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57 ABSTRACT 
The improvement, in an incinerator preferably of the 
controlled air type including a combustion chamber 
for burning waste material or fuel, as ash pit for re 
ceiving burnt solid materials which may include ir 
regular-shaped solids and a conveyor mechanism for 
successively removing the burnt materials from the 
ash pit, as follows. Apparatus, positioned generally 
medially of the ash pit which extends generally verti 
cally for receiving the burnt solid materials as they 
pass downwardly through the ash pit by gravity flow 
from the combustion chamber, for causing bridging 
and accumulation of the burnt solid materials up 
wardly therefrom through ash pit for providing an air 
barrier within the ash pit to prevent the passage of un 
desirable air into the controlled environment combus 
tion chamber, and for selective actuation for selective 
metering of the burnt solid materials therethrough and 
to the bottom of the ash pit for reception by the re 
moval conveyor mechanism to prevent clogging and 
jamming of the conveyor mechanism. 

14 Claims, 7 Drawing Figures 
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METERING APPARATUS FOR INCINERATOR ASH 
PT 

BACKGROUND OF THE INVENTION 

This invention relates to the improvement, in an in 
cinerator preferably of the controlled air type, of 
means positioned in the ash pit of the incinerator for 
receiving burnt solid materials, for causing bridging 
and accumulation of the burnt solid materials thereon 
and upwardly therefrom for providing an air barrier 
within the ash pit and for selective actuation for selec 
tive metering of the burnt solid materials therethrough 
and to the bottom of the ash pit for reception and re 
moval by a conveyor mechanism to prevent clogging 
and jamming of the conveyor mechanism. 
Heretofore, various types of systems have been pro 

posed for the removal of ash or burnt solid materials 
from the ash pit of an incinerator or furnace which 
burns waste material or fuel. However, these prior sys 
tems have either operated on a continuous basis or on 
an automatic time cycle. In either case, it is difficult to 
properly adjust the ash removal system to the proper 
burning cycle so that the ash or burnt solid materials is 
removed at the proper rate. If too great an amount of 
burnt solid materials is permitted to accumulate, it will 
adversely affect the burning of the waste materials or 
fuel. If too small an amount of ash is accumulated in the 
ash pit, the heat from the combustion chamber can ad 
versely affect the ash removal mechanisms. 
The above problems were overcome by the assignee 

of the present invention in their co-pending United 
States Patent Application, Ser. No. 378,657, filed July 
12, 1973, now U.S. Pat. No. 3,841,241, for Ash Re 
moval System For Incinerator, which provided an ash 
removal system operative in response to the feeding of 
waste material to be burned and which maintains the 
proper amount of ash in the ash pit. 
However, certain problems were found to be present 

in the ash removal system of assignee's prior copending 
patent application, particularly with respect to the re 
moval of burnt solid materials, which may include ir 
regular-shaped solids therein. These problems included 
jamming or clogging of the ash removal system by the 
accumulation of these burnt solid materials which may 
include irregular-shaped solids. Also, certain problems 
were presented with respect to maintaining an ade 
quate accumulation of burnt materials within the ash 
pit to prevent outside air from passing through the ash 
pit and into the combustion chamber of the incinerator 
which adversely affects the burning of the waste mate 
rials in the incinerator, particularly in a controlled air 
incinerator. 

SUMMARY OF INVENTION 

Accordingly, it is the object of this invention to over 
come the above problems and to provide means for 
successively metering burnt solid materials to the ash 
removal mechanisms within the ash pit to prevent clog 
ging and jamming of such mechanisms. 

It is a further more specific object of this invention 
to also provide means for causing bridging and accu 
mulation of the burnt solid materials upwardly there 
from through the ash pit for providing an air barrier 
within the ash pit to prevent the passage of undesirable 
air into the controlled environment of the combustion 
chamber of the incinerator and to provide a heat bar 
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2 
rier against damage of the mechanisms in the ash pit by 
the heat within the combustion chamber. 

It is a further object of this invention to provide a me 
tering mechanism which also functions to cause bridg 
ing and accumulation of solid materials having bridging 
characteristics for use in any material handling appara 
tus having a vertically extending passageway for the 
passage therethrough by gravity flow of solid materials 
which may include irregular-shaped solids. 

It has been found by this invention that the above ob 
jects may be accomplished by providing the following 
mechanisms in an incinerator, preferably of the con 
trolled air type, which includes a combustion chamber 
for burning of waste material or fuel, an ash pit extend 
ing generally vertically downwardly from the combus 
tion chamber for receiving therefrom and passing 
therethrough to the bottom thereof by gravity flow 
burnt solid materials which may include irregular 
shaped solids and which have natural bridging charac 
teristics, and a conveyor mechanism communicating 
with generally the bottom of the ash pit for successively 
removing the burnt solid materials therefrom. The 
mechanisms of this invention include means positioned 
generally medially of the ash pit for receiving the burnt 
solid materials as they pass downwardly through the 
ash pit from the combustion chamber and for succes 
sively metering the burnt solid materials to the con 
veyor mechanism for successive removal from the ash 
pit to prevent clogging and jamming of the conveyor 
mechanism. 

