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57 ABSTRACT 
An incinerator is disclosed wherein the firebox has 
three openings, one being located higher than the other 
two, and wherein a conduit is provided to conduct 
gases exhausted therefrom to preferably the lowest one 
of the openings. Within the conduit is provided a ven 
turi pump through whose throat is pumped air so that 
the venturi may draw the exhaust gases through the 
conduit, mixing the gases with the air and discharging 
the mixture into the firebox. Finally, the gases are ex 
hausted from the remaining opening, relatively free of 
smoke or hydrocarbons. Preferably, the recirculation 
unit that includes the conduit and venturi pump is 
removeable so that any steel container may be used as 
a firebox. 

3 Claims, 4 Drawing Figures 
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SMOKELESS INCNERATOR 

FIELD OF INVENTION 

This invention relates to an incinerator and, more 
particularly, to a means incorporated therewith for sub 
stantially reducing the amount of smoke exhausted into 
the atmosphere. 

BACKGROUND OF THE INVENTION 

The discharge of smoke and soot from furnaces, 
stoves, fireplaces, etc., which herein generically 
named incinerators, is a public nuisance which, for a 
long time, localities have been trying to abate. In recent 
years, with the noticeable increase of dirty air even in 
the desert regions of our country, many communities 
have banned open burning. Although this may help to 
clean the air, dumps for waste materials, especially 
items too large to be burned in acceptable incinerators, 
are becoming larger and uglier. For example, before 
open burning was banned, old freight cars, box and re 
frigerator, were taken to the Mojave Desert and sold 
for salvage because the steel could be stripped by burn 
ing. Now, with a ban on burning, the freight cars are 
dumped on the side of the track and the railroad com 
panies pay to have them hauled to a dump site. There 
the cars remain because the labor cost for removing the 
steel is too much to make the operation profitable. 
Therefore, besides having the landscape littered and 
degraded, we are depleting our natural resources since 
every ton of unused scrap iron means several tons of 
ore need to be mined. 
The prior art suggests various methods of reducing 

the smoke emission from incinerators. For example, 
back in 1926, U.S. Pat. No. 1,584,947 suggests that 
smoke emission can be reduced by drawing off some of 
the exhaust gases from the smokestack, adding air and 
passing the gas mixture through a centrifugal blower 
back into the furnace to burn. Obviously, if there is 
smoke in the exhaust gases being drawn from the stack, 
there is smoke in the gases going up the stack. U.S. Pat. 
No. 1,593,102 teaches that the exhaust gases may be 
washed to remove the smoke. Obviously, this is an un 
economical method. Other U.S. Pat. Nos. such as 
1,639,726; 2,013,921, and 2,302,628 teach various 
methods of drawing off some of the exhaust gases from 
the stack and recirculating them back into the firebox 
which methods they each believed to be better than the 
previous. In U.S. Pat. No. 2,811,937 there is a sugges 
tion that the smoke containing gases can be drawn off 
from the top of the firebox, mixed with air to lower the 
temperature so that the gases may be forced by a cen 
trifugal fan into the firebox, while the gases to be ex 
hausted into the atmosphere are drawn from a point 
lower down in the firebox. Although this method com 
sumes smoke, the degree of reduction is not acceptable 
for present day demands because to have complete 
combustion, burning should take place at relatively 
high temperatures. The incinerator arrangement, as 
taught by this prior apt patent, inherently limits the 
burning temperature because cold air has to be mixed 
with the smoke containing gases to lower their temper 
atures so that the blower would not be damaged. A 
blower, since it has moving parts, inherently should op 
erate at relatively low ambient temperatures. 

