
METHOD OF INCINERATING WASTE MATERIAL BY WAY OF DRY DISTILLATION AND
GASIFICATION BACKGROUND OF THE INVENTION Field of the Invention: The
present invention relates to a method of in- cinerating waste materials
such as waste tires, for example, through dry distillation and gasification
by thermally de- composing and gasifying a waste material by way of dry
dis- tillation to produce a combustible gas, burning the combus- tible gas,
and imparting the heat of combustion to a heat source such as a boiler or
the like. Description of the Prior Art: One known process of incinerating
waste materials such as waste tires, for example, is disclosed in Japanese
laid-open patent publication No. 5-296427. According to the disclosed
process, a waste material is placed in a fully closed gasification furnace
and a portion of the waste mate- rial is burned while the remainder of the
waste material is thermally decomposed through dry distillation with the
heat of combustion. A combustible gas produced by the waste ma- terial when
it is thermally decomposed is introduced from the gasification furnace into
a combustion furnace posi- tioned outside of the gasification furnace, and
the intro- duced combustible gas is burned in the combustion furnace.
During the above incinerating process, the gasifi- cation furnace is
supplied with oxygen (air) necessary to  



2 carry out the dry distillation through an oxygen supply pas- sage, and
the temperature at which the combustible gas is burned in the combustion
furnace is detected. The opening of a valve disposed in the oxygen supply
passage is con- trolled depending on the detected temperature through a
feedback loop so that the detected temperature will be equalized to a
certain substantially constant temperature. In the incinerating process,
the temperature at which the combustible gas is burned in the combustion
fur- nace, i.e., the combustion temperature of the combustible gas, varies
as indicated by the solid-line curve [err] in FIG. 2 of the accompanying
drawings. Specifically, after a portion of the waste material in the
gasification furnace has been ignited, starting dry distillation, the
combustion tempera- ture of the combustible gas in the combustion furnace
gradu- ally increases as the amount of a generated combustible gas
gradually increases. When the combustion temperature of the combustible gas
reaches a predetermined temperature, the opening of the valve in the oxygen
supply passage is con- trolled to keep the combustion temperature
continuously at the predetermined temperature. When the remainder of the
waste material which can be thermally decomposed is reduced in amount as
the dry distillation is in progress, since the amount of a generated
combustible gas is reduced even though 



the opening of the valve is controlled, the combustion tem- perature of the
combustible gas in the combustion furnace gradually decreases from the
predetermined temperature.    3 According to the above incinerating
process, the waste material can be incinerated in a manner to prevent gases
such as NOx, etc. which are harmful to environments from being emitted when
the predetermined temperature is set to a suitable temperature.
Furthermore, the heat of combus- tion of the combustible gas can
effectively be utilized when it is imparted to a heat source of an
apparatus which util- izes heat energy, such as a boiler or the like. The
appara- tus such as a boiler or the like can be operated efficiently during
a period of time in which the combustion temperature of the combustible gas
is maintained at the substantially constant temperature. It is desirable to
process a large amount of waste material efficiently in the incinerating
process. If the heat of combustion of the combustible gas in the combustion
furnace is utilized as the heat source of the apparatus such as a boiler or
the like, it is also preferable to be able to operate the apparatus
efficiently over a continuous period of time. These demands may be met by
increasing the capac- ity of the gasification and combustion furnaces for
process- 



ing a large amount of waste material. However, a large amount of waste
material placed in the gasification furnace generally prevents the heat
from being smoothly propagated for dry distillation, making it difficult to
thermally de- compose the waste material stably and sufficiently through
dry distillation. When this happens, the amount of a gener- ated
combustible gas is unstable, and the combustion tem-    4 perature of the
combustible gas in the combustion furnace is also unstable, tending to
generate undesirable gases such as NOx, etc. and failing to stably operate
the apparatus such as a boiler or the like efficiently. In view of the
above problems, the inventor at- tempted to provide two or more sets of
gasification and com- bustion furnaces, and thermally decompose a waste
material through dry distillation and burn a produced combustible gas
successively or alternately at suitable times in the gasifi- cation and
combustion furnaces of the sets, for thereby processing a large amount of
waste material and imparting the heat of combustion of the combustible gas
successively or alternately from the combustion furnaces to the heat source
of an apparatus such as a boiler or the like, so that the apparatus can
operate continuously over a long period of time. 



More specifically, if there are two sets of gasi- fication and combustion
furnaces available, then a waste material is thermally decomposed through
dry distillation and a generated combustible gas is burned in one of the
two sets of gasification and combustion furnaces, and the heat of
combustion of the combustible gas is imparted to the heat source of an
apparatus such as a boiler or the like. When the dry distillation of the
waste material in the gasifica- tion furnace is finished, a waste material
starts being thermally decomposed through dry distillation and a gener-
ated combustible gas starts being burned in the other set of    5
gasification and combustion furnaces, and the heat of com- bustion of the
combustible gas is imparted to the heat source of the apparatus such as a
boiler or the like. The above combination of the sets of gasification and
combustion furnaces makes it possible to process a larger amount of waste
material and increase the period dur- ing which the head of combustion is
imparted to the appara- tus such as a boiler or the like, resulting in an
increased period of time during which the apparatus can operate con-
tinuously. When the waste material is incinerated and the apparatus such as
a boiler or the like is operated using the 



two sets of gasification and combustion furnaces, the other next set of
gasification and combustion furnaces should preferably begin to operate
with such timing that when the combustion temperature (see the solid-line
curve [err] in FIG. 2) of the combustible gas produced by the operation of
the first set of gasification and combustion furnaces starts being lowered
from the predetermined temperature, the com- bustion temperature of the
combustible gas produced by the operation of the next set of gasification
and combustion furnaces rises to the predetermined temperature as indicated
by the broken-line curve [err] in FIG. 2. With such starting of operation
of the next or subsequent set of gasification and combustion furnaces, the
temperature of the heat of combus- tion imparted to the apparatus such as a
boiler or the like is kept at the predetermined temperature after the
combus-    6 tion temperature of the combustible gas in the combustion
furnace of the prior set has reached the predetermined tem- perature until
the combustion temperature of the combustible gas in the combustion furnace
of the subsequent set begins to drop from the predetermined temperature.
During this time, the amount of thermal energy applied to the apparatus
such as a boiler or the like per unit time is kept substan- tially
constant, so that the apparatus can stably be oper- 



