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The invention relates to fluid fuel com-
bustion. The object is to provide improved
method and means for delivering the fluid
fuel and air to a mixing and distribution

s chamber and thence to and through a vertical

. burning grate.

The Invention comprises modifications and
improvements in my pending application

; Serial No. 84,788, filed June 4, 1925, in which

10 application the air induction and mixing tubes
are shown as horizontally arranged and in
which the action of thedischargingfuel vapor
is relied upon to introduce the necessary air
into the tube and mixing chamber to produce

15 the desired combustible mixture.

In accordance with the present invention,
the mixing tubes are directed vertically, and
a plurality of fuel discharge jets and a plu-

. rality of tubes are employed in separated

20 mixing chambers, all delivering to the same
grate. .

Special method and means are also pro-
vided for the positive introduction of air or
other fluid medium into the tubes, independ-

%5 ently of the action thereon, of the inflowing
fuel vapor, and independently of the special
formation or cross-section of the tubes. In
other respects, the present method and means
are substantially the same as shown in said

30 pending application.

Referring to the drawings, which illustrate
merely by way of example, suitable means
for effecting the invention :— ‘

- TFig.1isa vertical section on the line 1,1 of

35, Fig. 2. .

Fig. 2 is a horizontal section on the line
2, 2 of Fig. 1. :

Fig. 8 is a horizontal section on the line 3, 3

cof Fig. 1.

0 Fig. 4 is a diagrammatic view indicating
the compressed air tank and the air pump
driven by the engine shaft.

Similar numerals refer to similar parts

. throughout the several views.

‘ The grate 7 is arranged vertically and is of
corrugated or channeled formation; the cor-
rugations preferably extending vertically.
The courses of perforations 8 are similar to

_ those shown in my copending application, ex-

B0 cept that in accordance with the present ar-

COMBUSTION

1926. Serial No. 110,836,

rangement the courses preferably extend ver-

tically. The mixing chamber, delivering to
the grate is divided into two or more separate
compartments 9, by vertically extending par-
tition or partitions, such as 10.

Within each compartment 9 is provided a
tube 11 extending downwardly from the top
of the compartment and ending and discharg-
ing at some distance from the bottom thereof.
The discharge opening 12 of the tube is pref-
erably inclined to the horizontal, as shown.

A fuel vapor nozzle 13 is positioned above
the top opening of the tube 11 and delivers
downwardly thereto. A certain amount of
air is introduced into the open top of the tube

by the induction action of the inflowing fuel -

vapor. ~ It will be understood that the fuel
nozzle 13 is supplied with fuel vapor under
pressure by the pipe 14 connected: with -a

source of fuel under pressure, not shown. !

The formation 15 surrounding and support-
ing the nozzle 18 is provided with an annular
channel 16, connected by pipe 17 to a supply
of compressed air, steam or other fluid under

pressure. I have shown for example, the ’

compressed air container or reservoir 18, sup-
plied by the pump 19, driven in any suitable
way, preferably by the engine shaft 20. Com-
municating with the. annular channel 16 are
three or more discharge vents 21, adapted to
deliver fluid jets or streams around or flank-
ing the jet of fuel vapor, into the mouth of the
tube 11. ‘

By this arrangement a positive flow of air,
steam or other fluid medium is secured into
the tube. - This may be controlled, as for ex-
ample by controlling the pressure in tank 18.
By this method inflow of air is not depend-
ent upon the action of the inflowing fuel va-
por, nor upon the size or shape of the tube
mouth, but can be controlled independently
of both. TFor example, after the supply of
fuel vapor has been shut off, and even after
the engine is stopped, the air or other fluid
will flow from the vents 21 through the tube
and into the mixing chamber, until the pres-
sure in the tank 18 1s exhausted. This insures
the cleansing or clearing the tube and also
the mixing chamber of any residue of fuel.
And when the engine is again started, air or
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other fluid will flow from the vents 21 into
the tube and mixing chamber, even before
the fuel vapor is turned on, thus again sweep-
ing out any residual fuel that may be in the
tube or mixing chamber. This arrangement
and method effectually prevents any tenden-
cy to back-firing, or premature combustion.

The vertical arrangement of the tube and
of the mixing chambers has been found most
efficient in operation; in that the first dis-
charge of combustible mixture from the
mouth 12 of the tube will tend to flow gently
through the middle part of the grate and ig-
nite from the pilot as at 22. As the pressure
of the combustible mixture builds up in the
mixing chamber 9, the burning will gradually
extend over the entire area of the grate.

It will be understood that steam, in com-
bination with, or in place of air, or other fluid
under pressure, may be supplied to the chan-
nel 16 and discharge vents 21, with satisfac-
tory results.

What I claim is:—

1. In a fluid fuel combustion system, the
combination of a burning grate having its
vents arranged in a vertical plane, means
forming a mixing and distributing chamber
associated therewith, a mixing tube deliver-
ing downwardly to said chamber, a source of
fuel snpply under pressure, a fuel nozzle con-
nected thereto and delivering to said tube
and arranged to introduce air with the fuel
by the inductive action of the fuel, and means
for causing an independent and positive flow
of medium from a different source under
pressure into said mixing tube.

2. The combination with a grate having
burner vents arranged in a substantially ver-
tical plane, means, including the grate, form-
ing a fuel and air mixing chamber, a mixing
tube open at the top to the atmosphere and
delivering downwardly into the mixing
chamber, a nozzle formation positioned
above the open top of the tube and provided
with a fuel vent delivering downwardly into
the tube and connected with a fuel supply
under pressure, said nozzle formation also
provided with an annular chamber connect-
ed with a source of fluid medium under pres-
sure, and provided with vents flanking the
fuel vent and discharging downwardly into
said mixing tube.

3. The combination with a grate having
burner vents arranged in a substantially ver-
tical plane, means, including the grate,
forming a fuel and air mixing chamber, a
mixing tube open at the top to the atmosphere
and delivering downwardly into the mixing
chamber, a nozzle formation positioned
above the open top of the tube and provided
with a fuel vent delivering downwardly into
the tube and connected with a fuel supply
under pressure, said nozzle formation also
provided with an annular chamber connect-
ed with a source of fluid medium under pres-

sure, and provided with vents flanking the
fuel vent and discharging downwardly into
said mixing tube, and means for controlling
the delivery of said fluid medium independ-
ently of the delivery of fuel.
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