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(57) ABSTRACT 

A moving bottom type incineration oven having: an 
inlet for supplying mineral pebbles or grains, the inlet 
being located in a first side wall of the oven; an outlet 
for removing the incinerated residue and the mineral 
pebbles or grains, the outlet being located in a second 
side wall of the oven, opposite the first side wall; and 
a conveying means forming the bottom of the oven 
and having an upper surface running from the inlet to 
ward the outlet. Mineral pebbles are deposited on the 
upper surface of the conveying means to form a layer 
thereon. Rubbish deposited on the layer of mineral 
pebbles is incinerated. The conveying means may be a 
single conveyor or a combination or plurality of con 
veyors of relatively short length arranged as stairs. The 
combustion gas may be introduced into the oven 
through the layer of mineral pebbles or crushed rock, 
or alternatively, through port or ports in the side walls. 

11 Claims, 5 Drawing Figures 
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MOVING BOTTOM INCINERATOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a rubbish incineration oven 

having a moving bottom, and more particularly to a 
rubbish incineration oven having a conveyor forming a 
bottom in the oven and extending from an inlet for in 
troducing mineral pebbles or grains to an outlet 
through which the incinerated rubbish and the pebbles 
are removed. The upper run of the conveyor is adapted 
to carry a layer of mineral pebbles. 

2. Description of the Prior Art 
The nature of municipal solid waste has changed with 

recent advances in container and packaging technology 
and a generally rising level of affluence. The recent ten 
dency is that the type rubbish containing a high amount 
of moisture has decreased in quantity, while plastic 
waste has increased. The conventional incineration 
oven is designed for incinerating rubbish having a rela 
tively low calorific value. Thus such a conventional 
oven will have a short service life when used to inciner 
ate plastic wastes which have very high calorific values 
and which generated corrosive gases. For this reason, 
the conventional type incineration oven is suitable for 
the incineration of plastic rubbish or waste. Thus, there 
exists a need in the art for an incineration oven adapted 
to incinerate plastic rubbish or rubbish containing large 
amounts of plastic waste. 
The incineration of plastic waste or rubbish requires 

a great amount of air. The production of soot results 
from poor circulation of airflow within the incineration 
or from inadequate air, which conditions result in in 
complete combustion. In addition, the metallic fire lat 
tice which supports the rubbish during combustion is 
subject to corrosion due to HCl, SO, SO3, HCN, NO, 
etc. contained in the exhaust gas. Furthermore, tar 
matter from the rubbish tends to clog the openings of 
the fire lattice, 

SUMMARY OF THE INVENTION 

it has now been found that the foregoing and related 
disadvantages are overcome by a moving bottom type 
incineration oven having: an inlet for supplying mineral 
pebbles or grains, the inlet being located in a first side 
wall of the oven; an outlet for removing the incinerated 
residue and the mineral pebbles or grains, the outlet 
being located in a second side wall of the oven, oppo 
site the first side wall; and a conveying means forming 
the bottom of the oven and having an upper surface 
running from the inlet toward the outlet. Mineral peb 
bles are deposited on the upper surface of the conveyor 
means to form a layer thereon. Rubbish deposited on 
the layer of pebbles is incinerated. The pebble layer 
protects the conveyor from corrosive combustion gases 
having high calorific value and allows continuous incin 
erator operation. 

In one embodiment of the invention, there is pro 
vided a moving bottom type incineration oven which 
has a plurality of conveyors of relatively short length 
which are arranged so as to form stairs, thereby in 
creasing the mixing of the rubbish by turnover at the 
junctions of the conveyors. 
At least part of the combustion air may be introduced 

through the layer of the mineral pebbles or grains. Al 
ternatively, the combustion air may be introduced 
through a port or ports in the side walls. 
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2 
Accordingly, it is a principal object of the invention 

to provide an incineration oven which solves the metal 
lattice corrosion problem and which permits continu 
ous operation. 
Other objects and further scope of applicability of 

the present invention would become apparent from the 
detailed description to follow, taken in conjunction 
with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional diagram of a moving bot 
tom type incineration oven of the present invention; 
FIG. 2 is a cross-sectional diagram of another em 

bodiment of the moving bottom type incineration oven 
of the present invention; 
FIG. 3 is a cross-sectional diagram of a yet another 

embodiment of the moving bottom type incineration 
oven of the present invention having stepped conveyor 
means, and 
FIGS. 4 (a) and 4 (b) are perspective views of fire 