ated efficiently over a prolonged period of time. If the time to operate
the subsequent set of gasi- fication and combustion furnaces is delayed
from the above timing, i.e., if the combustion temperature of the combusti-
ble gas in the combustion furnace of the subsequent set reaches the
predetermined temperature, as indicated by the imaginary-line curve [err]
in FIG. 2, after the combustion tem- perature of the combustible gas in the
combustion furnace of the prior set has dropped a certain level from the
predeter- mined temperature, then since the temperature of the heat of
combustion imparted to the apparatus such as a boiler or the like
temporarily falls greatly, the apparatus tends to oper- ate unstably. If,
on the other hand, the combustion tem- perature of the combustible gas in
the combustion furnace of the subsequent set reaches the predetermined
temperature, as indicated by the imaginary-line curve [err] in FIG. 2,
while the combustion temperature of the combustible gas in the combus- tion
furnace of the prior set is being still maintained at the predetermined
temperature, i.e., if the periods in which    7 the combustion temperatures
of the combustible gas in the combustion furnaces of the prior and
subsequent sets are maintained at the predetermined temperature overlap
each other, then the temperature of the heat of combustion im- 



parted to the apparatus such as a boiler or the like is maintained, but the
amount of thermal energy imparted to the apparatus per unit time is
excessively large in the overlap- ping periods, with the result that the
apparatus tends to operate unstably. In this case, the period of time in
which the required heat of combustion is continuously imparted to the
apparatus such as a boiler or the like is shorter than if the gasification
and combustion furnaces of the subse- quent set start to operate with
appropriate timing as de- scribed above. The inventor predicted that if the
amount of a waste material accommodated in the gasification furnace (which
corresponds to the capacity of the gasification fur- nace) remains the
same, then the period of time (hereinafter referred to as a
"temperature-constant time") in which the combustion temperature of the
combustible gas is maintained at the predetermined temperature is
substantially constant, and the period of time (hereinafter referred to as
a "temperature-rising time") in which the combustion tempera- ture of the
combustible gas rises to the predetermined tem- perature after the
gasification and combustion furnaces have started to operate is also
substantially constant, and esti- mated and established a
temperature-constant time and a tem-    8 



perature-rising time based on the above presumption. The inventor also
attempted to start operating the gasification and combustion furnaces of
the subsequent set upon elapse of a time that is calculated by subtracting
the temperature- rising time from the temperature-constant time which has
started from the time when the combustion temperature of the combustible
gas in the combustion furnace of the prior set reached the predetermined
temperature. As a result of various research efforts, the in- ventor has
found out that while the temperature-rising time is not largely affected by
the manner in which the waste material is stored in the gasification
furnace, the tempera- ture-constant time may not necessary remain constant
even if the amount of waste material stored in the gasification fur- nace
is the same, and is likely to vary relatively greatly depending on the
manner in which the waste material is stored in the gasification furnace.
Therefore, even if the gasification and combustion furnaces of the
subsequent set start operating based on the temperature-constant time and
the temperature-rising time as described above, the gasifi- cation and
combustion furnaces may start operating too late or too early with respect
to the appropriate timing. Conse- quently, it has been difficult to operate
the gasification and combustion furnaces of the subsequent set reliably
with suitable timing. SUMMARY OF THE INVENTION  



9 It is therefore an object of the present invention to provide a method of
incinerating waste materials through dry distillation and gasification by
operating at least two sets of gasification and combustion furnaces
reliably with appropriate timing for thereby operating an apparatus such as
a boiler or the like stably and efficiently over a long period of time when
the gasification and combustion furnaces of the at least two sets are
operated successively or alter- nately, and the heat of combustion of
combustion gases gen- erated by the combustion furnaces is imparted
continuously to a heat source of the apparatus such as a boiler or the
like. As a result of various research activities, the inventor has made the
following findings: When the opening of a valve disposed in an oxygen
supply passage connected to a gasification furnace is controlled so as to
keep the com- bustion temperature of a combustible gas in a combustion
furnace at a constant temperature, the amount of the combus- tible gas is
reduced at an ending stage of drying distilla- tion of a waste material in
the gasification furnace, and hence the opening of the valve is increased
to increase the amount of the combustible gas that is produced. In a stage
where the opening of the valve increases, the period of time spent after
the opening of the valve has increased to a pre- 



determined opening until the combustion temperature of the combustible gas
in the combustion furnace starts to drop is substantially constant
regardless of the manner in which the    10 waste material is stored in the
gasification furnace. Therefore, in an interval in which the opening of the
valve disposed in the oxygen supply passage connected to the gasi- fication
furnace is large in the ending stage of drying dis- tillation of the waste
material in the gasification furnace, the period of time after a certain
time in the interval un- til the combustion temperature of the combustible
gas in the combustion furnace starts to drop corresponds to the opening of
the valve at the certain time. Consequently, in the case where two sets or
combinations of gasification and combus- tion furnaces are successively to
be operated, if the gasi- fication and combustion furnaces of the
subsequent set start to operate depending on the opening of the valve in
the oxy- gen supply passage connected to the gasification furnace of the
prior set, and also if the opening of the valve which starts to operate the
gasification and combustion furnaces of the subsequent set is set to an
appropriate opening, then it is possible to substantially equalize the
period of time after gasification and combustion furnaces of the subsequent
set have started to operate until the combustion temperature 



of the combustible gas in the combustion furnace of the prior set starts to
drop to the period of time required un- til the combustion temperature of
the combustible gas in the combustion furnace of the subsequent set rises
to a prede- termined temperature. To achieve the above object, there is
provided in accordance with the present invention a method of incinerat-
ing a waste material through dry distillation and gasifica- tion,
comprising the steps of (a) thermally decomposing a waste material stored
in a first gasification furnace through dry distillation, (b) introducing a
combustible gas produced in the first gasification furnace by the dry dis-
tillation into a first combustion furnace, combusting the combustible gas
in the first combustion furnace, and impart- ing the heat of combustion to
a heat source of an object to be heated, (c) controlling the opening of a
valve disposed in an oxygen supply passage connected to the first gasifica-
tion furnace to supply an amount of oxygen required to ther- mally
decompose the waste material in the first gasification furnace through dry
distillation in order to keep the com- bustion temperature of the
combustible gas in the first com- bustion furnace at a substantially
constant combustion tem- perature upon the dry distillation of the waste
material in the first gasification furnace, (d) starting to thermally 



decompose a waste material stored in a second gasification furnace through
dry distillation when the opening of the valve disposed in the oxygen
supply passage connected to the first gasification furnace increases and
becomes greater than a predetermined opening at an ending stage of the dry
distillation of the waste material in the first gasification furnace, (e)
introducing a combustible gas produced in the second gasification furnace
by the dry distillation into a second combustion furnace, combusting the
combustible gas in the second combustion furnace, and imparting the heat of
12 combustion to the heat source of the object to be heated, and (f)
controlling the opening of a valve disposed in an oxygen supply passage
connected to the second gasification furnace to supply an amount of oxygen
required to thermally decompose the waste material in the second
gasification fur- nace through dry distillation in order to keep the
combus- tion temperature of the combustible gas in the second com- bustion
furnace at the substantially constant combustion temperature upon the dry
distillation of the waste material in the second gasification furnace. Each
of the steps (a) and (d) comprises the steps of igniting and burning a
portion of the waste material, and thermally decomposing the remainder of
the waste material 