OBJECTS OF THE INVENTION 

An important object of this invention is to produce 
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2 
a smokeless incinerator wherein burnable material may 
be burned without producing objectionable smoke. 
Another object is to provide, with an incinerator, a 

removable means that can be removeably attached to 
the firebox, preferably formed by the steel shell of a 
freight car and which means can recirculate the ex 
haust gases back into the firebox for reburning. 
Another object of this invention is to provide with an 

incinerator, a means for recirculating exhaust gases 
back into the firebox and which means allows the gases 
to circulate at their maximum temperatures. 
Another object of this invention is to provide, with an 

incinerator, a means for recirculating exhaust gases 
back into the firebox which means allows secondary air 
to be mixed with the gases exhausting from the firebox 
to cause further burning. 
These and other objects and features of advantage 

will become more apparent after studying the descrip 
tion of the preferred embodiment together with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a railroad box car with a por 
tion of the roof broken away and the car is in combina 
tion with my novel means for recirculating hot exhaust 
gases. 
FIG. 2 is a front elevation of the box car and the 

novel means. 
FIG. 3 is an elevation, cross-section of the box car 

and the novel means taken on broken line 3-3 in FIG. 
2 and in the direction of the arrows. 
FIG. 4 is an end elevation view of the box car and the 

novel means taken from the left as viewed in FIG. 2. 

DETALED DESCRIPTION OF THE DRAWINGS 

Referring to the drawings and, in particular, to FIGS. 
1 and 2, there is shown a railroad box car 10 resting up 
right on the ground 11. The trucks (not shown) for the 
boxcar have been previously removed for reuse. The 
box car has been discarded by the owner for any num 
ber of reasons such as the car requires extensive repairs 
to make it serviceable. The box car 10 normally con 
sists of a steel shell, as more clearly shown in FIG. 3. 
The steel shell would have a bottom plate 12, resting on 
the ground 11, back plate 13, (FIG. 1) front and side 
plates 14 and roof plate 15 suitably welded together 
with the required stiffening members (not shown). The 
inside of the box car 10 is lined with wood 6 for well 
known reasons or with insulation (not shown), if the 
box car is a refrigerator car. Since the box car 10 is dis 
carded, one would normally try to reclaim the materials 
and recycle them, for many reasons, the main one of 
which would be to save the ecology. Since the wood 16 
is tightly fitted in place within the box car, present day 
methods do not allow one to remove the wood or insu 
lation without damage, thus making them worthless, 
and this operation costly. A more feasible method 
would be to burn the wood and insulation to reclaim 
the steel. Since the boxcar has normally only one open 
ing which is a door 17 formed in the front plate 14, 
openings have to be formed in the roof plate 15 to pro 
vide ventilation for the fire within the box car 10. How 
ever, excessive smoke has been produced which pol 
lutes the environment. 

I have invented a novel means that provides ventila 
tion and circulation for the exhaust gases which means 
allows the fire to burn at a sufficient high temperature 



3,742,873 
3. 

so that substantially no smoke is produced and ex 
hausted into the atmosphere. Since ventilation holes 
are required in the box car for burning, I prefer to form 
holes in the roof preferably near the ends of the car 10, 
as shown by an opening 19 in FIG. 3. Although opening 
19 is located near the right end of the car 10, as viewed 
in FIGS. 1 and 2, a similar opening (not shown) is 
formed in the left side of the car 10. Over the openings 
are placed hoods 21 and 22. i.e., hood 21 over opening 
19, and hood 22 over the other opening. The hoods 21 
and 22 have sloping walls that converge, to smoke 
pipes 23 and 24, respectively, which both rise up a 
short distance, then extend forward to the front of the 
box car 10 and drop down in front thereof, as more 
clearly shown in FIG. 4. Then pipe 23 bends to the left 
and pipe 24 bends to the right, as viewed in FIG. 2, to 
ward the center of the box car 10, where both pipes 23 
and 24 turn inward and extend inside the door 17, as 
shown in FIG. 1. Inside the car 10, pipe 23 bends right 
and pipe 24 bends left, for reasons that will be ex 
plained hereinafter. 
To reinforce the pipes 23 and 24, and the hoods 21 

