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chambers including a primary chamber and a secon 
dary chamber separated by a movable closure means. 
Incineration is started in the primary combustion 
chamber, then ash including unburned residual matter 
is dropped from the primary chamber through the 
movable closure means to the secondary chamber 
which is located subjacent thereto. Smoke and gas 
generated by continuing combustion of the incom 
pletely burned residual matter is returned through a 
controlled passageway to the incinerator downstream 
therefrom whereby it is again subjected to incinerating 
temperatures before it is directed through an exhaust 
duct to the atmosphere. 

8 Claims, 2 Drawing Figures 
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MULTIPLE CER INCINERATOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a device for the incineration 

of waste material. The device includes an incinerator 
including an enclosed primary combustion or pyrolyz 
ing chamber, a subjacent secondary combustion cham 
ber, and an afterburner. The secondary combustion 
chamber is closed except for a source of air and fuel for 
combustion and an exhaust duct connected back to the 
incinerator whereby smoke and other gaseous matter 
generated therein may again be subjected to high com 
bustion temperatures before it is exhausted to the at 
mosphere. 

2. Description of Prior Art ’ 
While it is common knowledge that a multicham 

bered incinerator constructed to include a controlled 
pyrolyzing chamber together with an afterburner com 
prises a common arrangement for eliminating organic 
waste, the effective operation of such apparatus re 
quires complete pyrolyzation of waste and then com 
plete cooling of the pyrolyzing chamber before the in 
cinerator may be opened to the atmosphere and the ash 
manually removed therefrom in the manner shown by 
U. S. Pat. Nos. 3,491,707 and 3,505,181. 

In these patents, the incinerator comprises a housing 
enclosing a grateless combustion chamber that effects 
the pyrolyzation of organic waste thereinand having in 
combination an afterburner that is connected to the 
housing exhaust to burn the gases given off therefrom. 
Pyroly'zation of waste may continue for some time, but 
when periodically charging with waste material the 
loading door must be opened so that the controlled at 
mosphere in the pyrolyzing chamber altered, and the 
conditions of pyrolyzation thus terminated. Moreover, 
pyrolyzation must be halted periodically to permit a 
cool-down of the chamber suf?cient to allow it to be 
manually opened and the accumulation of ash re 
moved. Furthermore, conventional metallic grates can 
not be used in high temperature zones as their longevity 
requires the continuous ?ow of cooling air in a manner 
not avilable in a controlled atmosphere incinerator. 

SUMMARY OF THE INVENTION 

It has been found that when incinerating a normal 
mix of organic waste and trash the completion of a nor 
mal burning cycle of operation may require from six to 
eight hours time, although 90 percent of the waste. 

1 charge may be burned during the first hour or so of 
operation. Therefore, most of the burning time is re 
quired to dispose of but a small part of the unburned 
residual matter, by far the largest portion of the waste 
being disposed of during the first moments of opera 
tion. 
The present invention therefore relates to a con 

trolled air pyrolyzing or starved air type incinerator of. 
the grateless type wherein partially pyrolyzed material 
is moved from an enclosed primary chamber to a simi 
larly enclosed secondary chamber for completion of 
the burning cycle where controlled amounts of fuel are 
accordingly supplied. Gases and smoke from the in 
completely burned residue in the secondary chamber 
are ducted back into the incinerator where ?nal com-, 
bustion is effected so only carbon dioxide, water and 
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2 
some metallic fumes are exhausted into the atmo 
sphere. ' 

BRIEF DESCRIPTION OF THE vDRAWING 

A better understanding of the invention may be had 
by reference to the drawings in which: 
FIG. 1 is a sectional elevation of my invention. 
FIG. 2 is a line graph that shows the reduction in vol 

ume of a charge in an incinerator as viewed with re 
spect to time. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the drawings of the present invention the reference 
numeral 10 designates a housing enclosing a pyrolyza 
tion or primary chamber 12 having an access door 14 
for the loading of waste material therein and an outlet 
opening 16 for the exhaust of gaseous products from 
the pyrolyzation chamber. 
Connected to the outlet opening 16 is a duct 18 that 

encloses an afterburner chamber 22 and‘ ‘exhausts 
through a stack 24 to the atmosphere. I 
A source of air 26 is directed through line 28 to the 