Preferably, the aforesaid means also causes bridging 
and accumulation of the burnt solid materials upwardly 
therefrom through the ash pit for providing an air bar 
rier within the ash pit to prevent the passage of undesir 
able air into the controlled environment combustion 
chamber and a heat barrier against the heat within the 
combustion chamber to prevent damage to the mecha 
nism in the ash pit. 
The aforesaid means preferably comprises a first set 

of generally horizontally-disposed, sagging, flexible, 
spaced-apart chains extending across the ash pit and 
being fixedly secured at the ends thereof to the sides of 
the ash pit above the conveyor mechanism, a second 
set of generally horizontally-disposed, sagging, flexible, 
spaced-apart chains extending across the ash pit 
slightly above the first set of chains. The first and sec 
ond sets of chains are so positioned for causing the 
bridging and accumulation of the burnt solid materials 
thereon and upwardly through the ash pit. Means are 
provided for carrying and selectively reciprocating the 
second set of chains with respect to the first set of 
chains for breaking the bridging of the burnt solid ma 
terials in contact with the sets of chains for causing the 
burnt solid materials which may include irregular 
shaped particles to successively work their way through 
and move between the chains of the first and second 
sets by moving individual chains away from each other 
and toward each other through the sagging and flexible 
construction thereof during the reciprocating action of 
the second set of chains and thereby successively meter 
the burnt solid materials to the bottom of the ash pit for 
reception and successive removal by the conveyor me 
chanaism. 

Preferably, means are provided for selectively actuat 
ing the reciprocating means for timed, periodic meter 
ing action of the metering means for removal of the 
burnt solid materials while maintaining an accumula 
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tion of burnt solid materials above the bridging and me 
tering means to provide the air barrier and heat barrier. 
In the preferred embodiment of this invention, the in 
cinerator includes a charging means for charging the 
combustion chamber with waste material or fuel and 
the means for actuating the reciprocating means of the 
second set of chains is operatively connected with and 
activated by the charging means for initiating a timed 
cycle of operation of the reciprocating means. Also, it 
is preferred to provide a temperature sensor positioned 
in the ash pit for deactivating the actuating means and 
stopping the timed metering action of the metering 
means in the event the temperature in the ash pit ex 
ceeds a predetermined level which indicates that the 
accumulation of burnt solid materials above the bridg 
ing and metering means has reduced to a point where 
the air barrier provided thereby may be broken. 
The improvements of this invention are equally use 

ful in a furnace or waste burning incinerator and the 
term "incinerator' as used herein is considered to be 
generic to both a furnace and an incinerator. Also, the 
metering and accumulation means of this invention is 
adaptable for use in any material handling apparatus 
which includes an enclosed vertically extending pas 
sageway for the passage by gravity flow of solid materi 
als and such a passageway would be in the form of the 
ash pit of the incinerator specifically described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Some of the objects and advantages of this invention 
having been stated, other objects and advantages will 
appear as the description proceeds, when taken in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a perspective, schematic view of an inciner 
ator of the type having main and secondary combustion 
chambers, ram-type charging mechanism and ash re 
moval system which includes the improvements of the 
present invention therein; 
FIG. 2 is an enlarged, partial, elevational, sectional 

view taken through the ash pit from the left side of FIG. 
1; 
FIG. 3 is an enlarged, partial, perspective view, bro 

ken away and partly in section looking down through 
the ash pit from the left side of the incinerator of FIG. 
1; 
FIG. 4 is a partial, elevational, sectional view through 

the ash pit of the incinerator of FIG. 1 and looking gen 
erally at the front of the incinerator as viewed in FIG. 
1, 
FIG. 5 is an enlarged, perspective, exploded view, 

broken away, of the first and second sets of chains 
forming the metering and bridging mechanisms of this 
invention; 
FIG. 6 is a schematic, diagrammatic view of the appa 

ratus shown in FIG. 1 with the control system therefor; 
and 
FIG. 7 is a partial, sectional, top plan view looking 

down on the metering and accumulating means of this 
invention through the ash pit of the incinerator of FIG. 
1, and illustrating an irregular shaped solid passing 
therethrough during reciprocation thereof. 
DESCRIPTION OF PREFERRED EMBODIMENT 
Referring now to the drawings, the apparatus of the 

