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57 ABSTRACT 
An incinerator having means for achieving particularly 
efficient disposal of trash products, and which com 
prises primarily a centrally located trash compartment 
and an encircling afterburner having one or more 
burners therein with communicating means therebe 
tween to provide controlled air circulation whereby 
combustion products from the trash chamber will cir 
culate through the after burner for incineration. 

11 Claims, 5 Drawing Figures 

2 

  



3,792,670 PATENTEDFEB 19.1974 
  



PATENTED FEB 191974 3,792,670 
ShEE 2 Of 2 

/2 (O. 
  



3,792,670 

CYCLONIC FLOW INCINERATOR 

BACKGROUND OF THE INVENTION 

In operation of known incinerators the matter of 
complete incineration is a serious problem. Also of 
considerable importance is the present day require 
ment for low pollution systems. The design of known 
incinerators is such that incineration is generally rela 
tively incomplete or inefficient, resulting in consider 
able residue and ash following an incineration cycle. 
Furthermore, in such known devices combustion prod 
ucts in the form of gases and some amounts of particu 
late matter are often passed into the flue and exhausted 
into the atmosphere as undesirable pollutants. 

SUMMARY OF THE INVENTION 

The present invention improves upon or overcomes 
the problems discussed above and other problems asso 
ciated with known incinerators by the provision of a 
novel structure which more completely incinerates 
combustible products and which adds little or no pol 
lutants to the atmosphere during an incinerating cycle. 
This is achieved by a centrally located trash chamber 
encircled by an afterburner which contains one or 
more burners. The burners are positioned to heat the 
afterburner to the desired temperature, and strategi 
cally located ports in the wall between the chamber and 
afterburner allow hot gases in the afterburner to flow 
into the chamber whereupon combustion of the trash 
in the chamber will take place with resultant extremely 
small deposits of residue. 
In further accordance with the invention, additional 

wall porting and pumping means are provided to permit 
recirculation of combustion products from the cham 
ber into the afterburner where these products are incin 
erated. A flue is connected with the afterburner 
whereby resulting hot nonpolluting gases are ex 
hausted. 
A further objective of this invention is the provision 

of an incinerator of the above character which lends 
itself to modular construction so that the size of the 
trash chamber and afterburner-combustion chamber 
may be chosen for the particular refuse to be inciner 
ated, the method and dimensions of loading systems to 
be used, and the desired means and frequency of ash 
removal. The incinerator of this invention may be cus 
tom designed simply by choosing the appropriate com 
ponent parts, all interchangeable, which makes the in 
vention particularly desirable for industrial applica 
tions where the greatest variety exists. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objectives and advantages of the invention will 
become apparent from the following description taken 
in connection with the accompanying drawings, 
wherein: 
FIG. 1 is a top plan view of an incinerator embodying 

the invention with the top or roof removed to show the 
internal structure; 
FIG. 2 is a vertical sectional view taken on line 2-2 

of FIG. 1 and looking in the direction of the arrows; 
FIG. 3 is a vertical sectional view taken on line 3-3 

of FIG. 1 and looking in the direction of the arrows; 
FIG. 4 is an enlarged vertical sectional view taken on 

line 4-4 of FIG. 1 and looking in the direction of the 
arrows; and 
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2 
FIG. 5 is an elevational view of an example of a mod 

ular type industrial incinerator embodying the inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring more particularly to the drawings wherein 
like characters of reference designate like parts 
throughout the several views, there is shown in FIG. 1 
an incinerator embodying the invention. This incinera 
tor, indicated generally by numeral 10, is intended for 
commercial or industrial use. However, it will be un 
derstood that the features of the invention may be ap 
plied to other incinerators such as, for example, munic 
ipal, household types used in basements, under count 
ers in kitchens, or the like. 
The incinerator i0 comprises a trash chamber 12 

which is centrally located within an encircling after 
burner 14. The chamber 12 is defined by a circular wall 
16 which is formed of refractory material which sepa 
rates the chamber from the afterburner 14. An outer 
wall 18 spaced from inner wall 16 defines the after 
burner 14. Both the chamber 12 and the afterburner 14 
share a common refractory floor 18 and roof 22 so that 
they are completely enclosed. The afterburner, how 
ever, is interrupted by a flue or chimney 24 with which 
it communicates through opening 26. 
The end wall 28 of the afterburner 14 on the side op 

posite opening 26 is spaced slightly from the flue 24 to 
provide space for installation of a burner 30 therein. 
The burner 30 may be of any suitable type, electric or 
fluid-fueled, and is shown as a gas burner which is sup 
plied by gas through pipe 32 which may be connected 
to any suitable external source of fuel, not shown. Air 
is supplied to the burner for mixture with the gas, to 
provide combustion, through pipe 34 which is con 
nected to an external air supply system 36 to be de 
scribed. 
The inner wall 6 between the chamber 12 and the 

