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United States Patent Office 

2,978,997 
METHOD AND APPARATUS FOR THE CONTINU. 
OUS COMBUSTION OF REFUSE AND THE LIKE 

Edgar M. Fierce, Starlight Drive, Morristown, N. 
Filed Nov. 13, 1957, Ser. No. 696,166 

3 Claims. (C. 110-18) 

This application relates to method and apparatus for 
the continuous combustion of refuse and the like. More 
particularly, it relates to an incinerator and the opera 
tion thereof for the disposal of municipal and industrial 
refuse. Such refuse may include discarded paper, card 
board, wood, rags, plastic containers, garbage, sewage 
sludge, and other combustible material. Non-combustible 
materials are also present, such as bottles, metal contain 
ers, etc. In accordance with my inventions, such refuse 
is burned continuously in a furnace. Ash from the fur 
nace is disposed of in a conventional way and the gas 
eous products of combustion are passed through water 
scrubbers for removal of fly ash and other impurities 
before they pass into the atmosphere. 
A semi-continuous disposal of industrial and munici 

pal refuse has heretofore been proposed. The apparatus 
and processes used, however, have not been satisfactory 
because of certain problems inherent in the disposal of 
refuse. One difficulty has been that trucks bringing 
refuse to the incinerator all deliver their loads within a 
period of an hour twice daily, once in the morning and 
once in the afternoon. Obviously, all of the refuse can 
not be burned as it is delivered and some arrangement 
must be made for storage of the refuse before it is 
burned during the time intervals between delivery of the 
refuse. Also, the refuse must be continuously fed to a 
furnace and in a rather loose condition so that a relative 
ly large proportion of the surface of the refuse will be ex 
posed for burning. At the same time that the refuse is 
continuously fed to the furnace, there must be some provi 
sion for sealing the furnace so that the proportion of ref 
use and air in the furnace can be closely controlled for 
complete combustion at the proper temperature. Added 
to these difficulties is the nature of the refuse itself, in that 
it can include a wide variety of materials in a variety of 
sizes and shapes, varying from Soft garbage to tin cans, 
bottles, logs, bulky paper boxes, old newspapers, etc. 
The method and apparatus which comprise my inven 

tions solve these problems of refuse disposal, as will now 
be explained. 

in the accompanying drawings, I have illustrated cer 
tain presently preferred embodiments of my inventions, 
in which: 

Figures 1A and 1B comprise a side view (partially 
in Section) of my apparatus; 

Figure 2 is a partial plan view of Figure 1B along the 
lines II-I of Figure 1B; 

Figure 3 is a vertical section along the lines III-III 
of Figure 2; 

Figure 4 is a view similar to Figure 2 but on an en 
larged scale; 

Figure 5 is a vertical section along the lines V V of 
Figure 3; and 

Figure 6 is a section along the lines VI-VI of Figure 
3 

Referring to Figures 1A and 1B, my apparatus com 
prises a long vibrating conveyor 8 which, as shown in 
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Figures 1A and 2, is in the form of an elongated hopper 
having a bottom 9 and sides 10. The hopper is mounted 
on bases 11 which in turn support links 12 which are 
pivotally connected to pedestals 13 on the bases and to 
the bottom 9 adjacent its sides. The pedestals 13 also 
support pneumatic springs 14 which press against seats 
15 also secured to the bottom 9 of the conveyor. The 
conveyor is vibrated longitudinally by a conventional 
off-center weight 16 driven by a motor 18 through a 
chain sprocket drive 19 and gearing 20 and 21. Such a 
conveyor is conventional and, as is well known, when 
the conveyor is longitudinally vibrated by the off-center 
weight 16, material deposited at one end of the conveyor 
(in this case, the left-hand end, viewing Figure 1A) will 
be moved along the conveyor towards the other end of 
the conveyor. 

In accordance with my invention, the size of the con 
veyor is determined by the quantity of refuse which is 
delivered to an incinerator embodying my apparatus. 
As material is dumped from the trucks at one end, it is 
moved across the conveyor over to a feeder, which will 
later be described. Refuse can be dumped at any time 
at one end of the conveyor and it will be moved across 
the conveyor so as to continuously supply refuse to the 
feeder. At the same time, the conveyor will have suf 
ficient capacity to store all of the refuse received by an 
incinerator before it is passed to the feeder and by the 
feeder into a furnace for consumption. 