present invention is illustrated therein and will be de 
scribed hereinafter in operation with a controlled emis 
sion incinerator, generally indicated by the reference 
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4 
numeral 10, of the type disclosed in U.S. Pat. No. 
3,543,700, issued Dec. 1, 1970, and assigned to the as 
signee of the present invention. This incinerator 10 is 
provided with an automatic charging or feed means, 
generally indicated by the reference numeral 11, of the 
double ram type as disclosed in U.S. Pat. No. 
3,708,078, issued Jan. 2, 1973, and assigned to the as 
signee of the present invention. Also, the incinerator 10 
is provided with an ash removal system, generally indi 
cated by the reference numeral 12, of the general type 
disclosed in U.S. Pat. application Ser. No. 378,657, 
filed July 12, 1973, and assigned to the assignee of the 
present invention. However, it is to be understood that 
the apparatus of the present invention may be used in 
connection with other types of "incinerators" which 
may be provided with different types of mechanisms for 
manually or automatically charging or feeding the 
waste material or fuel into the incinerator to be burned 
and other types of ash removal systems. 
As may be seen particularly in FIGS. 1 and 6, the 

controlled emission incinerator 10 includes a con 
trolled environment main combustion chamber 15 for 
receiving waste material or fuel from the charging 
mechanism 11 and for burning the waste material 
therein. The main combustion chamber 15 communi 
cates with a secondary combustion chamber 16 for sec 
ondary burning of the products of incomplete combus 
tion from the main combustion chamber 15 and which 
includes an exhaust stack 17. The operation of this duel 
chamber incinerator 10 for the burning of waste mate 
rials is well understood by those with ordinary skill in 
the art and further details of the operation thereof may 
be obtained by reference to the assignee's aforemen 
tioned U.S. Patent. 
The incinerator 10 is charrged with waste material or 

fuel by the charging apparatus 11 which, as illustrated 
herein, comprises a double chamber, double ram 
mechanism including (see FIG. 6) a hopper 20 into 
which waste material or fuel is deposited and which 
communicates with a first compartment 21. The first 
compartment 21 receives the waste material from the 
hopper 20 when the ram 22 therein is in a rearward po 
sition and the waste material is pushed forwardly in the 
compartment 21 by the ram 22 to allow the waste ma 
terial to drop down into a second compartment 23 
when the ram 24 therein is in its rearward position. The 
ram 24 then pushes the waste material forwardly into 
the main combustion chamber 15 for charging of the 
combustion chamber 15. During this forward motion of 
the ram 24, the burnt solid materials or ash in the main 
combustion chamber 15 of the incinerator 10 are 
pushed forwardly of the incinerator 10 and over a verti 
cally extending ash pit 25 forming part of the ash re 
moval system 12. The burnt materials will pass verti 
cally downwardly through the ash pit 25 by gravitty 
flow for reception and successive removal thereof by a 
conveyor mechanism 30. 
The arm removal conveyor mechanism, as men 

tioned above, may be generally of the type set forth in 
assignee's U.S. Patent application Ser. No. 378,657 
and, as illustrated herein, differs from the conveyor 
mechanism of that patent application by being gener 
ally in the form of an endless apron conveyor 30 pass 
ing around driven sprockets 32 on each end thereof to 
communicate with the bottom of the ash pit 25 for re 
ception and successive removal of the burnt solid mate 
rials received in the ash pit 25 from the main combus 
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tion chamber 15 of the incinerator 10. The apron con 
veyor 30 and the sprockets 32 are driven by any suit 
able motor or other drive mechanisms (not shown). 
Further details of the operation of an ash removal con 
veyor mechanism may be had by reference to assign 
ee's aforementioned United States Patent application. 

In accordance with this invention, the above de 
scribed apparatus is provided with means positioned 
generally medially of the ash pit 25 of the ash removal 
system 12 for receiving burnt solid materials as they 
pass downwardly through the ash pit 25 from the main 
combustion chamber 15 of the incinerator 10 by grav 
ity flow and utilizing the natural bridging characteris 
tics of such burnt solid materials for causing bridging 
and accumulation of the burnt solid materials upwardly 
therefrom through the ashpit 25 (see FIG. 2) for pro 
viding an air barrier within the ash pit 25 to prevent the 
passage of undesirable air from outside into the con 
trolled environment of the main combustion chamber 
15 and the incinerator 10 and a heat barrier against the 
heat within the combustion chamber 15, and for selec 
tive actuation for selective metering of the burnt solid 
materials therethrough and to the bottom of the ash pit 
25 for reception and removal by the conveyor mecha 
nism 30 to prevent clogging and jamming of the con 
veyor mechanism 30. 
This bridging and metering means comprises a first 

set of generally horizontally-disposed, sagging, flexible, 
spaced-apart chains 50 extending across the ash pit 25 
and being fixedly secured at each end thereof to the 
sides of the ash pit 25 above the conveyor mechanism 
30. As may be seen in FIGS. 2 and 3, the chains 50 of 
the first set extend through a slot on each sie of the ash 
pit 25 and are secured to end plates 51 which are 
mounted on the outside walls of the ash pit 25. 
The bridging and metering means further comprises 

a second set of generally horizontally-disposed, sag 
ging, flexible, spaced-apart chains 55 extending across 
the ash pit slightly above the first set of chains 50. The 
first and second sets of chains 50, 55 are so positioned 
for causing the bridging and accumulation of the burnt 
solid materials thereon and upwardly through the ash 
pit, as shown in FIG. 2, for providing the above 
discussed air barrier and heat barrier. 
Means are provided for carrying and selectively re 

