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' 1 Claim. (CL 110—8)

1

This invention relates to a refuse or garbage
incinerator. Garbage and refuse is now col-
lected in large quantity in towns and cities and
this is often disposed oi by incineration. Gar-
bage, especially that collected In the summer,
has s very high content of water. It is thus
quite difficult to burn it In an ordinary furnace.

It is an object of this invention to .provide
o structure of refuse or garbage incinerator in
which a high temperature can be maintained
and which will efficiently dispose of material
having a high moisture content. .

It is a further object of the invention to provide
g garbage or refuse incinerator in which a fire

is maintained by ordinary fuel such as coal and

in- which the garbage or refuse is also burned
by said fire and in which the products of com-
bustion are used to heat air which is supplied
to said fire to maintain a high temperature.

" Tt is another object of the invention to pro-
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Fig. 2 is a vertical section taken substantially
on line 2—2 of Fig. 1; -
- Fig. 8 is a vertical section taken substantially
on line 3—3 of Fig. 1, said sections being taken
as indicated by the arrows;

Fig. 4 is a top plan view of one of the blocks
used in the heat exchange portion of said device;

~and __

Fig. 5 is a view in side elevation of said block.
Referring to the drawings an incinerator 1S
shown having a furnace chamber (0. Chamber
18 has a front wall 10a, a top wall 10b, a rear wall
(0c and side walls 10d. Said walls will com-
prise an inner portion {0e which will be made

of refractory material such as fire brick and said

- front wall has an outer portion {0f of masonry

20

vide a garbage or refuse incinerator comprising

a furnace chamber, said chamber having grates

at the bottom thereof, an opening for charging .

sarbage or refuse thereinto and an opening at
the front and above said grates for charging
fuel into said chamber, means for leading away
the hot gases of combustion, means for heating
air by means of these gases and means for de-
livering said air beneath said grates. .

It is more specifically an object of this in-

2D
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vention to provide a garbage or refuse incinerator |

comprising a chamber having front, side, top and
rear walls, said chamber preferably having a

front charging portion and a rear combustion

portion, grates forming the bottom of said charg-

39

ing portion, a flue extending irom and through -

said rear wall and being of much less dimension
than said chamber, means extending across said
flue having a plurality of passages therethrough,
said means also having a plurality of passages
between said first mentioned passages for the
hot gases of combustion, means for passing air
through said first mentioned passages to be

heated by said gases of combustion and a con-

duit receiving said heated air and extending to

40

construction such as ordinary brick. The walls
are supported by suitable steel columns {1 and
o sheathing 12 is provided for some suitable ma-
terial such as sheet metal which extends parallel
to the side, top and rear walls and will he suit-
ably supported by the columns 1 and the neces-
sary ‘transverse beams 13. ‘The portion i8e of
said walls will be so constructed as to with-
stand the expansion and contraction caused by
the high temperatures in chamber (0 and may
be formed as disclosed in applicant’s prior Patent
No. 1,932,759 granted Cctober 31, 1933. An air-
space {4 is thus formed between the sheathing
[2 and the walls. The top wall {0b has spaced
openings 10g therethrough and said openings are
surrounded by upwardly extending portions (02
of said top wall 10p as shown in Figs. 1 and 2.
The front -portion of the top wall 10b is formed
as an arch as shown in Fig. 1. | |

Preferably a bridge wall 6 is provided ex-
tending between side walls 108d, the same taper-
ing upwardly somewhat and having its top
spaced a comparatively short distance from the
top wall 10b. The central portion i6c of said
pridge wall is of considerably greater height

" than the side portions as shown in Fig. 2. Bridge

45

a, point beneath the grates Iin said charging -

chamber for delivering the heated air to the
fire on said grates. |

These and other objects and advantages 'of
the invention will be fully set forth in the fol-

60

lowing description made in connection with the .

accompanying drawings in which like reference
characters refer to similar parts throughout the
several views and in which: | -

on line {—I| of Fig. 2; |

"Pig. 1 is a vertical section taken substantially. 55

wall 16 divides chamber {8 in a forward or
charging portion and a rear or combustion DOY-
tion. Grates 18 extend from the lower portion
of bridge wall 16 to the front wall i8¢ and these
extend from one side wall 10d to the other.
Grates 18 as usual comprise spaced grate bars
and these incline downwardly and forwardly for
the greater part of their length as shown in
Fig. 1. A fuel charging and stoking opening 107
is provided through the front wall 18a just above
the front portion of grates 18. Charging spouts
or chutes 20 extend upwardly from each of the
charging openings 189, the same extending up-