lattices suitable for use in the incineration oven of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows an incinerator of the present invention 
having an inlet 1 for the introduction of raw waste and 
an inlet 2 for supplying pebbles or crushed stones to 
form a layer on conveyor 3 which covers the bottom of 
the oven. Shown at 4 is a main burner, at 5 a subsidiary 
burner and at 7 an inlet through which the combustion 
air is supplied to the interior of the furnace. Sealing 
means 10 seals the lower portion of the oven. A blower 
11 is provided for introducing combustion air. A screen 
12 serves to separate the mineral pebbles or crushed 
rock from the ashy residue. 
The conveyor 3 which forms a moving bottom for the 

oven may be a perforated endless strip capable of with 
standing the elevated temperature, as shown in FIG. 1, 
or in the form of a plurality of scrapers 14 which move 
along a stationary perforated plate 13, as shown in FIG. 
2. 
The perforated endless strip may be the type shown 

in FIG. 4 (a), i.e., a metal lattice or the type shown in 
FIG. 4 (b), i.e., a run of a plurality of metal strips cou 
pled to each other. In operation a support material, 
mineral pebbles or grains of a relatively large size, are 
continuously supplied to the endless perforated metal 
strip so as to form a layer 9 having a depthy within the 
range of from 5 to 100 cm, thus forming an oven bot 
tom 8. The raw waste or rubbish is continuously fed 
through the inlet 1 onto the oven bottom 8 for the in 
cineration by means of the main burner 4. The main 
burner is used only in the initial stage of the incinera 
tion, and thereafter the combustion is self-sustaining 
due to the heat of the burning rubbish, thus obviating 
the use of the main burner as a heat source. The com 
bustion air may be supplied through the oven bottom 
8, i.e., through the layer of the mineral pebbles or 
grains, or, alternatively, through port or ports 6 in the 
side wall of the combustion chamber. 
The conveyor 3 is operated continuously or intermit 

tently, as required. The speed of the conveyor is con 
trolled to provide a dwell time for the rubbish within 
the oven that will give complete combustion. Thus, 
when the rubbish on the conveyor reaches the dis 
charge end of the oven, the rubbish at that point will be 
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completely burned. The ash is discharged at 20 along 
with the mineral pebbles or grains. Thus, there is no 
possibility of non-combustible matter or combustion 
residue, i.e. ash, accumulating within the oven. As in 
FIG. 1, the combustion residue on the mineral pebbles 
or grains 2 exits from the oven at outlet 20. In order to 
close off the oven from the outside at that point, adja 
cent to outlet 20 is an inlet 21 through which mineral 
pebbles or grains 2' are continuously deposited on the 
combustion residue. This promotes an increase in the 
amount of air entering the oven through its bottom por 
t1Ol. 
The mineral pebbles or grains 2' to be used at the 

outlet 20 may be the same as those (indicated at "2") 
employed at the inlet. The mineral pebbles or grains 
coming off of the end of the conveyor 3 are separated 
from the combustion residue by means of a screen 12, 
and recycled by returning a part thereof to the inlet for 
mineral pebbles or grains 2, and the remainder to the 
inlet 21. 
The conveyor 3 may be an endless strip of a plurality 

of metal plates, bars or lattice elements coupled to each 
other. If required, a combination of such conveyors 
may be used. With a combination or plurality of con 
veyors, the conveyors are arranged so as to form stairs 
or steps, as shown in FIG. 3. Thus, when the rubbish is 
transferred from one conveyor to another, a mixing ac 
tion or agitation results, thus improving the combustion 
efficiency. The lengths of the conveyors as used in such 
an embodiment are not necessarily the same, i.e., the 
length of the first conveyor may be longer than that of 
the following, depending on design requirements. 
Each individual metallic conveyor may be provided 

with air ports 15 as shown in FIG. 3 to introduce air 
through the layer of mineral pebbles or grains from be 
low; or stationary air injecting tubes may be provided 
adjacent the upper or lower flight of the conveyor for 
supplying the combustion air. Air injection nozzles are 
provided along the air supply tube 15. The air injection 
nozzles are directed upwardly where the supply tubes 
15 are below the upper flight or run of the conveyor, 
and are directed downwardly where the air supply 
tubes 15 are above the upper run of the conveyor. 

