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COMBUSTION GAS RECUPERATOR AND SMELL
AND SMOKE CONSUMER

Ovide Bouchard, Quebec, Quebec, Canada
Application April 28, 1953, Serial No. 351,669
2 Claims. (CL 110—8) -

This invention relates to a combustion gas recuperator
and smell and smoke consumer.

More especially, the invention relates to a burner for
all kinds of fuels—solid, liquid or gas—and finds useful
application in incinerators, stoves and furnaces.

The principal object of the invention is to provide a fuel
burning device of high efficiency and promoting complete
combustion.

A specific object is to provide an attachment adapted
easily to be applied to a stove or a furnace, by which the
unburned gases within the combustion chamber are sepa-
rated from the burnt gases and mixed with air, and the
mixture returned to the combustion chamber.

Another specific object is to provide a sealed garbage
incinerator of greatly increased efficiency and operating
to consume or burn a very large proportion of the gases
generated by the combustion of the combustible matter
comprised in the garbage.

Another specific object is to provide a fuel burner,
especially an incinerator, wherein a grate system is manu-
aily adjustable to vary the effective area of the air inlet.

In the drawings, wherein like numerals of reference
indicate corresponding parts of the various figures,

Figure 1 is a longitudinal section of the incinerator;

Figure 2 is a section on line 2—2 in Figure 1;

Figure 3 is a fragmentary view of Figure 1, looking
from right to left.

Referring to Figures 1 to 3 of the drawings, which show
a garbage incinerator embodying the invention, 10 is a
housing. The housing is constructed to withstand high
temperatures, and includes a refractory lining (not
shown). The casing is divided by a refractory partition or
wall 12 into two chambers, 13 and 14, in communication
one with the other through openings or jets 15.

The charge of garbage to be burned in the incinerator
is fed or loaded into the chamber 13 by an inclined tu-
bular chute 16 extending through one wall of the casing.
A suitable manually-operated pivoted door 18 within the
chute serves, when closed, to prevent escape of gases and
when open, to admit the charge. The chute is formed
with a dome 19.

The garbage sliding down through the chute 16 falls
upon the grate, generally shown as 20, within the first or
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igniting chamber 13. The grate extends rearwardly to- -

ward, but terminates short of, the apertured partition 12.

A section of the grate, shown as. 22, is preferably hori-
zontal and is disposed at a distance forwardly of the par-
tition 1Z. The front edge of the grate section 22 abuts
and is in part supported by one wall 23 of an oil burning
chamber 24. Suitable oil burning apparatus B is operated
to burn oil within the chamber, the burning gases being
prcjected into the chamber 13 through orifices or jets 26.
The jets enter the chamber 13 adjacent to the partition
12 and adjacent to the jets 15.

Forwardly of the fixed horizontal grate section 22 is
a series of transverse grate sections 27 pivotally supported
at their opposite ends in the side walls of the casing so as
to be recked or angularly adjusted on their axes or pivots.
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Each such section, which is formed with parallel slots or
vents 31, is formed to present a flat or straight garbage-
supporting surface 32 and an end arcuate depending por-
tion 33. The radius of the portion 33 has as its centre
the axis of the pivots supporting such section, and the axes
of the respective sections are so spaced that the outer
face of the arcuate portion of each grate section lies close
to the adjacent rearward section, irrespective of the an-
gular position of the sections. The pivots of each of the
sections conveniently take the form of trunnions 32 one
of which may project through one of the side walls of the
casing. The outer or projecting portion of such trun-
nion may be, say square in cross section, so that the sec-
tion may be rocked from the outside of the casing as with
a suitable wrench-like tool.

By altering the angular position ‘of the grate sections,
the effective air-intake capacity of the grate can be varied,
being increased as the sections are angularly displaced or
rocked to bring the portion 32 of the section toward hori-
zontal position and being decreased as the sections are dis-
placed in the opposite direction.

Communicating with the lower end of the chamber 14
through an opening 35 is the lower end of a duct 36; the
other end of the duct opens into the housing of a suitable
fan 37 by the operation of which the lower strata of gases
in the chamber 14 are sucked and forced up into a
chimney 38. ’

Leading from the roof of the chamber 13 is a duct 39,
the duct being operatively connected to one side of:a
blower 40 driven by an electric motor. ‘The discharge
end of the blower is operatively connécted as by duct 43
with the chamber 13 below the grate. The hot gases
sucked out of the chamber 13 are thus returned into the
chamber and forced up through the grate. The dome 19
is connected to the duct 39 as by a pipe 41.

Operatively interposed in the length of the duct 39 is
an air admission device 44 by which air is mixed with
the hot gases and are sucked out of the chamber 13 and
dome 19 before the mixture passes through the blower.