ciprocating the second set of chains 55 with respect to 
the first set of chains 50 for breaking the bridging of the 
burnt solid materials in contact with the sets of chains 
50, 55 for causing the burnt solid materials which may 
include irregular-shaped particles to successively work 
their way through and move between the chains of the 
first and second set by moving individual chains away 
from each other and toward each other through the 
sagging and flexible construction of the chains during 
the reciprocating action of the second set of chains 55 
and thereby successively meter the burnt solid materi 
als to the bottom of the ash pit 25 for reception and 
successive removal by the conveyor mechanism 30. 
This means for carrying al. electively reciprocating 

the second set of chains 55 comprises a pair of spaced 
apart, elongate, generally parallel shafts 57 extending 
through apertures in opposed walls of the ash pit 25 
(see FIGS. 3 and 4) for back and forth reciprocating 
linear movement. The shafts 57 opposite ends of the 
chains 55 secured thereto, respectively, for movement 
there with. 
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6 
For reciprocating the shafts 57 back and forth in 

their linear movement, there is provided a driven me 
chanical linkage 58 which is pivotally secured to a cross 
shaft 59 extending transversely between and connect 
ing the pair of shafts 57. The mechanical linkage 58 is 
connected with a gear mechanism 56 which is selec 
tively driven by a selectively operated motor 60. The 
gear mechanisms 56 may be any type of linear actuator 
which converts rotary motion of the motor 60 into lin 
ear motion of the mechanical linkage 58. Suitable lin 
ear actuator mechanisms include ball screw mecha 
nisms, etc., all of which are well known to those with 
ordinary skill in the art and specific details thereof is 
not deemed necessary herein. 
For providing a seal against the escape of materials 

from within the ash pit 25 and to prevent the entrance 
of outside air into the ash pit 25 through the apertures 
in the opposed sides of the ash pit through which the 
shafts 57 extend, there are provided an accordian-type 
seals 62 on the outside of each of these apertures. 
For aiding in the bridging action and metering action 

of the burnt solid materials by the first and second sets 
of chains 50, 55 the ash pit 25, as shown particularly in 
FIG. 2, comprises a section extending above the sets of 
chains 50, 55 of less cross-sectional dimensions than 
the lengths of these chains 50, 55, which aids in the 
bridging action of the burnt solid materials thereon. 
The ash pit 25 further includes a section below the sets 
of chains 50, 55 of greater cross-sectional dimensions 
than the upper section and greater than the second set 
of reciprocating chains 55 for aiding in the metering ac 
tion through the sets of chains 50, 55 by providing a 
passageway larger than the passageway above the sets 
of chains in the ash pit 25. 

Preferably, the chains 50, 55 of the first and second 
sets are positioned in groups of chains (see FIGS. 4, 5 
and 7) in which each chain of each group is slightly 
spaced-apart from each other and in which each group 
is spaced a greater distance apart from adjacent groups. 
The groups of chains of the first and second sets 50, 55 
are generally staggered with respect to each other so 
that the chains of the groups in one of the sets generally 
covers the spacing between the chains of the groups of 
the other of the sets when the second set of chains 55 
is stationary and not reciprocating. This may be clearly 
seen in FIG. 4 in which the second set of chains 55 is 
shown in a stationary position. Also, reference may be 
had to FIG. 7 which illustrates the chains 55 of the sec 
ond set in generally their reciprocating relationship and 
a large irregular-shaped solid material working its way 
through the sets of chains due to the reciprocating ac 
tion of the second set of chains 55 and the sagging, flex 
ible construction of both sets of chains 50, 55. Clearly, 
it may be seen that large irregular-shaped burnt solid 
materials, which may tend to clogg and jam the re 
moval conveyor mechanism 30 are successively me 
tered through the first and second sets of chains 50, 55 
to prevent such clogging and jamming. The number of 
chains positioned in the aforementioned groups and the 
spacing between individual chains and the spacing be 
tween individual groups is dependent upon the type of 
material being incinerated and the type of burnt solid 
materials produced thereby for metering through the 
first and second sets of chains 50, 55 and removal by 
the conveyor mechanism 30. 

In accordance with this invention, there is provided 
means for selectively actuating the reciprocating means 
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for the second set of chains 55 for timed, periodic me 
tering action of the sets of chains 50, 55 for removal of 
the burnt solid materials while maintaining an accumu 
lation of burnt solid materials above the sets of chains 
50, 55 to provide the above-discussed air barrier. This 
means for selectively actuating the reciprocating means 
is preferably operatively connected with and activated 
by the charging mechanaism 1 1 of the incinerator 10 
for initiating a timed cycle of operation of the recipro 
cating means. Also, there is preferably provided a tem 
perature sensor 65 positioned in the ash pit 25 for deac 
tivating the actuating means and stopping the timed 
metering action of the sets of chains 50, 55 in the event 
that temperature in the ash pit 25 exceeds a predeter 
mined level which indicates that the accumulation of 
burnt solid materials above the sets of chains 50, 55 has 
reduced to a point where the desired air barrier and 
heat barrier provided thereby may be broken. 