If the metallic conveyor has perforations such as 16 
(FIG. 4a) or 17 (FIG. 4b), air will freely flow into the 
oven because of the negative pressure existing within 
the oven, and thus no air feeding device is necessary. 
However, in cases where a great amount of air is re 
quired as in the case of the combustion of the plastic 
waste, means for force feeding air into the oven is re 
quired. The flow rate of the air entering may be easily 
regulated. It should be noted, however, that the lower 
portion of the oven may be sealed airtight to force the 
air into the oven through the layer of the mineral peb 
bles or grains. However, the combustion air need not 
necessarily be supplied through the layer of mineral 
pebbles or crushed rock. Part or all of the combustion 
air may be supplied through other portions of the oven 
bottom and/or side walls, but at least part of the com 
bustion air should preferably be supplied from beneath 
the layer of pebbles. 
The layer of the pebbles or grains should be from 

about 5 to about 100 cm in depth. The surface portion 
of the pebble layer is heated by the combustion of the 
rubbish while the lower portion of the layer is at a lower 
temperature, cooled by the air supplied from beneath 
the layer. If required, the pebble layer may be made so 
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4 
deep that the melt of the plastic waste will not reach the 
conveyor due to the melt becoming solidified within 
the pebble layer. The molten plastic generally remains 
on the surface of the pebble layer, and thus undergoes 
complete combustion. It should be apparent that the 
metallic surface of the conveyor will not encounter cor 
rosive gas because of the air passing through the layer 
of the pebbles and because of the negative pressure 
prevailing inside the oven. 

It is preferred that the mineral pebbles or fragments 
be of such a size which will provide ample void space 
within the layer so as to permit the free passage of air 
therethrough. The pebbles etc. may be any material of 
a nature which can withstand the elevated temperature. 
Quartz pebbles commonly found in alluvial deposits are 
suitable. Crushed granite, etc., is also satisfactory. 
As is apparent from the foregoing description, the 

moving bottom incinerator of the present invention, 
formed of non-combustible materials, e.g. crushed rock 
or pebbles, is well suited for the incineration of plastic 
waste having a high calorific value and which generates 
corrosive gas. Another advantage is, by means of the 
moving bottom, the combustion residue is continuously 
removed, and the speed of the conveyor may be ad 
justed in accordance with the type of rubbish to be in 
cinerated. The apparatus of the present invention is 
ideally suited for the incineration of municipal rubbish 
and like materials. 
The invention may be embodied in other specific 

forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in 
dicated by the appended claims rather than by the fore 
going description, and all changes which come within 
the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
We claim: 
1. An incineration furnace comprising: 
a housing; 
means constituting a movable bottom portion of said 
housing; 

means for depositing a support material selected 
from pebbles and crushed rock onto said movable 
bottom portion to form a layer thereon; 

means for moving said bottom portion and said layer 
of support material transversely along said housing 
into a rubbish or waste combustion stage and 
through an outlet in said housing; 

means for introducing rubbish or waste onto the top 
of said layer prior to said combustion stage; 

means for burning said rubbish or waste within said 
housing to produce an incombustible residue; and 

means for closing off space above said layer at said 
outlet so as to obstruct air from entering the hous 
ing through said outlet while permitting withdrawal 
of said support material together with said incom 
bustible residue therefrom. 

2. The furnace of claim 1 additionally comprising 
means for separating said support material from said 
residue. 

3. The furnace of claim 1 wherein said means for 
moving said support material along the bottom of the 
furnace comprises at least one endless belt having an 
upper run and a lower run. 

4. The furnace of claim 1 wherein said means for 
moving said support material along the bottom of the 
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furnace comprises a plurality of endless belts arranged 
in stepped fashion so that the waste or rubbish is se 
quentially transferred from an upper endless belt to the 
next adjacent lower endless belt. 

5. The furnace of claim 3 wherein said endless belt 
has a plurality of aperatures and wherein said furnace 
additionally comprises means for introducing combus 
tion air through said aperatures. 

6. The furnace of claim 5 wherein said endless belt 
is in the form of a plurality of metal strips coupled to 10 
each other. 

7. The furnace of claim 1 wheren the bottom of the 
furnace is a stationary metal support. 

8. The furnace of claim 7 wherein said metal support 
has a plurality of aperatures and wherein the furnace 
additionally comprises means to introduce combustion 
air upwardly through said aperatures. 
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6 
9. A process for the incineration of rubbish or waste 

in a furnace comprising: 
forming a layer of an incombustible support material 

selected from pebbles and crushed rock on a bot 
tom portion of the furnace; 

moving said layer through the furnace at a predeter 
mined rate; 

supplying the rubbish to be burned to the surface of 
said layer, and 

burning said rubbish within the furnace. 
10. The process of claim 9 additionally comprising 

introducing at least a portion of the combustion air into 
the furnace upwardly through said layer. 

11. The process of claim 9 wherein said moving is in 
termittent. 
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