afterburner 14 is provided with a port or opening 38 
spaced slightly in advance of end wall 28 to allow com 
bustion products from within chamber 12 to flow into 
the afterburner as indicated by the arrow therein. A 
similar port 40 is located in wall 16 diametrically oppo 
site port 38 for the same purpose. Since this incinerator 
is a recirculating type, however, a pair of additional 
ports 42 and 44 are located respectively in the wall be 
tween ports 38 and 40 as shown. Deflectors 46 and 48 
are attached to the wall 16 within the afterburner adja 
cent each port 42-44 to deflect a portion of the gases 
from within the afterburner 14 through ports 42-44 
into chamber 12. The ports 38-40-42-44 may be made 
in any desirable manner as single large openings or a 
group of small openings, as desired. 
The charge to be incinerated may be deposited in the 

trash chamber 12 through doors, not shown, in roof 22. 
The charge is intended to be burned therein by means 
of a hot turbulent flame from the burner 30, which 
flame heats the afterburner and creates hot gases which 
flow through ports 42-44 into the trash chamber 12 to 
incinerate the charge therein. Combustion products 
consequently formed in the chamber 12 pass through 
the ports 38-40 into the afterburner 14 where they be 
come incinerated. Thus, no pollutants or at most very 
small amounts thereof will remain in the hot gases 
which are subsequently exhausted into flue 24. 
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Mounted in a suitable position such as on the outer 
surface of outer wall 18 is an air supply system 50 
which comprises a plenum chamber or manifold 52 
which is connected to a volute 54 having the usual 
motor 56 and fan (not shown) which thus form a pump. 
Pipe 34 is connected to the plenum chamber 52 by 
means of which air is supplied to the burner 30. 
For providing a controlled jet stream of air for circu 

lation through the system, there is provided a piping 58 
which has one end connected to the plenum chamber 
52, and its other end extends into trash chamber 12 and 
terminates adjacent one end of a conduit or venturi 60 
which is mounted at its other end in port 38. The pipe 
58 may extend as desired from the plenum chamber 52 
to the trash chamber 12 and is shown for convenience 
as being directed from the plenum chamber down 
wardly, beneath the floor under the afterburner, and up 
into the trash chamber through the floor 20 (FIG. 3). 
However, any other means may be employed to trans 
fer air under pressure into venturi 60. 
The inner end of pipe 58 has a nozzle 62 which is lo 

cated adjacent the end of conduit 60, as shown best in 
FIGS. 1 and 2, and which is smaller in diameter than 
the inside of the conduit so that air may be injected di 
rectly from the nozzle into the conduit while circula 
tion air and combustion products from the trash cham 
ber 12 will simultaneously flow into the conduit around 
nozzle. This feature provides controlled oxygen levels 
and may be regulated by suitable valves in pipe 58. 
To complete the recirculation system, air and gases 

within the afterburner 14 will recirculate back into the 
trash chamber 12 through ports 42-44 as described. 
This generates a cyclonic flow within the trash chamber 
as indicated by the arrows in FIG. i. 
A second air pumping system 50A, similar to system 

50, is mounted on outer wall 18 and comprises plenum 
chamber 52A, volute 54A and motor 56A. Pipe 34a 
connects plenum chamber 52a with butner 50a, and 
pipe 58a connects the air supply system to port 40. 
Thus a second complete air supply system is provided 
to assist in the recirculation of air throughout the incin 
erator as a supplement to first air supply system 50. 

It will be apparent that if the incinerator 10 is of rela 
tively large size, one burner 30 will be insufficient for 
proper and efficient incineration of large charges in 
chamber 12. Therefore, in accordance with this inven 
tion one or more additional burners may be provided. 
In the drawings one such additional burner is shown, 
located diametrically opposite the first burner 30. 
The second burner 30a is mounted beneath a ramp 

64 in the floor of the afterburner, as shown best in 
FIGS. 2 and 4. The ramp 64 thus provides a space 66 
within which burner 30a may be installed in a wall 67 
so as to direct its flame into the afterburner. Burner 30a 
is located adjacent port 40 which contains a conduit 
60a similar to conduit 60. 