In accordance with the above and as may be seen in 
the schematic, diagrammatic view of FIG. 6, an electri 
cal circuit is provided which is connected between the 
incinerator charging means 11, the motor controls for 
the ash removal system which includes the motor 60 for 
reciprocating the first and second sets of chains 50, 55 
of the bridging and metering means and may include 
the motor (not shown) for driving the conveyor re 
moval mechanism 30, and the temperature sensor 
mechanism 65. 
This circuit includes a normally open switch 67 

which is operatively connected with the charging 
mechanism 11 and is closed by forward movement of 
the lower ram 24 during a charging operation of waste 
material or fuel into the main combustion chamber 15. 
While this switch 67 has been illustrated as being oper 
ated by the lower ram of a double ram charging mecha 
nism, as described in the assignee's aforementioned 
United States Patent, it is to be understood that this 
switch 67 could be operted by any charging mechanism 
including a single ram mechanism or by the opening of 
a door to the main combustion chamber for manual 
charging thereof. 
When the normally open switch 67 is closed by oper 

ation of the charging mechanism 11, a circuit is com 
pleted through a normally closed solenoid operated 
switch 68 and to a normally open solenoid operated 
switch 69 for operating the solenoid thereof to close 
the normally open switch 69. When the normally open 
switch 69 is closed, a circuit is completed to the motor 
controls for the ash removal system which includes the 
motor 60 and thereby the reciprocating action of the 
second set of chains 55 is initiated. Also, the closing of 
the normally open switch 69 completes a circuit to a 
timer switch 70 which is a normally open switch and is 
closed for a predetermined time period upon the circuit 
thereto being completed. When the timer switch 70 is 
closed, the circuit to the motor controls will be com 
pleted even though the switch 67 is opened by the rear 
ward movement of the ram mechanism 24 or the clos 
ing of a door to the main combustion chamber 15 of the 
incinerator 10. The timer switch 70 may be set for a 
predetermined time period and upon expiration of this 
time period, this normally open switch 70 will again 
open to break the circuit to solenoid operated switch 
69 to allow this normally open switch to again open and 
thereby break the circuit to the motor controls and stop 
operation of the motor 60 and thus the reciprocating 
action of the second set of chains 55. 
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8 
During the above described timed operation of the 

second set of chains 55 for effecting the metering ac 
tion of the burnt solid mterials, the temperature sensor 
65 which may be a thermocouple type sensor, is con 
nected with an adjustable control switch 72 for being 
closed by the temperature sensor 65 upon the tempera 
ture in the ash pit rising above a predetermined setting 
on the adjustable switch 72. When the adjustable 
switch 72 is closed by the temperature sensing thermo 
couple 65, a circuit will be completed to the normally 
closed solenoid operated switch 68 for opening the 
switch 68 and thus breaking the circuit to the solenoid 
operated switch 69 for allowing this normally open 
switch 69 to open and thereby break the circuit to the 
motor controls for the reciprocating mechanism of the 
second set of chains 55 regardless of whether the timed 
switch 70 has timed out or not. 
Thus, it may be seen that a control circuit is provided 

for operating the reciprocating mechanisms of the sec 
ond set of chains 55, which is activated by the charging 
mechanism 11 or any charging action into the incinera 
tor 10 for a predetermined timed cycle of operation for 
metering of burnt solid materials through the ash pit 25 
and onto the conveyor mechanism 30 for successive re 
moval thereof by the conveyor mechanism 30. This cir 
cuit is provided with a temperature sensor 65 posi 
tioned within the ash pit for sensing a rise in tempera 
ture in the ash pit above a predetermined temperature, 
which indicates that the accumulation of burnt solid 
materials above the sets of chains 50,55 has decreased 
to a point in which the desired air barrier and heat bar 
rier provided thereby may be broken, for breaking the 
circuit to the motor 60 and thereby stopping operation 
of the reciprocating linkages for the second set of 
chains 55 and thus stop the metering action of the 
burnt solid mterials therethrough and allow the accu 
mulation of the burnt solid materials to again build up 
on top of the chains 50, 55 to the desired level for pro 
viding the air barrier and heat barrier. 