and 22, so that they can be moved from place to place 
readily, I have provided a convenient frame made of 
two long channels 26 and 27 connected at their ends to 
two short channels 28 and 29. Channels 27, 28 and 29 
are fixed to hoods 21 and 22, as shown, while the down 
ward extended portions 23a and 24a of pipes 23 and 
24, respectively, are connected to channel 26 by suit 
able straps 30. Within the periphery formed by chan 
nels 26, 27, 28 and 29 are disposed additional channel 
31 for strength and rigidity. In addition, closing a por 
tion of the door 17 and leaving a port 17a for exhaust 
ing smokeless gases, is a plate 32 having suitable open 
ings 33 and 34 (FIG. 2) through which the inwardly ex 
tending portions 23b and 24b of pipes 23 and 24, re 
spectively, protrude and are fixed thereto. The novel 
unit comprising hoods 21 and 22, pipes 23 and 24, the 
respective channels 26, 27, 28, 29 and 31, the straps 
30, and the plate 32, is preferably made of steel and 
welded together because steel is nonflammable and 
economical. The unit can be lifted by a crane and 
moved from box car to box car as required. In addition, 
for rigidity, an angle stiffener 35 (FIG. 3) is placed 
around plate 32 so that the angle stiffener 35 extends 
within the door 17, thereby providing a bearing surface 
36 for the unit on the door 17. 
The prior art, as mentioned above, teaches that to re 

duce smoke emission, the exhaust gases should be re 
circulated through the fire box which, in my case, is 
now the box car 10. However, to substantially eliminate 
smoke, a very hot fire is required and the blower sys 
tems of the prior art inherently limits the burning tem 
perature. In my invention, I have provided at least two 
features which allow the fire to attain higher tempera 
tures than in the prior art. Each wood 21 and 22 is so 
constructed that an opening 41 is provided between the 
respective hood and the roof plate 15 when the hoods 
rest on the plate 15. This opening 41 allows air to mix 
within the hoods with the gases exhausting from the 
opening 19 in the roof plate 15 and further burn the 
gases. This air is normally referred to as secondary air, 
and, since the exhaust gases are further oxidized, they 
increase in temperature. Then, to maintain this high 
temperature within the exhaust gases, I have novelly 
employed a venturi type pump to circulate the hot ex 
haust gases through pipes 23 and 24 and back into the 
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4. 
fire box. The venturi type pump is shown in detail in 
FIG. 3. The pump includes a nozzle 42 that is disposed 
within the inwardly directed portion 23b of pipe 23. Al 
though the venturi type pump within pipe 23 is only ex 
plained, a similar pump is disclosed within the portion 
24b of pipe 24. The throat or opening of nozzle 42 is 
directed also into the car 10. The other end of the noz 
zle 42 is connected to a standard centrifugal blower 43. 
The blower 43 sucks cold ambient air to force primary 
air into the nozzle 42 which directs the air into the car 
10. In so doing, the primary air draws the hot exhaust 
gases through the pipe 23 back into the car 10. To in 
sure that minimum smoke exhausts out of the port 17a, 
the pipe 23 is provided, as mentioned above, with an 
elbow 23c to direct the mixture away from the opening 
17a. The opening of the nozzle 42 can be made rela 
tively small so that low volume and high velocity air 
exits therefrom, in turn causing large volumes of and 
very hot exhausts gases to be conducted through the 
pipe 23 and mix with relatively low quantities of pri 
mary air. Since my blower 43 and my other blower 44 
in pipe 24 inherently operates at low temperature, the 
quantity of primary air needed to be supplied in my in 
vention is no more than the amount required to support 
combustion thereby increasing the burning tempera 
ture over methods taught by the prior art. In fact, the 
exhaust gases passing around the nozzles could be at a 
sufficiently high temperature to cause ignition of any 
unburned compounds therein when they are mixed 
with the primary air. The pipe 23, since it has the elbow 
23c within the car, directs the mixture of gases to the 
end of the car away from opening 17a so that the 
smoke laden gases have time to burn before they can 
migrate out of the port 17a. The gases leaving port 7a 
are visibly free of smoke. 
The novel combination is used as follows: Openings 