“* wardly to and through an upper floor or wall
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2| and are provided with receiving hoppers 22
at their upper ends. The openings 10¢ are nor-
. mmally opened and closed by doors 23 which may
be pneumatically or electrically operated. The
walls of chamber 10 extend to the surface of
a floor 2% and front wall {0e and bridee wall (8
are continued downwardly for some distance bhe-
low grates (8 to form the wall of an ash pit 26
drsposed below grates IB the same havmg a
downwardly angd’ forwardly sloping bottom 25,
the top surface of which aligns with the bot-
tom of a removal opening 26b. Openings lﬂj
and 260 will of course, be provided with siitable
doors. The front wall of ash pit 26 extends
downwardly to a lower floor 27. A flue 30 cx%-
tends rearwardly from the rear portion of cham-
ber 10 and has a top wall 30¢ which is contlnuous
with rear wall f0c. While flue 30 could he
variously formed, in the embodiment of the in-

vention ‘it is shown as rectangular in Cross sec- °

tion and in practice has been made aoout fou1
feet Wlde and five feet high. ‘Fhis 1S of much
smaller dimension than the chamber 10 whlc-h
is approximately 17 feet in width. Flue 30 has
approprlate side walls and is shown as having
a bottom wall 300 which, with the top and side
walls, will be made of refractory material. The
forward portion of bottom wall 30b rests on the
top of floor 25 and a tunnel 2! for inspection
or other purpose is formed beneath floor 25 by -
the masonry walls 3ia. Flue 38 has a depressed
recess or pocket Sﬁc 1mmed1ate1y in the rear of
rear wall 3ia and has another depressed recess
or pocket 30d some dlstance rearwaldly of
pocket 30c.

- A wall or partition 34 extends across the flue
30 between adjacent ends of pockets 30c and
30d. While wall 34 could b2 varlously formed,
in practlce it has been found convement to form
the same of refractory tile having openmgs there-
through, one of which 1s shown in Fig. 4. When
so formed, wall 34 has a,. plurality or rather large
number of spaced vertical passaces 34a extend.
ing thersthrough and has g smaller number of
spaced horizontal passages 34b extending there-
through, one set of said passages bemg disposed
between the other set. A housing or casing 35
has its Jower end extending to partition 34 and
has side portions aligned with the sides of said
partition, said housing tapering upwardly and
being connected at its upper end to the discharge
end 36a of a fan casing 36 which will contain g
suitable motor-driven fan. The passages 34a
preferably extend through the top wall 30a. A
conduit 38 has an enlarged end having sides
coextensive with the sides of partition 24 at the
bottom thereof and conduit 328 extends horizon-
tally through walls 3{¢ and the rear wall of ash
pit 26 so that it delivers to said ash pit. below
the grates 18.

In operation, when the incinerator is operated
from a completely cold condition a fire is first
built on the grate 18 with g suitable combustible
fuel such as coal, and this is continyed. unt11 the
chamber 10 and the walls thereof are well heated
A charge of garbage or refuse is then dehvered
to the chamber {8 and 3 further charge of com-
bustible fuel is delivered .to the chamber and
placed on top of the garbage ‘The garbage is
thus heated and burned, the same affording part
of the combustion on the grate I8 and the re-
mamder of the combustlon being prowded by the
fuel. The combustlble gases dr:wen off from
both the garbage and fuel pass over the brrd e
wall 1§ and into-the rear or cqmbustlon portion

10
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4
of chamber 10 where the combustion of said gases
Is completed. The fan in casing 36 will be driven
and as the hot gases of combustion pass through
fiue 30 and through the openings 34b in the wall
34, air will be directed downwardly from casing
36 through the vertical openings 34q4 and this gir
will be heated to a high temperature and will be

delivered through conduit 38 to the underside of

the grate 18 and thus upwardly through said
grates and to the fire and burning material on
top of the grates. This air which has been highly
heated, expedites the drying of the garbage on
the grates and supplies oxyegen for the combus-
tion of the fuel and garbage. The walls of the
chamber (0 become highly heated and heat is
radiated directly onto the pile of garbage from
the walls and particularly from the front wall
and the arch at the forward portion thereof.
Garbage is successively charged into chamber i0
and a hed of burning material is kept constantly
in place on the grate (8. The pile of material
slopes downwardly toward the front of the grate
and the surface of the material i1s thus efficiently
disposed to the heat of radiation from the front
wall and other walls. This effect is secured by
the downwardly sloping grate (8. Any ash or
solid matter carried along with the flue gases
tends to collect in the pockets 30c and 30d and
provision will be made for its efficient removal.
As the garbage and fuel is consumed the ashes
pass through the grate 18 into the ash pit 26
and these can be removed through the opening
26b. 'The conduit 38 will of course, be covered
with suitable insulation. ‘The air spaces 14 about
the walls of chamber 10 act eiliciently to 1nsu1ate
said Walls so that sald walls can be kEpt at a
high temperature