In accordance with a further feature of this invention, 
the accumulation and metering apparatus of this inven 
tion further includes means for supplying under fire air 
up through the ash pit and into the main combustion 
chamber 15 of the incinerator 10 for aiding in combus 
tion of the waste material therein. For this purpose, the 
shafts 57 comprise hollow shafts and include a plurality 
of generally upwardly directed air nozzles 75 extending 
outwardly therefrom for allowing the flow of air from 
the interior of the hollow shafts 57 upwardly in the di 
rection of the arrows in FIG. 2 through the accumu 
lated burnt solid materials in the upper portion of the 
ash pit 25 and into the main combustion chamber 15 
for supplying under fire air thereto. For purposes of 
supplying air under pressure to the interior of the hol 
low shafts 57, the shaft 59 is also of a hollow construc 
tion for communicating with the interior of the hollow 
shafts 57. A flexible air conduit 76 communicates at 
one end with the interior of the hollow shaft 59 and in 
cludes a manual air valve 77 thereon. The other end of 
the flexible conduit 76 is connected with the side wall 
78 of an air plenum or chamber 79 which receives pres 
surized air from a conduit 80 connected with the nor 
mal incinerator air flow mechanisms, as shown in FIG. 
1, for the supplying of air under pressure thereto. Thus, 
air under pressure is supplied to the interior of the hol 
low reciprocating shafts 57 for passage out of the noz 
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zles 75 for supplying under fire air to the main combus 
tion chamber 15 of the incinerator 10. 
Accordingly, it may be seen, that in accordance with 

this invention means have been provided for succes 
sively metering burnt solid materials to the ash removal 
mechanism within the ash pit of an incinerator to pre 
vent clogging and jamming of such mechanisms and 
that such means also functions to cause bridging and 
accumulation of the burnt solid materials upwardly 
therefrom through the ash pit for providing an air bar 
rier within the ash pit to prevent passage of undesirable 
air into the controlled environment of the combustion 
chamber of the incinerator and a heat barrier against 
the excessive heat within the combustion chamber to 
prevent damage to the mechanisms in the ash pit. This 
means is controlled by the charging apparatus of the 
incinerator for initiating a timed cycle of metering ac 
tion which may be interrupted by a temperature sensor 
within the ash pit when the level of the accumulation 
of burnt solid materials has dropped to such a point 
that the desirable air barrier and heat barrier provided 
thereby may be brokera. Also, the metering and accu 
mulation means is adaptable for use in any incinerator, 
furnace, etc. and for use in any material handling appa 
ratus having a vertically extending passageway for the 
passage of solid materials therethrough which may in 
clude irregular-shaped solids, 

In the drawings and specification there has been set 
forth a preferred embodiment of this invention, and al 
though specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation. 
What is claimed is: 
1. In an incinerator including a combustion chamber 

for burning waste material or fuel, an ash pit extending 
vertically downwardly from the combustion chamber 
for the reception and passage therethrough by gravity 
flow of burnt solid materials which may include irregu 
lar-shaped solids, and a conveyor mechanism for com 
municating generally with the bottom of the ash pit for 
successively removing the burnt materials from the ash 
pit; the improvement therewith of means positioned 
generally medially of the ash pit for receiving the burnt 
solid materials from the combustion chamber and for 
successively metering the burnt materials to the con 
veyor mechanism for successive removal from the ash 
pit to prevent clogging and jamming of the conveyor 
mechanism, said means comprising: 
a first set of generally horizontally-disposed, sagging, 

flexible, spaced-apart chains extending across the 
ash pit and being fixedly secured at the ends 
thereof to the sides of the ash pit above the con 
veyor mechanism; 

a second set of generally horizonally-disposed, sag 
ging, flexible, spaced-apart chains extending across 
the ash pit slightly above said first set of chains, and 

means for carrying and reciprocating said second set 
of chains with respect to said first set of chains for 
causing the burnt solid materials which may in 
clude irregular-shaped particles to successively 
work their way through and move between the 
chains of said first and second sets by moving indi 
vidual chains away from each other and toward 
each other through the sagging and flexible con 
struction thereof during the reciprocating action of 
said second set of chains and thereby successively 
meter the burnt solid materials to the bottom of the 
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10 
ash pit for reception and successive removal by the 
conveyor mechanism. 

2. In an incinerator, as set forth in claim 1, in which 
said chains of said first and second sets are positioned 
in groups of chains in which each chain of each group 
is slightly spaced apart from each other and in which 
each group is spaced a greater distance apart from ad 
jacent groups, and in which said groups of said first and 
second sets are generally staggered with respect to each 
other so that the chains of said groups in one of said 
sets generally covers the spacing between said chains of 
said groups of the other of said sets when said second 
set is stationary and not reciprocating. 

3. In a controlled air incinerator, including a combus 
tion chamber having a controlled combustion environ 
ment therein for burning waste material or fuel, an ash 
pit extending generally vertically downwardly from the 
combustion chamber for receiving therefrom and pass 
ing therethrough to the bottom thereof by gravity flow 
burnt solid materials which may include irregular 
shaped solids and which have natural bridging charac 
teristics, and a conveyor mechanism communicating 
with generally the bottom of the ash pit for successively 
removing the burnt solid materials therefrom; the im 
provement therewith of: 
means positioned generally medially of the ash pit for 

receiving the burnt solid materials as they pass 
downwardly through the ash pit from the combus 
tion chamber, for causing bridging and accumula 
tion of the burnt solid materials upwardly there 
from through the ash pit for providing an air barrier 
within the ash pit to prevent the passage of undesir 
able air into the controlled environment combus 
tion chamber and a heat barrier against the heat in 
the combustionn chamber, and for selective actua 
tion for selective metering of the burnt solid mate 
rials therethrough and to the bottom of the ash pit 
for reception by the removal conveyor mechanism 
to prevent clogging and jamming of the conveyor 
mechanism; and 

the ash pit comprising a section extending above said 
bridging and metering means of less cross-sectional 
dimensions than the length of said bridging and me 
tering means for aiding in the briding action of the 
burnt solid materials thereon and a section below 
said metering means of greater cross-sectional di 
mensions than said bridging and metering means 
for aiding in the metering thereof. 