with the heat of combustion of the portion of the waste ma- terial. Each of
the steps (c) and (f) comprises the steps of reducing the opening of the
valve when the combustion temperature of the combustible gas in the
combustion furnace is higher than a given temperature preset as the
substan- tially constant combustion temperature, and increasing the opening
of the valve when the combustion temperature of the combustible gas in the
combustion furnace is lower than the given temperature. Each of the steps
(b) and (e) comprises the step of mixing the combustible gas introduced
from the gasifica- tion furnace into the combustion furnace with oxygen re-
quired to combust the combustible gas to combust the combus-    13 tible
gas in the combustion furnace. The opening of the valve disposed in the
oxygen supply passage connected to the first gasification furnace at the
time of starting to thermally decompose the waste material stored in the
second gasification furnace through dry distillation in the step (d) is
determined such that a period of time spent after the opening of the valve
disposed in the oxygen supply passage connected to the first gasifi- cation
furnace has increased to the predetermined opening 



until the combustion temperature of the combustible gas in the first
combustion furnace starts to drop from the sub- stantially constant
combustion temperature is substantially equal to a period of time spent
after the dry distillation of the waste material stored in the second
gasification fur- nace has been started until the combustion temperature of
the combustible gas in the second combustion furnace in- creases to the
substantially constant combustion tempera- ture. With the arrangement of
the present invention, when the opening of the valve disposed in the oxygen
supply passage connected to the first gasification furnace in- creases and
is greater than the predetermined opening at the ending stage of the dry
distillation of the waste material in the first gasification furnace, the
dry distillation of the waste material stored in the second gasification
furnace is started. By setting the predetermined opening for the valve to
an appropriate value, it is possible to substan-    14 tially equalize the
period of time spent after the dry dis- tillation of the waste material in
the second gasification furnace has started until the combustion
temperature of the combustible gas in the first combustion furnace starts
to drop from the substantially constant combustion temperature 



to the period of time required until the combustion tempera- ture of the
combustible gas in the second combustion furnace increases to the
substantially constant combustion tempera- ture, regardless of the manner
in which the waste materials are stored in the first and second
gasification furnaces. With the predetermined opening for the valve being
thus set to an appropriate value, the heat of combustion at a sub-
stantially constant temperature can be imparted continuously from the first
and second combustion furnaces to the heat source of the object to be
heated, such as a boiler, and the quantity of heat imparted per unit time
can be uniformized continuously upon a shift from the combustion of the
combus- tible gas in the first combustion furnace to the combustion of the
combustible gas in the second combustion furnace. Therefore, the sets of
the gasification and combustion fur- naces can be operated successively or
alternately to impart the heat of combustion at a substantially constant
tempera- ture continuously to the heat source of the object to be heated
over a long period of time, with the result that an apparatus such as a
boiler or the like which is to be heated can be operated stably and
efficiently over a long period of time.    15 Further according to the
present invention, upon 



the dry distillation of the waste material in the second gasification
furnace, the waste material ashed in the first gasification furnace is
removed and then a waste material is newly stored in the first gasification
furnace.  At an end- ing stage of the dry distillation of the waste
material in the second gasification furnace, the waste material newly
stored in the first gasification furnace starts being ther- mally
decomposed through dry distillation when the. opening of the valve disposed
in the oxygen supply passage connected to the second gasification furnace
increases and becomes greater than a predetermined opening. Thereafter, the
dry distillation of the waste materials in the first and second
gasification furnaces is alternately repeated. When the set of the first
gasification and combustion furnaces and the set of the second gasification
and combustion furnaces are alternately operated repeatedly with the
aforesaid timing, the period of time during which the apparatus such as a
boiler or the like continuously operates stably and effi- ciently can be
greatly increased, and a large amount of waste material can be incinerated
using the two sets of gasification and combustion furnaces. Moreover, when
the opening of the valve disposed in the oxygen supply passage connected to
one of the first and second gasification furnaces in which the waste
material is thermally decomposed through dry distillation is greater than
the predetermined opening continuously for a predeter-  



16 mined period of time, the waste material stored in the other of the
first and second gasification furnaces starts being thermally decomposed
through dry distillation. In this man- ner, even if the opening of the
valve temporarily exceeds the predetermined opening prior to the ending
stage of the dry distillation for some reason, such as a particular state
in which the waste materials are stored in the gasification furnaces. the
gasification and combustion furnaces of the subsequent set do not start to
operate, but start to operate reliably with the foregoing timing. The above
and other objects, features, and advan- tages of the present invention will
become apparent from the following description when taken in conjunction
with the accompanying drawings which illustrate a preferred em- bodiment of
the present invention by way of example. BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic diagram of an incinerating apparatus for carrying out
a method of incinerating a waste material through dry distillation and
gasification according to the present invention; FIG. 2 is a diagram
illustrative of the manner in which the incinerating apparatus shown in
FIG. 1 operates; and FIG. 3 is a diagram illustrative of the manner in 



which the incinerating apparatus shown in FIG. 1 operates. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT    17 An incinerating apparatus for
carrying out a method of incinerating a waste material through dry distil-
lation and gasification according to the present invention will be
described below with reference to FIGS. 1 through 3. As shown in FIG. 1,
the incinerating apparatus has a pair of gasification furnaces 1, 2
accommodating waste materials A such as waste tires or the like therein,
and a pair of combustion furnaces 3, 4 connected respectively to the
gasification furnaces 1, 2. The gasification furnaces 1, 2 are identical in
structure to each other, and the com- bustion furnaces 3, 4 are identical
in structure to each other. The gasification furnaces 1, 2 have respective
charge inlets 6 defined in upper walls thereof and openable and closable by
respective hinged doors 5. The waste mate- rials A can be charged into the
gasification furnaces 1, 2 through the charge inlets 6 as they are opened
by the re- spective doors 5. When the charge inlets 6 are closed by the
respective doors 5, the interior spaces of the gasifica- tion furnaces 1, 2
are virtually isolated from the ambient space. 



