stack 23. 

Referring to FIG. 4, there is shown another arrange 
ment of the afterburner of the present invention in which 
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4. 
the vertical stack 23 is replaced by a similar vertical stack 
33. However, the vertical stack 33 is not lined with the 
refractory material 32. Furthermore, the flame 29 is not 
introduced into the vertical stack 33. 
The upper end of the vertical stack 33 has a horizontal 

duct 34 communicating there with. The flame 29 is pro 
duced within the duct 34 from the nozzle 26. Thus, the 
inner surface of the duct 34 is lined with a refractory 
material 35. 
The flame 29 is introduced with sufficient velocity into 

the duct 34 by the blower 27 to create a sufficient suction 
in the vertical stack 33 to cause the non-condensed gases 
from the hot well B to flow through the vertical stack 33 
and into the duct 34. Because of the temperature of the 
flame 29 within the duct 34, the non-condensed gases 
have their oxidizable hydrocarbons converted into carbon 
dioxide and water vapor. When the water vapor condenses, 
it again flows to the lower end of the vertical stack 33 
and escapes therefrom through an opening 36 in lower 
wall 37 of the vertical stack 33. 

Thus, the operation of the embodiment of FIG. 4 is 
the same as that for FIGS. 1 to 3. The only difference is 
that the jet flame 29 is not introduced into the vertical 
Stack but is introduced above the vertical stack. However, 
there is no possibility of the flame 29 being extinguished 
by Water produced by the incineration of the non-con 
densed vapors. 
While the afterburner of the present invention has been 

described for utilization with a hot well B such as used 
With a cooker for cooking offal, bones, and the like, it 
should be understood that the afterburner of the present 
invention may be readily employed with any type of 
combustion or cooking device producing noxious gases. 
For example, the afterburner of the present invention 
could be employed with a trash burning device. 
An advantage of this invention is that it insures that 

the noxious gases of waste material or the like from a 
combustion or cooking device are not vented to the at 
mosphere. Another advantage of this invention is that 
is prevents the flame of an afterburner from being ex 
tinguished by water produced during complete incinera 
tion of noncondensable gases. 
What is claimed is: 
1. An afterburner device for incinerating noncondensa 

ble gases, wherein means is provided for reducing a 
material to components that include condensable vapors 
and noncondensable gases and including condensing means 
for condensing the condensable vapors, means for convey 
ing the noncondensable gases to the afterburner, said 
afterburner comprising a stack having an open top end and 
a closed bottom end, an inlet into said stack adjacent the 
closed end thereof for conveying said noncondensable 
gases into said stack, flame producing means disposed in 
communication with said stack above said inlet for burn 
ing said noncondensable gases, said flame producing means 
including blower means and nozzle means disposed ex 
ternally of said stack but in communication therewith 
through a duct extending through the wall of said stack 
and having an end portion thereof extended past the wall 
of said stack to define a deflector for moisture running 
down the wall of said stack so that moisture produced 
as a result of burning said gases will not flow into said 
duct and extinguish said flame producing means, and vent 
means in said closed end of said stack for venting said 
imoisture from said stack. 

2. An afterburner device for incinerating noncondens 
able gases, wherein means is provided for reducing a 
material to components that include condensable vapors 
and noncondensable gases and including condensing means 
for condensing the condensable vapors, means for con 
veying the noncondensable gases to the afterburner, said 
afterburner comprising a stack having an open top end 
and a closed bottom end, an inlet into said stack adjacent 
the closed end thereof for conveying said noncondensable 
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gases into said stack, flame producing means disposed in 
communication with said stack above said inlet for burn 
ing said noncondensable gases, said flame producing means 
including blower means and nozzle means disposed ex 
ternally of said stack but in communication therewith 
through a duct extending generally laterally across the 
open top end of said stack so that moisture produced as a 
result of burning said gases will fall to the closed bottom 
end of said stack and will not extinguish said flame pro 
ducing means, and vent means in said closed end of said 
stack for venting said moisture from said stack. 

3. A combustion device including: 
means to cook a material that produces vapors including 

condensable vapors and noncondensable gases; 
means to condense the condensable vapors, said con 

densing means comprising a water spray directed 
through the vapors; 

means to receive the noncondensed gases, said receiving 
means comprising a stack open at one end and closed 
at the other end and having an inlet intermediate said 
ends for said noncondensed gases; 

flame producing means in communication with said 
stack for producing a flame of sufficient temperature 
to incinerate the noncondensed gases, said flame pro 
ducing means disposed in a duct means positioned 
above said inlet and relative to said stack so that 
moisture produced as a result of incineration of the 
noncondensed gases cannot flow to said flame pro 
ducing means. 

4. The combustion device according to claim 3 wherein 
the inlet is adjacent the lower end of said stack, and said 
duct and said flame producing means are disposed in 
communication with said stack intermediate the ends 
thereof, said duct including an end portion thereof ex 
tended through the wall of said stack and projecting in 
side said stack to define a deflector for moisture running 
down the wall of said stack. 
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5. The combustion device according to claim 3 wherein 

said flame producing means includes means for creating a 
suction in said stack to cause the noncondensed gases to 
enter said stack. 

6. The combustion device according to claim 4 in which 
said duct is disposed at an acute angle to said vertical 
stack. 

7. The combustion device according to claim 4 in which 
said duct is disposed at angle of 45 to said vertical stack. 

8. The combustion device according to claim 4 in 
which: 

said duct is disposed substantially perpendicular to said 
vertical stack; 

and said duct communicates with the upper end of said 
vertical stack. 

9. The combination device according to claim 3 in 
which said flame producing means produces a jet flame. 
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10. The combustion device according to claim 3 in 
which said flame producing means includes means to in 
troduce the flame into said duct at a high velocity. 
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