Referring to Figure 1B, refuse is delivered from the 
right-hand end (viewing Figures 1A and 1B) of the con 
veyor to a feeder, designated generally by the reference 
number 22. The feeder then passes the refuse into a 
furnace, designated generally by the reference number 
23, where it is burned on a pulsating grate 24 which con 
tinuously moves the refuse along its length while the 
refuse is burned. The resulting ashes are delivered from 
the end of the grate 24 onto a conveyor 25 which delivers 
them to trucks or to storage. Gaseous products of com 
bustion pass out through a flue 26 to a gas scrubber 
where they are cleaned before passing to atmosphere. 
The gas scrubber used is conventional and, therefore, is 
not shown or described, 

Figures 3 and 4 show the feeder for delivering refuse 
from the conveyor to the furnace. The feeder comprises 
an elongated passageway, designated generally by the 
reference number 27, having a refuse receiving opening 
28 adjacent the delivery end of the conveyor 8 and a 
refuse discharging opening 29 which leads to an opening 
30 in an end wall 31 of the furnace 23. 
The feeder also has mechanism for pushing refuse 

eceived from the conveyor 8 at the opening 28 through 
the passageway 27 and out the discharge opening 29, 
through the opening 30 in the furnace wall, and thence 
onto the grate 24. This mechanism comprises a plurality 
of arms 32 which, as shown in Figure 3, extend outward 
ly from a horizontally extending shaft 33 which extends 
from side to side across and above the passageway 27 
and is journaled outside the passageway in suitably sup 
ported bearings 34. The shaft is rotated by mechanism 
hereinafter described so that the arms 32 turn with the 
shaft and engage refuse in the receiving opening 28 and 
force it through the passageway 27. 
The passageway 27 is formed by a casing having a 

bottom wall 35 of metal plates suitably supported and 
reinforced by channels 36 and angles 37. Referring to 
Figure 3, it will be seen that the bottom wall 35 extends 
in Substantially a straight line from the bottom of the 
discharge opening 29 to a point approximately beneath 
the shaft 33, whereupon it curves upwardly and termi 
nates at the point 38 beneath the end of the bottom 9 
of the conveyor. 
The top of the casing is also formed for a portion of 
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can be dumped on it in a short period of time and the 
conveyor can store the refuse while moving it towards 
the feeder so that refuse will be continuously supplied 
to the feeder. Heretofore, the refuse has been received 
in storage pits and moved to the furnace in batches by 
a hoist and bucket. 
The feeder receives the refuse in the refuse receiving 

opening 28. Rotation of the arms 32 advances the refuse 
through the opening 28 and through the passageway 27 
to the discharge opening 39. The arms strike the refuse 
delivered by the conveyor 8 in succession and thereby 
continuously move refuse through the opening 23 and 
the passageway 27. While in Figure 3 have shown 
the arms 32 as preferably extending the full depth of 
the passageway 27 in a portion of their path of travel, 
I have found that it is necessary only that the arms ex 
tend a substantial distance into the passageway even 
though some of the refuse may be of extremely small 
size. That is to say, there may be a clearance of several 
inches between the ends of the arms and the bottom 35 
of the casing. Refuse of larger size which is engaged 
by the arms will push before it through the passageway 
the small-sized refuse and wipe the sides of the passage 
way clean. They also fill up the passageway 27 with 
refuse so that the opening 30 is sealed and the correct 
proportion of fuel and air may be maintained in the fur 
nace. At the same time, the refuse is not compacted 
to such an extent that it will be difficult to burn when 
it reaches the furnace. From the passageway 27 and 
the discharge opening 30, the refuse falls onto the grate 
24. It is, however, ignited before it strikes the grate, 
thus improving combustion. As has heretofore been 
described, the grate continuously moves refuse while 
burning along its length. Since it is pulsating, it con 
tinuously agitates the fuel bed and accelerates combus 
tion. 
While I have described certain presently preferred 

embodiments of my inventions, it is to be understood 
that they may be otherwise variously embodied within 
the scope of the appended claims. 

I claim: 
1. Apparatus for the continuous combustion of refuse 

and the like comprising an elongated trough-like recep 
tacle having its longitudinal axis extending in a generally 
horizontal plane and means for oscillating said receptacle 
to move refuse stored therein towards one end of the 
trough, a furnace having an elongated grate for burning 
refuse, a feeder for delivering refuse from the end of 
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6 
the trough towards which the refuse moves to one end 
of the furnace grate, said feeder comprising an elongated 
passageway having a refuse-receiving opening and a 
refuse-discharging opening and extending from the 
trough to a point above the grate and a plurality of arms 
which extend substantially the full distance between the 
top and bottom of the passageway and means for moving 
the arms through a portion of the passageway to engage 
refuse at the entrance of the passageway and force the 
refuse through the passageway through said discharging 
opening and onto said furnace grate and means for acti 
vating the grate to move refuse while burning towards 
the other end of the grate. 

2. Apparatus for the continuous combustion of refuse 
and the like as described in claim 1, in which the dis 
charging opening of said elongated passageway is higher 
than the refuse-receiving opening and above said furnace 
grate and in which said arms move the refuse upwardly 
through the passageway and out through said refuse 
discharging opening. 

3. A method for the continuous combustion of muni 
cipal and industrial refuse and the like comprising storing 
the refuse and compacting the stored refuse by contin 
uousiy moving it upwardly through a passageway to 
wards a furnace having a grate for burning refuse and 
a refuse discharging opening above one end of the 
grate, delivering said refuse through said opening to a 
position in the furnace above said end of said grate, 
temporarily maintaining the refuse in compacted form 
in a position above the grate and extending from said 
opening to expose said refuse while at said position 
above the grate to heat from the furnace, igniting the 
refuse at said position, dropping the burning refuse 
onto the grate, and moving the refuse while burning 
along the grate and towards the other end of the grate. 
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