It will be seen that the wall 34 with the pas-

- sages therethrough constltutes a heat exchanger
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The air heated in wall 34 and dehvered through
the grates IB also act to cause a forced draft
through the furnace and the alr is thus emclently
supplied and a, h1gh emcrency of combustlon is
secured The present structure is a great im-
plovement over the structure shown in apph-
cant’s DI‘IOI' patent above rdentlﬁed Wlth the
present structule 1t is not necessary to cool the
walls of chamber {0 to heat the’ air. The fur-
nace can thus he kept consfstently at a hlgher
temperature and more radlatron effect can be
securad from the heated walls. The present
constructlon makes posslble the use of much
hlgher temperatures and these higher tempera-
tures are” really necessary 'to handle the gar-
bage having a hlgh molsture content. In sum-
mer the garbage collected contams a great deal

more morsture than that co]lected in the winter

------

and there s usually also a greater volume of
the garbage in the warmer seasons. With the
structure shown in the prior patent the tempera-
ture of the air was only increased about 70 de-—
grees by passing around the walls before it was
del.wered to the’ ﬁre Wlth the’ present, structure
the air ‘is mcreased in temperature about 300
degrees and the air is delwered under the grates
from a temperature of fr om 400 to 450 degrees P
The furnace temperature is malntalned at about
1400 degrees I, and the temperature of - the gases
of combustlon after passmg through the air
heater cr wall 34 is from 300 to 1000 degrees B,
The. present structure effects a great savmg in
the amount of fuel necessary to consume the
garbage.  This savmg results from the much
greater dryms effect ( pn the garbage by the h;ghly
heated air and thé much more emcrent com'bus-
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S
tion secured on both the fuel and garbage. The
garbage and refuse is completely reduced to

mineral ash. No obiectionable vapors or prod-

ucts are formed and all hazard of diseases are
eliminated.

The method and apparatus have been amply

demonstrated in actual practice, found to be very
successful and efficient, and the same are in
actual practice.

It will of course he understood that various 110

changes may be made in the form, details, ar-
rangement gnd proportions of the apparatus and
in the steps and sequence of steps of the method
without departing from the scope of applicant’s

invention, which, generally stated, consists In a 15

method and apparatus capable of carrying out

the objects above set forth, such as disclosed

and defined in the appended claim.
What is claimed 1s:

An incinerator for burning garbage or the like sp

containing a high moisture content having in
combination, a combustion chamber having side,
front, top and rear walls, said side, top and rear
walls having air spaces therein throughout sub-

stantially their whole extent, a bridge wall spaced 25

from said rear wall and extending to adjacent
said top wall, a single grate forming the bottom

of said chamber and extending from said front

wall to said bridge wall, said top wall having a

charging passage therethrough disposed to dis- 30

charge on the rear portion of said grate, said
- front wall having a stoking opening therethrough
adjacent and above said grate, said chamber hav-
ing an outlet passage for the products of com-

bustion, the top of which is formed by said top 35

wall and the bottom of which is formed by the
top of said bridge wall, a larger passage leading
downwardly from said outlet passage, a second
chamber beneath said grate having vertical end

and side walls disposed at the sides and ends 40 1932759

of said grate respectively whereby said chamber
has substantially the length and breadth of said
grate, said chamber having a forwardly sloping
-bottom disposed quite a great distance below said

grates, sald front wall of said second chamber 4

6

having an ash removal opening therein imme-
diately above said bottom, an elongated hori-
zontal flue leading from said last mentioned pas-
sage and disposed a considerable distance above
the bottom of said second chamber, a heat ex-
changer composed of members disposed in said
flue, said members having horizontal passages
therethrough and forming vertical passages be-
tween said horizontal passages, said products of
combustion passing through said horizontal pas-
sages, means for forcibly directing air from out-
side said incinerator vertically downward through
said vertical passages for hea.tmg said air, and
a conduit communicating with the bottom of
said vertical passages for receiving said heated
air and being disposed centrally below and sub-
stantially parallel to said flue and disposed well
above the bottom of said second chamber, the
same extending directly to and delivering to said
second chamber at a central point transversely of
sald second chamber and a considerable distance
above the bottom thereof whereby said heated
air ig forced through said grate and very high
temperatures can be attained and maintained in
sald combustion chamber.

JAY C. VINCENT.,
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