pyrolyzation chamber 12 through line 32 to the after 
burner 22 having respectively control valves 30 and 33 
whereby gases generated in chamber 12 may be pro 
vided with adequate air for the pyrolyzation of the 
waste in chamber 12 and complete burning of the pyro 
lyzed gases in the afterburner. A separate source of fuel 
is provided to the afterburner through line 34 and con 
trolled by valve 57 whereby temperatures therein may 
be maintained at frqm 12009519200‘? aadlbmush 
line 55 controlled by valve 50 to chamber 12 whereby 
the temperature therein may preferably range from 
500° to 1,500° F. depending upon the charge in cham 
ber 12. The valves in the air and fuel supply lines may 
be manually controlled or they may be thermostatically 
controlled in a manner that is now well known in the 
art and shown by U. S. Pat. No. 3,491,707. 
The bottom of the chamber 12 has a movable closure 

36 that comprises a single or multiple door arrange 
ment that effectively seals primary chamber 12 from a 
subjacent secondary chamber 38. The movable closure 
is formed of ceramic or other heat resistant material 
and is provided with a suitable arrangement such as hy 
draulic actuator 42 pivoted to an extension 49 on the 
closure 36, whereby the closure may be inclined as de 
sired to permit any material thereon to slide down to 
the secondary chamber 38. 
A connecting duct 44 joins chamber 38 to the pri 

' mary chamber 12 and to the afterburner 22 wherein 
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gases from chamber 38 may be selectively directed to 
chamber 12 of the afterburner 22. Suitable valves 45 
and 47 make possible the opening and closing of the 
connecting branch ducts to their respective chambers. 
A mechanical collector 51 having valve means 52 

through which air accumulation of particulate matter 
may be removed is included in the connecting duct 44 
whereby large particles of ash entering duct 44 are di 
rected through collector 51 and immediately removed 
from the carrier gas so they are not passed through duct 
44 and permitted to erode the duct and its control 
valves 45 and 47. 
As the ash and other residual matter falls from cham 

ber 12 to secondary chamber 38, agitation may pro 
duce a cloud of particulate matter including smoke and 
ash that accompanies the smoke produced by the un 
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burned particulate matter. At this time valve 47 is 
closed and valve 45 is opened so that the gases carrying 
particulate matter will be directed back into chamber 
12 which now serves as a settling chamber therefor. 
Thus, upon entering chamber 12 the small particles of 5 
particulate matter will drop to the bottom of the hous 
ing and gaseous material alone will exhaust to the after 
burner chamber 22 and the outlet stack 24. Inasmuch 
as combustion is closely controlled in chamber 12 by 
regulating valve 30 in the air duct 28 and valve 50 in 
fuel line 55, the delicate conditions of pyrolyzation 
therein may be further upset by directing exhaust gases 
including combustible gases and air back into chamber 
12 through duct 44. Therefore, after residual matter 
has been dumped through closure 36, the ash has set 
tled, and after a “burn” of a new charge in chamber 12 
has been initiated, valve 45 may be closed and valve 47 
to the afterburner opened so that exhaust from cham 
ber 38 now including air and fuel is not directed back 
into chamber 12 to. upset conditions of pyrolyzation 
there, but is ducted directly to afterburner 22 for high 
temperature incineration and then via stack 24 to the 
atmosphere. 

20 

An ash clean-out door 43 is provided in the secon- I 
dary incinerator chamber 38 to permit an accumula 
tion of ash to be periodically removed, generally at a 
time when the entire incinerator is shut down. How 
ever, by closing valves 39 and 47 for the air and fuel, 
the valves 45 and 47 for the exhaust gases, the chamber 
38 may be completely isolated from the rest of the in 
cinerator whereby the door 43 may be opened at any 
time without “upsetting” conditions in the rest of the 
incinerator. ' 

In operation, rubbish, garbage and other carbona 
ceous material is loaded into the incinerator chamber 
12 through loading door 14. Ignition is started therein 
by any suitable method such as simply opening fuel 
valve 50 and applying a lighted match to the ?owing 
fuel. The ?ow of air from source 26 is started and con 
trolled by opening valve 30 as required, and as the 
waste material in the incinerator burns, gas and smoke 
generated in chamber 12 is exhausted through exhaust 
port 16 to afterburner chamber 22. 
Excess air added to the ‘afterburner 22 through duct 

32 and fuel added through 34 causes complete combus 
tion of all pyrolyzed gas and smoke generated in cham 
ber 12 so only residual vgases and smoke are exhausted 
through stack 24 to the atmosphere. 