4. In a controlled air incinerator, as set forth in claim 
2, in which said bridging and metering means com 
prises 
a first set of generally horizontally-disposed, sagging, 

flexible, spaced-apart chains extending across the 
ash pit and being fixedly secured at the ends 
thereof to the sides of the ash pit above the con 
veyor mechanism, 

a second set of generally horizontally-disposed, sag 
ging, flexible, spaced-apart chains extending across 
the ash pit slightly above said first set of chains, 
said first and second sets of chains being so posi 
tioned for causing the bridging and accumulation 
of the burnt solid materials thereon and upwardly 
through the ash pit, 

means for carrying and selectively reciprocating said 
second set of chains with respect to said first set of 
chains for breaking the bridging of the burnt solid 
materials in contact with said sets of chains for 
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causing the burnt solid materials which may in 
clude irregular-shaped particles to successively 
work their way through and move between the 
chains of said first and second sets by moving indi 
vidual chains away from each other and toward 
each other through the sagging and flexible con 
struction thereof during the reciprocation action of 
said second set of chains and thereby successively 
meter the burnt solid materials to the bottom of the 
ash pit for reception and successive removal by the 
conveyor mechanism, and 

means for selectively actuating said reciprocating 
means for timed, periodic metering action of said 
metering means for removal of the burnt solid ma 
terials while maintaining an accumulation of burnt 
solid materials above said bridging and metering 
means to provide the air barrier. 

5. In a controlled air incinerator, as set forth in claim 
4, in which said chains of said first and second sets are 
positioned in groups of chains in which each chain of 
each group is slightly spaced apart from each other and 
in which each group is spaced a greater distance apart 
from adjacent groups, and in which said groups of said 
first and second sets are generally staggered with re 
spect to each other so that the chains of said groups in 
one of said sets generally covers the spacing between 
said chains of said groups of the other of said sets when 
said second set is stationary and not reciprocating. 

6. In a controlled air incinerator including a combus 
tion chamber having a controlled combustion environ 
ment therein for burning waste material or fuel, charg 
ing means for charging the combustion chamber with 
waste material or fuel, an ash pit extending generally 
vertically downwardly from the combustion chamber 
for receiving therefrom and passing therethrough to the 
bottom thereof by gravity flow burnt solid materials 
which may include irregular-shaped solids and which 
have natural bridging characteristics, and a conveyor 
mechanism communicating with generally the bottom 
of the ash pit for successively removing the burnt solid 
materials therefrom; the improvement therewith of: 
means positioned generally medially of the ash pit for 
receiving the burnt solid materials as they pass 
downwardly through the ash pit from the combus 
tion chamber, for causing bridging and accumula 
tion of the burnt solid materials upwardly there 
from through the ash pit for providing an air barrier 
within the ash pit to prevent the passage of undesir 
able air into the controlled environment combus 
tion chamber and a heat barrier against heat in the 
combustion chamber, and for selective actuation 
for selective metering of the burnt solid materials 
therethrough and to the bottom of the ash pit for 
reception by the removal conveyor mechanism to 
prevent clogging and jamming of the conveyor 
mechanism, and 

means operatively connected with said metering 
means and operatively connected with and acti 
vated by said combustion chamber charging means 
for initiating a timed cycle of periodic metering ac 
tion of said metering means for selective removal 
of the burnt solid materials while maintaining an 
accumulation of burnt solid materials above said 
bridging and metering means to provide the air bar 
rier. 

7. In a controlled air incinerator, as set forth in claim 
6, in which said means for actuating said metering 
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means for timed, periodic metering action of said me 
tering means includes a temperature sensor positioned 
in the ash pit for deactivating said actuating means and 
stopping the timed metering action of said metering 
means in the event the temperature in said ash pit ex 
ceeds a predetermined level which indicates that the 
accumulation of burnt solid materials above said bridg 
ing and metering means has reduced to a point where 
the air barrier and heat barrier provided thereby may 
be broken, 

