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(No model.)

To all whom it may concern.

“Be it known that we, RICHARD B. AVERY
and RICHARD I. SMITH, both citizens of the
United States, residing at San Diego, in the
county of San Diego and State of California,
have invented cerfain new and useful Im-

- provements in Hydrocarbon-Burners; and we
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hereby declare the following to be a full, clear,

and exact description of the same, reference
being had to the accompanying drawings,
Whelem-— ~

Figure 1 is a vertical longitudinal section
of devmes embodying our mv'eutmn and of a
portion of a boiler-furnace, showmﬂ* the pre-
ferred manner of setting and using the de-
vices. Fig. 2 is a detached longitudinal sec-
tional view of the primary section or main
portion of the burner. Iig. 3 is a rear end

“view of the same,showing the perforated cap

or cover of the air-chamber. Fig.4 isatrans-
verse section on the line x x, Fig. 2, showing

- the spiral ribs or deflectors on the interior of

the primary section. Fig. 5 is a detached

~longitudinal section of the auxiliary or sup-
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“and mixing chamber, which m

plemental alr and mixing chamber.
is a rear or end view of the same, showing
the pelfmated cap or cover of the auxiliary
alr and mixing chamber. Tigs. 7 and 8 are
transverse sectmns on the Imes y y and 2 z,
TFig. 5, showing the reversely-arranged spiral
I‘le or deﬂector% on the Interior of the aux-
iliary air and mixing chambers.

Like symbols refer to like parts whel ever
they oceur.
Our invention relates to that class of burn-
ers for burning hydrocarbon oils, &e., usually
termed “injector-burners,” wherein a steam-
jet 1s employed to vaporize the oil and intro-
duce the air tosupport combustion, as well as
to thoroughly and intimately mingle the whole
to form a. combustlble n'aseous mass previous
to ignition. |

Our invention embmces an auxiliary air
may form a per-
manent pm't of the burner, if desired, but
is preferably detachable, so as to be used at
will, whereby an additional quantity of air is
partially heated and at the point or place of
its union with the primary volume of com-

5o bustible gaseous matteris given a rotary mo-

Fig. 6 | ber.

burner will impinge.

| the auxiliary or secondary body of air with

the gaseous mass; and to this end we employ
a second air and mixing chamber, which 1n-
closes the -end of the first or primary cham-
ber and is provided with two independent and
reversely-arranged sets of internally-project-
ing spirally-arranged ribs or deflectors, all as
will hereinafter more fully appear.

We will now proceed to describe our in-
vention more specifically, so that others

-skilled in the art to which it appeltams may

apply the same.

Our improved burner may be used for fir-
ing stationary, locomotive, and other boilers,
for' metallurgic furnaces—such as blast, cu-
pola, reverberatory, and heating furnaces
generally ick and other kilns, and in
all places where a gaseous fuel 'is desired or
1s now employed.

- For purposes of illustration wehave chosen
to show it as applied to the fire-chamber of
an ordinary stationary boiler having the com-

mon fire-chamber A, grate I3, ash- 13113 C, and
doors « ¢ for closing the ash- plt and fire- chan-

As the alr to support combustion is to be

‘introduced through the mixing-chamber of

the burner, it 1s desirable that the fire-cham-
ber should be closed against other draft. We
therefore close the doors ¢ of the ash-pit and

cover the grate-bars B with fire-brick tile T,

to convert the space A above the grate into
a closed chamber. We also prefer to inter-
pose between the burner and bridge-wall D a
pileofbrokenfire-brick or equivalentmaterial,
which will store up and retain heat and serve
as an object upon which the flame from the
Our improved devices
or burner will then be preferably inserted
through the front wall of the fire-chamber A,
some two or three inches above the floor of
said chamber, below the usual feed-doors a,
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and will project into the fire-chamber from

six to ten inches, more or less.

As steam will be required to operate the
burner—preferably superheated steam-—we
usually tap the steam-dome E and lead a pipe
therefromthroughthefire-chamber,thusform-
ing a supelheatel S,providing said pipe with
a valve s, exterior to the fire-chamber, so that

tion, wluch facilitates the mtelmmﬂ*lmn' of | the coil S shall always remain full of steam.
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A Dbranch R is also connected with some other | quantity of steam and oil delivered to the

source of steam, in order to obtain a supply
for starting the fire.

Any substitutes for the foregoing devices
may be used, as they form no part of our
present invention, except in so far as some
steam-supply and some form of closed fire-
chamber are necessarily used.