The gasification furnaces 1, 2 have respective downwardly projecting
frustoconical lower walls having re- spective empty chambers 7 defined in
their outer surfaces and isolated from the interior spaces of the
gasification furnaces 1, 2. The empty chambers 7 are held in communi-
cation with the interior spaces of the gasification furnaces    18 1, 2
through a plurality of air supply nozzles 8 defined in lower inner walls of
the gasification furnaces 1, 2. A main oxygen supply pipe (oxygen supply
passage) 9 and an auxiliary oxygen supply pipe 10 are connected to the
empty chamber 7 of each of the gasification furnaces 1, 2. The main oxygen
supply pipes 9 and the auxiliary oxygen supply pipes 10 are connected to an
oxygen supply source (air supply source) 11 comprising a fan or the like
through a common gasification furnace oxygen supply pipe 12. The main
oxygen supply pipes 9 have respective control valves 13, and the auxiliary
oxygen supply pipes 10 have respective solenoid-operated shutoff valves 14.
The opening of the control valves 13 can be controlled by respective valve
ac- tuators 16 which are controlled by respective valve control- lers 15
each comprising an electronic circuit including a CPU, etc. The
solenoid-operated shutoff valves 14 can be opened and closed by respective
valve actuators 18 which are 



controlled by respective valve controllers 17. The valve controllers 15 for
the main oxygen sup- ply pipes 9 detect the opening of the control valves
13 based on the extent to which the valve actuators 16 are op- erated.  The
valve controller 15 associated with the gasifi- cation furnace 1 outputs a
start command signal to the valve controller 15 and a gasification furnace
igniter 19 (described later on) which are associated with the gasifica-
tion furnace 2, depending on the detected opening of the control valve 13.
Similarly, the valve controller 15 asso-    19 ciated with the gasification
furnace 2 outputs a start com- mand signal to the valve controller 15 and a
gasification furnace igniter 19 (described later on) which are associated
with the gasification furnace 1, depending on the detected opening of the
control valve 13. Gasification furnace igniters 19 which comprise ignition
burners or the like for igniting the waste materi- als A stored in the
gasification furnaces 1, 2 are mounted on lower side walls of the
respective gasification furnaces 1, 2. The igniters 19 are connected
through fuel supply pipes 21 to a fuel supply 20 of combustion assistant
oil or the like. The igniters 19 burn the fuel supplied from the fuel
supply 20 through the fuel supply pipes 21 to generate 



combustion flames directed into the gasification furnaces 1, 2.  The
igniters 19 have respective ignition controllers 19a for controlling the
igniting operation of the igniters 19. The ignition controllers 19a are
supplied with start command signals from the respective valve controllers
15. The gasification furnaces 1, 2 have respective water jackets 22 defined
in their surrounding walls for cooling the gasification furnaces 1, 2. The
water jackets 22 are isolated from the interior spaces of the gasification
furnaces 1, 2. Water level sensors 23 for detecting water levels in the
respective water jackets 22 are mounted on the upper walls of the
gasification furnaces 1, 2. The water jackets 22 are connected to a water
supply device 24 through water supply pipes 25 which have respective
shutoff valves    20 26 associated with the respective gasification
furnaces 1, 2. The shutoff valves 26 can be opened and closed by re-
spective valve actuators 28 that are controlled by respec- tive valve
controllers 27. The valve actuators 28 open or close the respective shutoff
valves 26 depending on detected signals from the water level sensors 23 for
supply water from the water supply device 24 to the water jackets 22 un-
til the water in the water jackets 22 reach respective pre- determined
levels. 



Temperature sensors 29 for detecting a temperature [err] in the
gasification furnaces 1, 2 are mounted on upper portions of the surrounding
walls of the respective gasifi- cation furnaces 1, 2. Detected signals from
the temperature sensors 29 are supplied to the valve controllers 17 associ-
ated with the respective gasification furnaces 1, 2. Each of the combustion
furnaces 3, 4 comprises a burner section 30 for mixing a combustible gas
produced upon dry distillation of the waste material A and oxygen (air)
needed for complete combustion of the combustible gas, and a combusting
section 31 for combusting the combustible gas which is mixed with oxygen.
The combusting section 31 is held in communication with the burner section
30 at its dis- tal end. The combusting sections 31 of the respective com-
bustion furnaces 3, 4 are connected to a heat source X of a boiler B which
is a common object to be heated by the com- bustion furnaces 3, 4. Gas
pipes 33 extending from respective joints 34    21 mounted in upper
portions of the surrounding walls of the respective gasification furnaces
1, 2 and held in communica- tion with the interior spaces of the respective
gasification furnaces 1, 2 are connected to rear ends of the respective
burner sections 30. The combustible gas produced when the 



waste material A is thermally decomposed by dry distillation in the
gasification furnaces 1, 2 is introduced through the gas pipes 33 into the
burner sections 30 of the combustion furnaces 3, 4. In each of the
combustion furnaces 3, 4, the burner section 30 has an empty chamber 34
defined in an outer surface thereof and isolated from the interior space of
the burner section 30. The empty chamber 34 is held in communication with
the interior space of the burner section 30 through a plurality of nozzle
holes 35 defined in an in- ner circumferential wall of the burner section
30. A pair of oxygen supply pipes 36, 37 is connected to the empty chamber
34 and also connected to the oxygen supply source 11 through a combustion
furnace oxygen supply pipe 38 branched from the common gasification furnace
oxygen supply pipe 12. The oxygen supply pipe 36 has a control valve 41
whose open- ing can be controlled by a valve actuator 40 which is con-
trolled by a valve controller 39. The oxygen supply pipe 37 has a shutoff
valve 42 whose opening can manually be con- trolled. In each of the
combustion furnaces 3, 4, a combus- tion furnace igniter 43 for igniting
the combustible gas    22 introduced into the burner section 30 is mounted
on the rear 



end of the burner section 30. The combustion furnace ig- niter 43, which
comprises an ignition burner or the like as with the gasification furnace
igniter 19, is connected through a supply pipe 44 to the fuel supply 20.
The combus- tion furnace igniter 43 burns the fuel supplied from the fuel
supply 20 to generate combustion flames directed into the burner section
30. The combustion furnace igniter 43 has an ignition controller 43a for
controlling the igniting operation of the combustion furnace igniter 43.
Temperature sensors 45 for detecting a combustion temperature T2 of a
combustible gas are mounted on the re- spective combusting sections 31 of
the combustion furnaces 3, 4. Detected signals from the temperature sensors
45 are supplied to the respective valve controllers 39 and the re- spective
ignition controllers 43a of the associated combus- tion furnaces 3, 4, and
also to the valve controllers 15, 17 of the gasification furnaces 1, 2 that
are associated with the combustion furnaces 3, 4, respectively. Operation
of the incinerating apparatus of the above structure will be described
below. First, a waste material A in the gasification fur- nace 1 is
incinerated by the combination of the gasification and combustion furnaces
1, 3. After the waste material A has been accommodated in the gasification
furnace 1 and the door 5 thereof has been closed, the gasification furnace
igniter 19 of the  