8. In a controlled air incinerator, as set forth in claim 
4, in which the incinerator includes a charging means 
for charging the combustion chamber with waste mate 
rial or fuel, and in which said means for selectively ac 
tuating said reciprocating means of said second set of 
chains comprises 

electrical circuit means connected with said recipro 
cating means of said second set of chains for actu 
ating and deactuating operation thereof, 

switch means operatively associated with said com 
bustion chamber charging means for being actu 
ated thereby during a charging operation of the 
combustion chamber for activating said electrical 
circuit means and actuating said reciprocating 
means for said second set of chains, 

timing means connected in said electrical circuit 
means for maintaining said electrical circuit means 
activated for a predetermined period of time after 
actuation thereof by said charging means switch 
means and for deactivating said electrical circuit 
after a predetermined time period to deactuate op 
eration of said reciprocating means for said second 
set of chains to stop operation of said metering 
means, and 

temperature sensing means positioned in the ash pit 
and connected with said electrical circuit means 
for deactivating said electrical circuit means after 
actuation thereof by said charging means switch 
means in the event the temperature in the ash pit 
exceeds a predetermined level and indicates that 
the accumulation of burnt materials on and above 
said bridging and metering means has reduced to a 
point in which the air barrier and heat barrier pro 
vided thereby may be broken. 

9. In a controlled air incinerator, as set forth in claim 
8, further including adjustable control switch means 
connected with said sensing means in said electrical cir 
cuit means for selectively varying the predetermined 
temperature level of operation of said temperature 
sensing means. 

10. In a controlled air incinerator, as set forth in 
claim 4, in which said means for carrying and selec 
tively reciprocating said second set of chains comprises 
a pair of spaced-apart, elongate, generally parallel 

shafts extending through apertures in opposed 
walls of the ash pit for back and forth reciprocating 
linear movement and having opposite ends of said 
chains of said second set secured thereto for move 
ment therewith, 

driven mechanical linkage means connected with 
said shafts for moving said shafts in their linear re 
ciprocating movement, and 

motor means connected with said mechanical linkage 
means for driving said mechanical linkage means 
and being operatively connected with said means 
for selectively actuating said reciprocating means 
for being activated thereby for timed, periodic 
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driving of said shafts through said mechanical link 
age means. 

11. In a controlled air incinerator, as set forth in 
claim 10, in which said pair of shafts comprise hollow 
shafts having a plurality of spaced-apart, generally up 
wardly directed air nozzle means extending therefrom, 
and in which a compressed air supply conduit is con 
nected with said shaft for supplying compressed air to 
the interior of said hollow shafts for passage out of saidi 
nozzle to supply under fire air up through the ash pit 
and into the combustion chamber of the incinerator. 

12. In a material handling apparatus having a gener 
ally vertically extending, enclosed passageway for the 
passage by gravity flow of solid materials which may in 
clude irregular-shaped solids and which have natural 
briding characteristics; the improvement of means po 
sitioned generally medially of the passageway for re 
ceiving the solid materials as they pass downwardly 
through the passageway for causing bridging and accu 
mulation of the solid materials thereon and upwardly 
therefrom through the passageway and for selective ac 
tuation for successive metering of the solid materials 
therethrough to the bottom of the passageway, said 
means comprising: 
a first set of generally horizontally-disposed, sagging, 

flexible, spaced-apart chains extending across the 
passageway and being fixedly secured at the ends 
thereof to the sides of the passageway; 

a second set of generally horizontally-disposed, sag 
ging, flexible, spaced-apart chains extending across 
the passageway slightly above the first set of chains, 
said first and second sets of chains being so posi 
tioned for causing the bridging and accumulation 
of the solid materials thereon and upwardly 
through the passageway; and 

means for carrying and selectively reciprocating said 
second set of chains with respect to said first set of 
chains for breaking the bridging of the solid materi 
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14 
als in contact with said sets of chains for causing 
the solid materials which may include irregular 
shaped particles to successively work their way 
through and move between the chains of said first 
and second sets by moving individual chains away 
from each other and toward each other through the 
sagging and flexible construction thereof during 
the reciprocating action of said second set of 
chains and thereby successively meter the solid ma 
terials to the bottom of the passageway. 

13. In material handing apparatus, as set forth in 
claim 10, in which said means for carrying and selec 
tively reciprocating said second set of chains comprises 
a pair of spaced-apart, elongate, generally parallel 

shafts extending through apertures in opposed 
walls of the passageway for back and forth recipro 
cating linear movement and having opposite ends 
of said chains of said second set secured thereto for 
movement therewith, 

driven mechanical linkage means connected with 
said shafts for moving said shafts in their linear re 
ciprocating movement, and 

motor means connected with said mechanical linkage 
means for driving said mechanical linkage means. 

14. In material handling apparatus, as set forth in 
claim 12, in which said chains of said first and second 
sets are positioned in groups of chains in which each 
chain of each group is slightly spaced apart from each 
other and in which each group is spaced a greater dis 
tance apart from adjacent groups, and in which said 
groups of said first and second sets are generally stag 
gered with respect to each other so that the chains of 
said groups in one of said sets generally covers the 
spacing between said chains of said groups of the other 
of said sets when said second set is stationary and not 
reciprocating. 
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