Our devices as a wholeorin their preferred
form embrace a steam-jet 1, which projects
centrally or axially into a mixing-chamber 2,
into which chamber 2 an oil-pipe 3 delivers
the oil, the proportions and general arrange-
ments of the elements being such as to par-
take of the nature of an injector for the in-
troduction of the air and an atomizer for the
mmcoming oil, to which is added at will an aux-
iliary air and mixing chamber 4, according to
the size of the furnace or the intensity of the
heat required.

T'he preferred proportions are as follows,
though we do not intend or propose to he lim-
ited thereby, as other proportions will pro-
duce good results, provided the general ar-
rangement and construction are preserved:

The jet-pipe 1 may be three-cighths (2) of
an inch (more or less) in diameter, but its jet-
orifice 5 should not exceed one-quarter (1) of
aninch, and for ordinary uses one-eighth ()
of an 1mch jet-orifice will be found sufficient.
This jet-pipe may project about two and a
half (29) inches into the atomizing and mix-
Ing chamber 2. The atomizing and mixing
chamber 2 is preferably of general eylindrical
form of aboutone (1) foot in length, with a fun-
nel or bell form at the rear, as at 6, and closed
by a finely-perforated plate or cap 7, through
the center of which the jet-pipe 1 passes.
The mixing-chamber beyond the bell or flare
O may be about two and a half (24) inches in
diameter and taper gradually down to one
and one-half (11) inclh at its delivery end,
the delivery-orifice being preferably further
reduced to about three-fourths (3) of an inch.
Just within the delivery end of thé atomizing
and mixing chamber 2 and extending back
three (3) inches (more or less) are a series of
spirally-arranged ribs or deflectors 17, which

should be about one-quarter (4) of an inch in

height, and may have about one-quarter (})
turn, so as to give a swirling motion to the gas-
eous mixture before it leaves the chamber 2.
Into this mixing-chamber 2 there delivers an
oil-pipe3,whichmaybeubout three-eighths (£)

of aninchin diameter whereit joins thecham-

ber 2 and for a short distance therefrom, but
may be much larger—say an inch or more—
as shown at 8% the balance of the way back
to the oll-reservoir. This will be found ad-
vantageous in burning some heavy oils which
have nearly the consistency of tar, for which
classof oils our burneris particularly adapted.

The deviees thus far deseribed are sufficient
for moderate-sized fire-chambers; but for
very large fire-chambers a larger burner or a
number of small burners of the class speci-

>urner might be inereased by raising the
pressure of steam delivered by jet-pipe 1, yet
the volume of air drawn in and the effectual
vaporization of the oil and its thorough ad-
mixture with the air could not be effected 1n
the limited space of the burner and in the
Iimited time it was retained therein. Conse-
quently such an increase of steam and o1l
would only result in a smoky flame and loss
of fuel. T'o meetthese emergencies, we have
devised an auxiliary or supplemental airand
mixing chamber 4 to Dbe used with and as :
part of chamber 2, when required.

The auxiliary air and mixing chamber 4
consists of a tapering chamber of general cy-
lindrical form of about fifteen (15) or sixteen
(16) inches in length, (more or less,) about four
and a half (44) or five (5) inches in diameter
at the rear end, tapering gradually to about
two (2) inches at its front or delivery end,
and contracted so that its delivery-orifice 518
about one and a half (14) inch in diameter.
The rear of the auxiliary and mixing cham-
ber 4 1s covered by a finely-perforated cap 9,
having an axial opening 10, of sufficient size
to receive the end of the primary air and
mixing chamber 2, say about two and one-
fourth (21) inches in diameter. The primary
airand mixing chamber 2 should project about
six (6) inches into the auxiliary air and mix-
ing chamber 4. On the interior surface of
the auxiliary air and mixing chamber 4 are
two or more series 11 and 12 of spirally-ar-
ranged projecting ribs or deflectors, which
may be about one-fourth (4) of an inch in
height, though they may be made to.project
more, 1L desired, sald ribs having preferably
about one-fourth turn, and the ribs of the two
series beilng reverse spirals, as thereby a more
thorough breaking up and intermingling of
the air and combustible vapors and gases will
be elfected.