23 gasification furnace 1 is operated, igniting a lower layer of the waste
material A, which now starts to be burned par- tially. When the waste
material A in the gasification fur- nace 1 starts being burned partially,
the operation of the gasification furnace igniter 19 is stopped. Prior to
the ignition of the lower layer of the waste material A, the water jacket
22 of the gasification furnace 1 has been supplied with water from the
water supply device 24 through the water supply pipe 25, and the igniter 43
of the combustion furnace 3 has been operated. The inte- rior space of the
gasification furnace 1 has been evacuated through the combustion furnace 3
by a suction fan (not shown) on the boiler B for introducing a generated
combusti- ble gas into the combustion furnace 3. When the waste material A
is ignited, the sole- noid-operated shutoff valves 14 which is associated
with the gasification furnace 1 and the control valve 41 and the shutoff
valve 42 which are associated with the combustion furnace 3 are closed. For
ignition of the waste material A, the control valve 13 associated with the
gasification furnace 1 is opened to a relatively small degree as shown in
FIG. 3 by the valve actuator 16 controlled by the valve controller 15,
thereby supplying a relatively small amount of oxygen (air) 



from the oxygen supply source 11 through the gasification furnace oxygen
supply pipe 12 and the main oxygen supply pipe 9 into the gasification
furnace 1. Therefore, the    24 waste material A in the gasification
furnace 1 is ignited by the igniter 19 and then starts being partially
burned on the oxygen that has been present in the gasification furnace 1
and the small amount of oxygen supplied from the oxygen sup- ply source 11
through the main oxygen supply pipe 9. The amount of oxygen supplied from
the oxygen supply source 11 to the gasification furnace 1 is limited by the
control valve 13 to a small quantity just enough to ignite and par- tially
burn the waste material A. When the lower layer of the waste material A in
the gasification furnace 1 starts being partially burned, the heat of
combustion which is generated begins to ther- mally decompose an upper
layer of the waste material A through dry distillation, generating a
combustible gas from the thermally decomposed waste material A. The
combustible gas generated in the gasification furnace 1 is introduced
through the gas pipe 33 connected to the gasification fur- nace 1 into the
burner section 30 of the combustion furnace 3. The combustible gas
introduced into the burner section 30 is mixed with the air (oxygen) which
exists in the com- 



bustion furnace 3, and is ignited by the combustion furnace igniter 43 and
starts to be combusted in the combusting sec- tion 31 of the combustion
furnace 3. The heat of combustion of the combustible gas in the combusting
section 31 is im- parted to the heat source X of the boiler B. starting to
operate the boiler B. The partial burning of the waste material A in the
25 gasification furnace 1 is gradually stabilized while consum- ing the
small amount of oxygen being supplied from the oxy- gen supply source 11,
and the partially burned region is gradually spread in the lower layer of
the waste material A at a rate that is made possible by the supply of
oxygen from the oxygen supply source 11. As the burning of the lower layer
of the waste material A is stabilized, the dry distil- lation of the upper
layer of the waste material due to the heat of combustion of the lower
layer is gradually acti- vated, increasing the amount of a combustible gas
generated by the thermally decomposed waste material A. The amount of a
combustible gas that is introduced from the gasification furnace 1 into the
combustion furnace 3 also increases, so that, as shown in FIG. 2, the
combustion temperature T2 in the combustion furnace 3 rises as indicated by
the solid- line curve [err]. 



As the combustion temperature [err] of the combustible gas in the
combustion furnace 3 increases, the combustion temperature T2 is detected
by the temperature sensor 45 of the combustion furnace 3. When the detected
combustion tem- perature T2 reaches a preset combustion temperature T2,
(see FIG. 2) at a time [err] the valve controller 15 associated with the
gasification furnace 1 controls the valve actuator 16 to open the control
valve 13 to an opening which is slightly greater than the initial opening
for a given period of time, and, after elapse of the given period of time,
to a yet greater opening.    26 When the opening of the control valve 13 is
thus increased stepwise, the amount of oxygen supplied from the oxygen
supply source 11 to the gasification furnace 1 is increased stepwise while
being limited to a quantity neces- sary to partially burn the lower layer
of the waste material A continuously. Therefore, the burning of the lower
layer of the waste material A in the gasification furnace 1 is gradually
stabilized while consuming most of the oxygen sup- plied from the oxygen
supply source 11, and the region in which the lower layer of the waste
material A is burned is gradually spread at a rate made possible by the
consumption of the supplied oxygen, but not higher than necessary. The 



dry distillation of the upper layer of the waste material A is stably in
progress. The combustion temperature T2 of the combustible gas which is
detected by the temperature sensor 45 of the combustion furnace 3 further
increases. When the detected combustion temperature [err] reaches a
combustion temperature [err] (see FIG. 2) which is slightly lower than a
preset substan- tially constant combustion temperature T2b at which the
com- bustible gas undergoes spontaneous combustion and nitrogen oxides
produced by the spontaneous combustion are of a small quantity [err] <
[err] < [err]) at a time t2, the valve controller 15 associated with the
gasification furnace 1 actuates the valve actuator 16 to control the
opening of the control valve 13 under automatic feedback control in order
to keep the combustion temperature T2 of the combustible gas which is    27
detected by the temperature sensor 45 of the combustion fur- nace 3 at the
preset combustion temperature [err]. Specifically, if the detected
combustion tempera- ture T2 becomes lower than the combustion temperature
[err] then the opening of the control valve 13 associated with the
gasification furnace 1 is increased to increase the amount of oxygen
supplied to the gasification furnace 1 for thereby accelerating the burning
of the lower layer of the waste 



material A and promoting the dry distillation of the upper layer of the
waste material A with the heat of combustion and also the generation of a
combustible gas due to the dry distillation. Conversely, if the detected
combustion temperature T2 becomes higher than the combustion temperature
[err] then the opening of the control valve 13 associated with the
gasification furnace 1 is reduced to reduce the amount of oxygen supplied
to the gasification furnace 1 for thereby suppressing the burning of the
lower layer of the waste ma- terial A and suppressing the dry distillation
of the upper layer of the waste material A with the heat of combustion and
also the generation of a combustible gas due to the dry distillation. .The
automatic feedback control of the opening of the control valve 13
associated with the gasification fur- nace 1 keeps the combustion
temperature [err] of the combustible gas in the combustion furnace 3 at the
substantially con- stant combustion temperature [err] as indicated by the
solid-    28 line curve al in FIG. 2. The burning of the lower layer of the
waste material A and the dry distillation of the upper layer of the waste
material A are now stably in progress under this condition. 