In operation of apparatus of this character, when the 
burners 30-30a are operated simultaneously with 
blowers 50-50a, hot burner gases are directed into the 
afterburner 14 toward the flue 24. Some of these gases 
will pass into the trash chamber 12 in a recirculating 
pattern through ports 42-44. All gases from the trash 
chamber 12 pass through ports 38-40 into the after 
burner 14 and mix with the burner flames, effecting 
complete combustion of smoke and odors. Thus the af 
terburner 14 becomes a volatiles combustion chamber. 
Part of this mixture of combusted gases passes through 
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4. 
ports 42-44 back to the trash chamber 12 and becomes 
the source of heat by means of which the trash is heated 
and burned. 

It will be apparent that means may be provided for 
controlling the initial inflow of air into the afterburner 
so that the afterburner will become preheated before 
combustion of trash in chamber 12, thus avoiding the 
production of unburned smoke, odors and other pollut 
ants during the early moments of an incineration cycle. 

Referring now to FIG. 5, there is shown a modular 
incinerator construction for commercial or industrial 
use wherein a building 70 is located on or below ground 
surface and supports the incinerator i0 described 
above. A conveyor 72, for example, may be employed 
to deposit trash or refuse in the trash chamber, while 
doors 74 in the building may be opened to permit 
trucks or other vehicles to move periodically into a po 
sition beneath trap doors 76 in the floor of the trash 
chamber to remove the small amounts of ash which 
form the residue of incineration. 

It will be apparent that with such a modular construc 
tion as described here various sizes of components can 
be easily selected and assembled to create incinerator 
systems of the particular sizes and capacities desired. 
From the foregoing it will be apparent that all of the 

objectives of this invention have been achieved by the 
structures shown and described. It will be understood, 
however, that various changes and modifications in the 
structures shown and described may be made by those 
skilled in the art without departing from the spirit of the 
invention as expressed in the accompanying claims. 
Therefore, all matter shown and described is to be in 
terpreted as illustrative and not in a limiting sense. 

I claim: 
1. An incinerator comprising a centrally disposed 

main combustion chamber, an afterburner chamber en 
circling the main combustion chamber, burner means 
in said afterburner chamber, a wall separating said 
chambers, and at least two spaced port means in said 
wall for circulation of gases therethrough between said 
chambers, and an exhaust flue connected with said af 
terburner chamber. - 

2. An incinerator as set forth in claim 1 having pump. 
means operatively connected with one chamber for cir 
culating gases between said chambers through said port 
CaS. 

3. An incinerator as set forth in claim 2 wherein said 
pump means has a portion located in said main com 
bustion chamber adjacent one of said port means for 
introducing air under pressure through said adjacent 
port into said afterburner chamber. 
4. An incinerator as set forth in claim 3 wherein a 

venturi is disposed within said port means, and said 
portion of the pump means comprises a nozzle within 
and smaller than said port means whereby air passing 
from said nozzle into the venturi will draw with it gases 
from the main combustion chamber. 

5. An incinerator comprising a trash chamber, an af 
terburner chamber encircling said trash chamber, a 
wall between the trash chamber and afterburner cham 
ber, burner means within the afterburner chamber, a 
first port in said wall adjacent said burner, and pump 
means in said trash chamber adjacent said port for in 
troducing air under pressure through said port into the 
afterburner, and a second port in said wall spaced from 
said first port for permitting flow of air and gases from 
the afterburner chamber into the trash chamber. 
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6. An incinerator as set forth in claim Shaving an ex 
haust flue connected with said afterburner chamber. 

7. An incinerator as set forth in claim 5 having a sec 
ond burner in said afterburner chamber, a third port 
adjacent said second burner, a fourth port spaced from 
said third port, and second pump means in said after 
burner adjacent said third port. 
8. An incinerator as set forth in claim 5 wherein baf 

fles are located in said afterburner chamber adjacent 
each port, said baffles being disposed to intercept only 
a portion of the air-gas mixture passing through the af 
terburner chamber for deflecting said portion back 
through the ports into the trash chamber. 

9. An incinerator comprising a central combustion 
chamber, an encircling afterburner chamber separated 
from said combustion chamber by an annular wall, 
burner means in said afterburner chamber for heating 
gases therein to combustion temperatures, at least two 
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6 
spaced port means in said wall, and recirculation means 
for circulating air-gas mixtures back and forth between 
the chambers, and an exhaust flue connected with said 
afterburner chamber. 

10. An incinerator as set forth in claim 9 wherein said 
recirculation means comprises pump means adjacent 
one of said port means for directing air and gas from 
the central combustion chamber into the afterburner 
chamber, and deflector means for guiding circulation 
of said air and gas back into the central combustion 
chamber through a different port means. 

11. An incinerator as set forth in claim 10 wherein 
said deflector means are located in said afterburner 
chamber adjacent said additional port means for inter 
cepting and deflecting into the central combustion 
chamber a portion only of the air and gas flowing 
through the afterburner chamber. 
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