The devices being of substantially the char-
acter and construction and combined, as here-

- 1nbefore specified, will operate as follows:

Steam at any obtainable pressure,even as low
as Iive pounds, and saturated, may be used
to start the burner, though superheated steam
at a high temperature is preferred for main-
taining its operation. 'The steam from jet-
pipe 1 will induce a flow of air through the
perforated cap 7 into the rear end of bell 6
of the mixing-chamber 2, which air will be
slightly warmed by its contact with jet-pipe
10. At the end of jet-pipe 1, where the air
meets the live steam, it will also meet the cur-
rent of oil which enters through oil-pipe 3,
and the combined air and steam jets or cur-

rents will spray or atomize the oil, as well as

vaporize it. 'The air, steam, and vaporized
oil will be intermingled or mixed in their
passage through the next six or eight inches
of the first air and mixing chamber 2, and will
then be given a swirling motion by the de-
flectors 17, which will still further mix them,

fied would be required, Decause, though the | as well as project them from the said cham-
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ber 2 with a rotary motion, which will facili- | small mesh. The means of dividing into fine

tate their diffusion. If desired, the single air

and mixing chamber 2 can be used alone and

deliver directly into the fire - chamber; byt
we prefer to use the auxiliary air and mixing

chamber 4 or second section of the devices,

especlally forlocomotives and large fire-cham-
bers, andin that case the jet of mixed combus-
tible vapors and air issuing from orifice or de-
liveryend of chamber 2 will induce aninflow
or additional supply of air through perforated
cap 9 of auxiliary air and mixing chamber 4,

- which air will be somewhat warmed by contact

with the walls of chamber 2, as well as from the
fire-chamber, and at its place of union with
the combustible vapors, &e., it will be given
a swirling motion by the spiral deflectors 11,
which will project the air into and mingle 1t
with the said vapors, and the entire mass
will then be given a reverse swirl by the de-
flectors 12 and finally discharged into the fire-
chamber A with a rotary motion, which will

~ tend to diffuse the vapors or gaseous mat-
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ters and induce rapid and complete combus-
tion. The pressure of steam used may range

from five to one hundred and fifty pounds,

according to the amount of heat required.
The higher the pressure the more air will be
forced in with the oil and steam vapor and

the more perfect the combustion, so that by

a careful and judicious regulation of the
steam and o1l a practically flameless heat of
great intensity can be obtained. We espe-
cially insist on introduecing the air necessary
for combustion and thoroughly intermingling

1t with the oil and steam vapors before igni-.

tion. Itis of the first importance that the
air be injected back of the union of steam

‘and o1l in fine streams, and the smaller the

betfer, as this adapts the air to more speedy

‘assimilation with the oil and steam vapors,

permits the inerease of temperature in the

homogeneous vapors, and results in very
marked economy.

omy of construction we have shown the per-

forated cap; but small holes may be drilled
in the rear end of the burner, or the end may
be cast open and covered with wire-cloth of

Forconvenience and econ-

streams the air supplied is not material, so
that the division of the air into- streams 1s
complete and the jets or streamsin sufficient

| number to supply the necessary quantity.

Having thus described the nature and oper-
ation of our invention, whatwe claim, and de-
sire to secure by Letters Patent, 1s— -

1. The combination, with a primary mix-
ing-chamber having spirally-arranged deflec-
tors at its delivery end, a steam-jet, and an
oil-supply, of an auxiliary mixing-chamber
having a series of spirally-arranged deflectors
on its interior and a finely-perforated closure
at its rear end, said auxiliary mixing-cham-

ber arranged to inclose the delivery end ot

the primary mixing-chamber, substantially
as and for the purposes specified. o
- 9. The combination, with a primary mix-
ing-chamber having a finely-perforated clos-
ure at its rear end and provided with spi-
rally-arranged deflectors on its interior at or
near its delivery end, of a jet-pipe arranged
to project axially within the said chamber,
an oil-supply which delivers into said cham-
ber at or near the delivery end of the jet-pipe,

and an auxiliary mixing-chamber having a

finely-perforated closure at its rear and pro-

vided with a series of spirally-arranged de-

—

flectors on its interior, said auxiliary mixing-

‘chamber arranged toinclose the delivery end

of the primary mixing-chamber,substantially
as and for the purposes specified.

3. An air and mixing chamber having a
inely-perforated closure at its rear and pro-
vided on its interior with twoindependent or
separate sets of reversely-arranged spiral pro-
jecting ribs or deflectors, substantially as and
for the purposes specified. |

In testimony whereof we affix oursignatures,
in presence of two witnesses,
Iebruary, 1889.

RICHARD B. AVERY.
RICHARD F. SMITH.

Witnesses:
R. L. WRIGHT,
Wu. B. JESSUP.

this 26th day of
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