The period of time spent after the dry distilla- tion of the waste material
A in the gasification furnace 1 has been started until the combustion
temperature T2 of the combustible gas in the combustion furnace 3 increases
up to the combustion temperature [err] is substantially constant, not
depending on the amount of the waste material A in the gasi- fication
furnace 1 and the manner in which the waste mate- rial A is stored in the
gasification furnace 1. This holds true with respect to the combination of
the gasification and combustion furnaces 2, 4 described later on. When the
combustion temperature T2 of the combusti- ble gas in the combustion
furnace 3 is maintained at the substantially constant combustion
temperature T2b, the ig- niter 43 of the combustion furnace 3 is shut off
by the ig- nition controller 43a. The combustible gas now undergoes
spontaneous combustion continuously. The heat of combustion of the
combustible gas is continuously imparted at the sub- stantially constant
combustion temperature [err] to the heat source X of the boiler B, which is
allowed to operate stably efficiently. While the burning of the lower layer
of the waste material A and the dry distillation of the upper layer of the
waste material A are stably in progress as described    29 



above, there are developed, in the interior space of the gasification
furnace 1, an ashing layer "a", a red-hot layer "b", a fluidized layer "c",
a heat transfer layer "d", and a gasifying layer "e", arranged successively
from the bottom to the top of the gasification furnace 1, as shown in FIG.
1.  Of these layers "an - "e", the ashing layer "a" devel- oped upon
completion of combustion of the waste material A spreads upwardly, and the
red-hot layer "b" where the waste material A is burned is progressively
shifted upwardly. During the dry distillation of the waste material A in
the gasification furnace 1, the temperature [err] in the gasification
furnace 1 is detected by the temperature sensor 29 of the gasification
furnace 1. The detected temperature T1 varies as indicated by the
solid-line curve [err] in FIG. 2. Specifically, in an initial stage of the
dry distillation of the waste material A, the temperature [err] in the
gasification furnace 1 increases after the lower layer of the waste mate-
rial A has started to be burned, and thereafter drops be- cause the heat of
combustion is absorbed by dry distillation of the upper layer of the waste
material A. When the dry distillation of the waste material A is stably in
progress, the temperature [err] in the gasification furnace 1 decreases as
the burning of the lower layer of the waste material A goes on. For
combustion of the combustible gas in the com- bustion furnace 3, oxygen
required to combust the combusti- ble gas is supplied from the oxygen
supply source 11 through 



30 the oxygen supply pipes 38, 36 to the combustion furnace 3. More
specifically, the valve controller 39 associ- ated with the combustion
furnace 3 operates the valve actua- tor 40 to open the control valve 41 in
the oxygen supply pipe 36 to a suitable opening depending on the combustion
temperature T2 of the combustible gas detected by the tem- perature sensor
45, thus supplying oxygen from the oxygen supply source 11 through the
oxygen supply pipes 38, 36, the empty chamber 34 of the combustion furnace
3, and the nozzle holes 35 into the burner section 30 of the combustion
fur- nace 3, in which the combustible gas introduced from the gasification
furnace 1 into the combustion furnace 3 and an amount of oxygen required to
effect complete combustion of the combustible gas are mixed with each
other. During the initial stage of the dry distillation of the waste
material A in the gasification furnace 1, the valve controller 39
associated with the combustion furnace 3 increases the open- ing of the
control valve 41 to increase the amount of oxygen supplied to the
combustion furnace 3 as the amount of the combustible gas introduced into
the combustion furnace 3 increases and the combustion temperature T2 of the
combusti- ble gas rises. Then, when the dry distillation of the waste
material A progresses stably and the combustion temperature 



T2 of the combustible gas in the combustion furnace 3 is kept substantially
constant, the valve controller 39 associated with the combustion furnace 3
varies the opening of the con- trol valve 41 as the combustion temperature
T2 of the combus-    31 tible gas varies slightly, thereby supplying an
amount of oxygen sufficient to completely combust the combustible gas
introduced into the combustion furnace 3 to the combustion furnace 3. In
supplying the oxygen to the combustion furnace 3, the operator may manually
operate the shutoff valve 42 to adjust the amount of oxygen supplied to the
combustion fur- nace 3 while confirming the state of combustion of the com-
bustible gas. When the dry distillation of the waste material A in the
gasification furnace 1 is in progress, the ashing layer "a" in the lower
portion of the gasification furnace 1 spreads, and the red-hot layer "b"
where the waste material A is burned is gradually shifted upwardly from the
lower layer toward the upper layer of the waste material A. Therefore, the
fluidized layer "c" where the waste material A is subjected to dry
distillation, the heat transfer layer "d", and the gasifying layer "e" are
reduced, i.e., the amount of waste material A which can be thermally
decomposed 



through dry distillation is reduced, as the ashing layer "a" spreads and
the red-hot layer "b" is shifted upwardly. As the amount of waste material
A which can be thermally decomposed through dry distillation is reduced,
the amount of the combustible gas generated by the dry dis- tillation is
also reduced, and the combustion temperature T2 of the combustible gas in
the combustion furnace 3 drops. For promoting the partial burning of the
waste material A in    32 the gasification furnace 1, the valve controller
15 associ- ated with the gasification furnace 1 gradually increases the
opening of the control valve 13 continuously as shown in FIG. 3, increasing
the amount of oxygen supplied to the gasification furnace 1 thereby to
promote the dry distilla- tion of the waste material A in the gasification
furnace 1 so as to keep the combustion temperature T2 of the combusti- ble
gas in the combustion furnace 3 at the substantially constant temperature
[err]. Finally, the opening of the con- trol valve 13 is maximized, and the
amount of oxygen sup- plied to the gasification furnace 1 is maximized.
When the amount of waste material A which can be thermally decomposed
through dry distillation becomes only slight and then nil, it is no longer
possible to generate an amount of combusti- ble gas large enough to keep
the combustion temperature T2 of 



the combustible gas in the combustion furnace 3 at the sub- stantially
constant temperature [err]  Therefore, the amount of combustible gas
introduced into the combustion furnace 3 is reduced, and the combustion
temperature T2 thereof is low- ered as indicated by the solid-line curve
[err] in FIG. 2. Upon a decrease in the combustion temperature T2 of the
combustible gas in the combustion furnace 3, the red-hot layer "b" which
occupies the portion of the waste material A except for the ashing layer
"a" in the gasification furnace 1 increases in extent, and the amount of
heat of combustion which is absorbed by the dry distillation of the waste
mate- rial A is reduced. Therefore, the temperature [err] in the    33
gasification furnace 1 sharply increases and then falls as the burning and
ashing of the waste material A progresses, as indicated by the solid-line
curve [err] in FIG. 2. In a stage at which the final ashing of the waste
material A progresses, it is necessary to completely burn and hence
reliably ash the waste material A. According to the present invention, at
the time the combustion tempera- ture T2 in the combustion furnace 3 drops
after having been kept at the substantially constant temperature T2b, the
valve controller 17 associated with the gasification furnace 1 controls the
valve actuator 18 to fully open the shutoff 