In a burn that normally takes six to eight hours for 
completion, approximately 90 percent of a total charge 
in an incinerator is burned in the ?rst hour, the remain 
ing ?ve to seven hours being required to burn the re 
maining 10 percent of the charge in the manner shown 
by graph of FIG. 2. 
Accordingly, incompletely burned residual matter 

and ash from chamber 12 is dumped through opened 
closure 36 by means of actuator 42. After being opened 
momentarily to permit residual matter to pass there 
through, the closure 36 is quickly closed so that a new 
charge of waste material may immediately be loaded 
through opening 14 and combustion thereof maybe 
initiated. . 

The incompletely burned residual matter in chamber 
38 continues to smolder and smoke, but the by-pass 
duct 44 now directs the exhaust therefrom through col 
lector 51 to the chamber 12 where it is immediately 
mixed with the hot gases therein and passed through 
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4 
port 16 to the afterburner 22 where the hydrocarbons 
are completely incinerated before being exhausted to 
the atmosphere. Conditions suitable for limited com 
bustion are maintained in chamber 38 by supplying air 
through supply line 35 as controlled by valve 39, and 
fuel from source 37 as controlled by valve 41 wherebyv 
there are in effect two superposed serially connected 
incinerators that vent separately into a single exhaust 
system so that continuous operation may be achieved 
in a “batch” type incinerator. 
A water spray device 58 may be used to lower the 

temperature of the ash before removed from chamber 
38 and to preclude the formation of a'dust cloud when 
removal of the ashes necessitates their agitation. ' 
Although the water spray device as well as the air and 

fuel supply lines to the various chambers of the inciner 
ator are controlled by valve means whose actuators are 
not shown in the drawing, it should be understood’ that _ 
conventional thermocouples in the several chambers 
may be used in the manner illustrated by U. S. Pat. Nos. 
3,491,707 and 3,595,181 without departing from the 
spirit of the invention. 

It is therefore intended that all matter contained in 
the above description or shown in the accompanying 
drawings shall be interpreted as illustrative and not in 
a limiting sense. " ' 

We claim: _ _ 

1. An incinerator for burning combustible waste ma 
terial comprising a primary combustion chamber hav 
ing an inlet opening for the admission of waste material 
and‘an outlet openingvfor the exhaust of gases gener 
ated therein, an outlet stack having an afterburner, 
means connecting the outlet stack to the outlet from 
the primary combustion chamber, a secondary com 
bustion chamber subjacent the primary combustion 
chamber, a source of air for combustion supplied to the 
primary and secondary combustion chambers, movable 
closure means separating the primary combustion 
chamber from the secondary chamber, means for actu 
ating the movable closure means, and duct means inter 
connecting the secondary combustion chamber and the 
incineratorv downstream therefrom whereby gas and 
particulate matter generated in the secondary combus 
tion chamber may be directed back into the incinerator 
to be subjected to further incineration. 

2. An incinerator for burning combustible waste ma 
terial as de?ned in claim 1 wherein the means that con 
nects the secondary combustion chamber and the in 
cinerator downstream therefrom comprises a duct be 
tween the primary and the secondary combustion 
chambers. 1 

3. An incinerator for burning combustible waste ma 
terial as de?ned in claim 1 wherein the movable closure 
comprises a partition that isolates the primary from the 1 
secondary combustion chambers. 

4. An incinerator for burning combustible waste ma 
terial as de?ned in claim 1 wherein the means con 
nected to the outlet of the primary combustion cham 
ber comprises a passageway intermediate the primary 
combustion chamber and afterburner. 

5. An incinerator for burning combustible waste ma 
terial as de?ned in claim 1 wherein the duct means 
comprises a branched duct connecting the secondary 
combustion chamber to the primary combustion cham 
ber and the afterburner. 

6. An incinerator for burning waste material as de 
fined in claim 4 wherein the branched duct includes 



5 
valve means adjacent the primary combustion chamber 
and the afterburner to control gas flow therethrough. 

7. An incinerator for burning combustible ivaste ma-v 
terial' as de?ned in claim 1 including an ash cleanout 
door in the secondary combustionchamber. 

8. An incinerator for burning combustible waste ma 
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. terial as de?ned ‘in claim. 1 including means brojecting 
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cooling water into the‘ secondary combustion chamber, 
a source of water, ‘and means regulating the flow of - 

water from the source of the secondary chamber. . 
* *l * w: 1k 

30' 

35 

40' - 

v45 

50 

65 