As best seen in Figure 3, the air admission device may
consist of a box or casing 46 secured to one (inlet) side
of the blower 40 and interposed in the length of the duct
39. One side of the casing is formed with a conical por-
tion 49 having an opening defined by flange 45 by which
the casing is secured to the blower. The opposite side of
the casing is foermed with a circular opening defined by a
circular collar or flange 52 slidably receiving a pipe 53.
The pipe 53 carries an adjustable damper 54. The pipe
53 is adjustably secured in the collar 52 as by a screw 55.
As the inner end of the pipe 53 is presented to the conical
shaped end wall portion 49 of the box 46, the effective
communication between the duct 39 and the blower varies
according to the position of the pipe 53 within the box.
The volume of air sucked into the blower will be constant
for a predetermined speed of the blower and for a prede-
termined setting of the pipe 53, whereas the volume of
gases sucked into the blower varies with the longitudinal
position of the pipe 53. Therefore, the air to gas ratio
of the mixture entering the blower (and being discharged
into the chamber 13) can be determined with fair ac-
curacy.

Also leading from the roof of the chamber 14 is a duct
69 which is effectively connected to the opposite (inlet)
side of the blower 40, an air admission device similar to
that previously described being effectively interposed in
the length of the duct 60 (see Figure 3).

Clean out doors 61 and 62 are provided for access into
the chambers 14 and 13, respectively.

The operation of the incinerator just described is as
follows:

A charge of garbage is dumped into the chamber 13,
and the door 18 closed. The charge should preferably
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be such that-the chamber is fairly well fitled.” The blower
is- turned -on, and-the-oil -burner. next turned.on. The.
burning oil will ignite part of the garbage adjacent to
the partition 12. As the volume of the mixture of air

and igases-entéring the-- chamber=13 “is - greater -than ithe> 5

volume- of ‘gas sucked ‘out of the-chamber-13; through:the™
duct :39; the ‘burning -gases wilf pass through:the:vents. or
jets -15; to be «discharged into ‘the 'second: or"combustion
chamber 14 The partition: 12; especially-around the-jets -
15, becomes: heated. . 'When-the- partition :is- adéquately -
heated, the-oil "burner:may be-turned-off; The heat ‘gen-
erated ‘within- the chamber 13 beats the charge of garbage,
distilling - the 'same “to release-the--gases: The - gases ot .
ignited in: the chamber:13, mostly- GO} rise-up through: the
charge to be sucked out-of the-chamber and mixed with air-
in:the airf‘admission device. Thé mixture is forced into
the-chamber 13 ‘below-the: grate- by-the blower. The proc-
essing -of the- garbage ‘continues -until-all’ the combustible
gases have been burned.

With:the: burning- gases- entering :the -second :chamber
14, there-may-be some unconsumed ‘combustiblé gases in
the form"of-CO.. The: burned gases-or COz gravitate to-
ward the: bottom :of the chamber:14 ‘and are- sucked out
into: the chimney: Any-CO, on the-other hand, rises to
the roof of the chamber and is sucked out of the chamber
and through: the:air admission deévice associated with such
chamber. Such: gases are mixed with air in the air admis--
sion.device and forced into the:chamber-13, to be burned
within the chamber.

What I claim is: -

1. In fuel burning apparatus, a first chamber, a-grate
in:said chamber, a second ‘chamber, a vertical wall form-
ing the:division between said chambers, said wall having
an. orifice: affording communication between 'said cham-
bers; a: burner in'said.first chamber adjacent said wall-and
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below said orifice, an outside duct connecting the top of
said.first.chamber.with said-first.chamber.below.said.grate,.
means operatively associated. with said duct for sucking
gases out of said first chambbr into said duct for delivery
of such gases back into said first chamber, an air admission

- device interposed in the length of said duct for admitting

air from atmosphere into.said duct to mix with the gases
sucked out of said first chambér; means communicating
with said second chamber below said 'orifice for sucking
gases out of said 'second chamber: for: discharging such
gases to atmosphere, and an outside duct connecting the
top of said second chamber with said-first chamber below
said grate, said.last-mentioned duct being-operatively as-
sociated with said first-mentioned sucking means for suck-
ing gases into said last-mentioned duct for delivery of such
gases into said first chamber, a second air admission de-
vice interposed in said last-mentioned duct for admitting
air from atmosphere into said last-mentioned duct to mix
with the gases sucked out of said second chamber.

2. In the apparatus of claim 1, said grate comprising
a. plurality of pivotally supported .grate sections disposed .
in contiguous stepped-up. sequence, each of said sections
having a.flat slotted fuel-supporting portion and a: depend-
ing .arcuate slotted portion, the. arrangement being such .
that the arcuate portion of ‘one section lies in close prox-
imity to the straight portion of an adjacent section irre-
spective of their relative rotary positions.
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