valve 14 in the auxiliary oxygen supply pipe 10 to supply oxygen from the
oxygen supply source 11 through the auxil- iary oxygen supply pipe 10 to
the gasification furnace 1 when the combustion temperature T2 in the
combustion furnace 3 detected by the temperature sensor 45 of the
combustion furnace 3 and the temperature [err] in the gasification furnace
1 detected by the temperature sensor 29 of the gasification furnace 1 rises
beyond a preset temperature [err] (see FIG. 2) which is determined as
representing an ending stage of the dry distillation of the waste material
A, at a time t3 in FIG. 2. The gasification furnace 1 is now supplied with
an increased amount of oxygen from the oxygen supply source 11 through the
main oxygen supply pipe 9 and the auxiliary oxy- gen supply pipe 10, so
that the final burning and ashing of the waste material A in the
gasification furnace 1 is pro-    34 moted thereby to fully ash the waste
material A. When the combustion temperature T2 of the combusti- ble gas in
the combustion furnace 3 drops, the combustible gas is incapable of
spontaneous combustion, and hence the igniter 43 of the combustion furnace
3 is operated again by the ignition controller 43a depending on the
reduction of the combustion temperature T2 for thereby combust the combus- 



tible gas. As the opening of the control valve 13 associated with the
gasification furnace 1 gradually increases at the ending stage of the dry
distillation, the valve controller 15 which controls the control valve 13
associated with the gasification furnace 1 recognizes and monitors the
opening of the control valve 13 based on the extent to which the valve
actuator 16 is operated. When the opening of the con- trol valve 13
increases up to a predetermined opening [err] at a time [err] shown in FIG.
3, the valve controller 15 starts a timer (not shown) thereof, and
continuously monitors the opening of the control valve 13 to determine
whether the opening thereof remains greater than the predetermined open-
ing [err] during a period of time preset by the timer. If the opening of
the control valve 13 remains greater than the predetermined opening [err]
during the period of time preset by the timer, then the valve controller 15
outputs a start com- mand signal to the ignition controller 19a of the
igniter 19 of the gasification furnace 2 and the valve controller 15
associated with the gasification furnace 2 upon elapse of    35 the period
of time preset by the timer at a time [err] shown in FIGS. 2 and 3. In
response to the start command signal, the ig- 



niter 19 of the gasification furnace 2 ignites a waste mate- rial A stored
in the gasification furnace 2 in exactly the same manner as with the
gasification furnace 1, and the valve controller 15 associated with the
gasification furnace 2 controls the corresponding control valve 13 to start
sup- plying oxygen to the gasification furnace 2. The waste ma- terial A in
the gasification furnace 2 now begins to be burned in its lower layer and
thermally decomposed through dry distillation in its upper layer in exactly
the same man- ner as with the gasification furnace 1. A combustible gas
generated by the dry distillation of the waste material A in the
gasification furnace 1 is introduced into the combustion furnace 4 in which
it is combusted, and the heat of combus- tion is imparted to the heat
source X of the boiler B. Sub- sequently, the gasification furnace 2 and
the combustion furnace 4 operate in exactly the same manner as with the
gasification furnace 1 and the combustion furnace 3. There- fore, the
combustion temperature T2 in the combustion furnace 4 and the temperature
[err] in the gasification furnace 2 vary as indicated by the broken lines
a2, b2, respectively, in FIG. 2. The period of time spent after the opening
of the control valve 13 increases beyond the predetermined opening [err]
until the combustion temperature T2 of the combustible gas    



36 in the combustion furnace 2 starts to drop is substantially constant
regardless of the manner in which the waste mate- rial A is stored in the
gasification furnace 1. The period of time required after the gasification
furnace 2 and the combustion furnace 4 have started to operate until the
com- bustion temperature T2 of the combustible gas in the combus- tion
furnace 4 increases up to the substantially constant combustion temperature
[err] is also substantially constant regardless of the manner in which the
waste material A is stored in the gasification furnace 1. The period of
time present by the timer is short compared with the period of time
required until the combustion temperature T2 of the com- bustible gas in
the combustion furnace 4 increases up to the substantially constant
combustion temperature [err]. The pre- determined opening [err] for the
control valve 13 associated with the gasification furnace 1 is established
such that the period of time spent after the opening of the control valve
13 associated with the gasification furnace 1 has increased beyond the
predetermined opening [err] until the combustion tem- perature T2 of the
combustible gas in the combustion furnace 3 starts to drop is substantially
the same as the period of time required after the gasification furnace 2
and the com- bustion furnace 4 have started to operate until the combus-
tion temperature [err] of the combustible gas in the combustion furnace 4
increases up to the substantially constant combus- tion temperature [err]. 



Consequently, the combustion temperature T2 in the    37 combustion furnace
4 rises to the substantially constant combustion temperature [err] when the
temperature T2 of the com- bustible gas in the combustion furnace 3 that
has previously been operated starts to drop from the substantially constant
combustion temperature [err] and thereafter is maintained at the
substantially constant combustion temperature [err]. Therefore, the heat of
combustion at the substan- tially constant combustion temperature [err] is
imparted from the combustion furnaces 3, 4 to the heat source X of the
boiler B continuously upon a shift of operation from the combination of the
gasification and combustion furnaces 1, 3 to the combination of the
gasification and combustion fur- naces 2, 4. The quantity of heat of
combustion per unit time is maintained at a uniform level upon a shift of
opera- tion from the combination of the gasification and combustion
furnaces 1, 3 to the combination of the gasification and combustion
furnaces 2, 4. The boiler B can therefore effi- ciently and stably operate
continuously upon a shift of op- eration from the combination of the
gasification and combus- tion furnaces 1, 3 to the combination of the
gasification and combustion furnaces 2, 4. After the operation of the
gasification and com- 