such as opening 19 are formed in the roof of the box 
car near the ends thereof. The unit, consisting of the 
hoods 21 and 22, pipes 23 and 24, etc., is lifted and set 
against the car 10 as shown in the drawings. An oil 
burning 51, which I have installed on plate 32, is lighted 
to shoot flames into the car 10. The oil burning is for 
convenience only. Other methods of starting the burn 
ing process may be used. However, I have found that 
the oil burner reduces the amount of start-up smoke, 
over other methods. The blowers, such as the blower 
43 in pipe 23 and as blower 44 in pipe 24, are started. 
The partially burned exhaust gages primarily rise up 
through the roof openings and are captured by the 
hoods and sucked back into the car 10. As the circula 
tion increases, the temperatures within the car in 
creases, and in a very short time no visible smoke is 
seen exiting from port 17a or the upper part of the 
door 17. The burning continues until the combustible 
material is consumed. 
However, if one desires to convert the setup to an in 

cinerator to burn other materials, feed holes would be 
found in the box car to introduce the burnable materi 
als. Preferably, the feed holes would be through the 
side wall thereof, such as shown by dotted line 52 (FIG. 
4). 
Having described my invention by way of the pre 

ferred embodiment, I do not consider my invention is 
limited to the disclosed embodiment but includes all 
embodiments falling within the scope of the appended 
claims. 

I claim: 
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1. A smokeless incinerator comprising 
a fire box with first and second openings and forming 
exhaust gases when a fire is therein, 

first means for conducting substantially all of the ex 
haust gases exiting from said first opening back into 
said fire box, 

second means for allowing air to be mixed with the 
exhaust gases while in said first means at a temper 
ature to allow further burning of the exhaust gases, 
and 

said second opening being spaced from said first 
opening for allowing the combustion products to 
pass out into the atmosphere, 

said first opening being located higher than said sec 
ond opening and the point where the exhaust gases 
are returned to the fire box, 

said second opening being further disposed near the 
point where the exhaust gases are returned to the 
fire box, and 

said first means including a pipe section disposed 
within said fire box to direct the gases passing 
therethrough toward said first opening. 

2. A smokeless incinerator comprising 
a fire box with first and second openings and forming 
exhaust gases when a fire is therein, 

first means for conducting substantially all of the ex 
haust gases exiting from said first opening back into 
said fire box, 

second means for allowing air to be mixed with the 
exhaust gases while in said first means at a temper 
ature to allow further burning of the exhaust gases, 

said second opening being spaced from said first 
opening for allowing the combustion products to 
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6 
pass out into the atmosphere, 

said second means including a nozzle for accelerating 
air to a relatively high velocity and a fan for supply 
ing the air to said nozzle, 

said first means including a pipe through which said 
exhaust gases pass, 

said nozzle being disposed within said pipe to direct 
the air in the direction to cause the exhaust gases 
to enter said fire box, 

said second means including another opening in said 
first means located between said fire box and said 
nozzle to cause further combustion of the exhaust 
gases, 

said first opening being located higher than said sec 
ond opening and the point where the exhaust gases 
are returned to the fire box, 

said second opening being disposed near the point 
where the exhaust gases are returned to the fire 
box, and 

said first means includes a pipe section disposed 
within said fire box to direct the gases passing 
therethrough toward said first opening. 

3. The incinerator of claim 2 wherein 
said fire box is elongated with said first opening 
formed in the roof thereof at one end and another 
first opening formed in the roof at the other end, 

said second opening is formed in one of the longer 
sides at the center thereof, 

said first means conducts the exhaust gases therein 
through said second opening near the bottom of 
the opening, leaving the combustion products to 
discharge through the top of the second opening. 

k x: ck k 