bustion furnaces 1, 3 is finished, and while the waste mate- rial A is
thermally decomposed through dry distillation in the gasification furnace
2, an ashed material in the gasifi- cation furnace 1 is discharged from an
ash outlet in a lower portion thereof, and a waste material A is newly
stored in    38 the gasification furnace 1. Then, in the same manner as
described above, when the opening of the control valve 13 associated with
the gasification furnace 2 remains greater than the predetermined opening
[err] continuously for the period of time preset by the timer, the valve
controller 15 associ- ated with the gasification furnace 2 outputs a start
command signal to the igniter 19 and the valve controller 15 which are
associated with the gasification furnace 1. The opera- tion of the
gasification and combustion furnaces 2, 4 is thus followed by the
processing of the waste material A with the gasification and combustion
furnaces 1, 3. Also in this case, when the combustion temperature T2 of the
combustible gas in the combustion furnace 4 starts to drop, the combus-
tion temperature T2 of the combustible gas in the combustion furnace 2
increases up to the combustion temperature T2b, as indicated by the
solid-line curves a3, b3 in FIG. 2. Subse- quently, the process of
operation of the gasification and combustion furnaces 1, 3 and the process
of operation of the 



gasification and combustion furnaces 2, 4 are alternately repeated.
Therefore, the boiler B can operate efficiently and stably over a long
period of time. Furthermore, a large amount of waste material A can be
incinerated by the combi- nation of the gasification and combustion
furnaces 1, 3 and the combination of the gasification and combustion
furnaces 2, 4. The opening of the control valve 13 associated    39 with
the gasification furnace 1 may possibly become greater than the
predetermined opening [err] temporarily sometime during the dry
distillation of the waste material A depending on the manner in which the
waste material A is stored in the gasification furnace 1. Since, however,
the gasification furnace 2 starts operating after the opening of the
control valve 13 associated with the gasification furnace 1 has re- mained
greater than the predetermined opening [err] continuously over the period
of time preset by the timer, the gasifica- tion furnace 2 does not start
operating too early, and hence the combustion temperature T2 of the
combustible gas in the combustion furnace 4 increases up to the combustion
tempera- ture [err] when the combustion temperature T2 of the combustible
gas in the combustion furnace 3 starts to fall from the sub- 



stantially constant combustion temperature [err]. Accordingly, the boiler B
is allowed to operate reliably stably over a long period of time. While the
two sets or combinations of gasification and combustion furnaces 1, 3 and
gasification and combustion furnaces 2, 4 are used to incinerate waste
materials A in the illustrated embodiment, it is possible to successively
operate more sets or combinations of gasification and com- bustion
furnaces. Although a certain preferred embodiment of the present invention
has been shown and described in detail, it should be understood that
various changes and modifica- tions may be made therein without departing
from the scope    40 of the appended claims.    What is claimed is: 1. A
method of incinerating a waste material through dry distillation and
gasification, comprising the steps of: (a) thermally decomposing a waste
material stored in a first gasification furnace through dry distillation; 



(b) introducing a combustible gas produced in the first gasification
furnace by the dry distillation into a first combustion furnace, combusting
the combustible gas in the first combustion furnace, and imparting the heat
of com- bustion to a heat source of an object to be heated; (c) controlling
the opening of a valve disposed in an oxygen supply passage connected to
the first gasification furnace to supply an amount of oxygen required to
thermally decompose the waste material in the first gasification fur- nace
through dry distillation in order to keep the combus- tion temperature of
the combustible gas in the first combus- tion furnace at a substantially
constant combustion tempera- ture upon the dry distillation of the waste
material in the first gasification furnace; (d) starting to thermally
decompose a waste mate- rial stored in a second gasification furnace
through dry distillation when the opening of the valve disposed in the
oxygen supply passage connected to the first gasification furnace increases
and becomes greater than a predetermined opening at an ending stage of the
dry distillation of the    42 waste material in the first gasification
furnace; (e) introducing a combustible gas produced in the second
gasification furnace by the dry distillation into a 



second combustion furnace, combusting the combustible gas in the second
combustion furnace, and imparting the heat of combustion to the heat source
of the object to be heated; and (f) controlling the opening of a valve
disposed in an oxygen supply passage connected to the second gasifica- tion
furnace to supply an amount of oxygen required to ther- mally decompose the
waste material in the second gasifica- tion furnace through dry
distillation in order to keep the combustion temperature of the combustible
gas in the second combustion furnace at said substantially constant
combustion temperature upon the dry distillation of the waste material in
the second gasification furnace. 2. A method according to claim 1, wherein
each of said steps (a) and (d) comprises the steps of igniting and burning
a portion of the waste material, and thermally de- composing the remainder
of the waste material with the heat of combustion of the portion of the
waste material. 3. A method according to claim 1, wherein each of said
steps (c) and (f) comprises the steps of reducing the opening of said valve
when the combustion temperature of the combustible gas in the combustion
furnace is higher than a    43 given temperature preset as said
substantially constant com- 



bustion temperature, and increasing the opening of said valve when the
combustion temperature of the combustible gas in the combustion furnace is
lower than said given tempera- ture. 4. A method according to claim 1,
wherein each of said steps (b) and (e) comprises the step of mixing the
com- bustible gas introduced from the gasification furnace into the
combustion furnace with oxygen required to combust the combustible gas to
combust the combustible gas in the com- bustion furnace. 5. A method
according to claim 1, wherein said opening of the valve disposed in the
oxygen supply passage connected to the first gasification furnace at the
time of starting to thermally decompose the waste material stored in the
second gasification furnace through dry distillation in said step (d) is
determined such that a period of time spent after the opening of the valve
disposed in the oxygen supply passage connected to the first gasification
furnace has in- creased to said predetermined opening until the combustion
temperature of the combustible gas in the first combustion furnace starts
to drop from said substantially constant com- bustion temperature is
substantially equal to a period of time spent after the dry distillation of
the waste material stored in the second gasification furnace has been
started    



44 until the combustion temperature of the combustible gas in the second
combustion furnace increases to said substan- tially constant combustion
temperature. 6. A method according to claim 1, further compris- ing the
steps of removing the waste material ashed in the first gasification
furnace and newly storing a waste mate- rial in the first gasification
furnace upon the dry distil- lation of the waste material in the second
gasification fur- nace, starting to thermally decompose the waste material
newly stored in the first gasification furnace through dry distillation
when the opening of the valve disposed in the oxygen supply passage
connected to the second gasification furnace increases and becomes greater
than a predetermined opening at an ending stage of the dry distillation of
the waste material in the second gasification furnace, and al- ternately
repeating the dry distillation of the waste mate- rials in the first and
second gasification furnaces. 7. A method according to claim 1, wherein
when the opening of the valve disposed in the oxygen supply passage
connected to one of the first and second gasification fur- naces in which
the waste material is thermally decomposed through dry distillation is
greater than said predetermined opening continuously for a predetermined
period of time, the waste material stored in the other of the first and
second gasification furnaces starts being thermally decomposed  



through dry distillation. 8. A method according to claim 1, wherein said
object to be heated comprises a boiler.    




