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SPECIFICATION forming paxrt of Letters Patent No. 456,111, dated July 14, 1891,
Application filed August 5,1890. SerialNo, 361,104, (No model.) ’

To all whom it may concern:

Be it known that I, JoEN BURNS, of Roch-
ester, in the county of Monroe and State of
New York, have invented a new and useful
Apparatus for Effecting the Admixture of
Oil, Steam, and Air and for Injecting the
Same into Furnaces or Retorts, of which the
following is a specification. s

My invention relates to an apparatus where-
by oil, steam, and air in suitable proportions
can be thoroughly mixed together and in-
Jjected into a furnace when the mixture is to
be utilized as a fuel, or into a retort when
illuminating - gas is to be generated there-
from; and the object of my invention is to
provide facilities for mixing oil, steam, and
air exteriorly to the chamber wherein the
mixture is to be used and immediately in-

‘jecting said mixture by the same apparatus

into the chamber wherein it will be utilized.
This object: I attain by the means illustrated
in the accompanying drawings, which are
herein referred to and form partof this speci-
fication, and in which—

Figurelis a longitudinal section of my ap-
paratus, with parts of the same shown in'side
elevation. Fig. 2 is aplan viewof my appa-
ratus, and Fig. 3 is an enlarged longitudinal
section of the delivery end of the oil-spray-
ing pipe.

As represented in the drawings, A desig-
nates an oil-supply tank, which may be made
of any preferred form and suitable capacity.
Said tank is of necessity located ata sufficient
height above the point of delivery to insure
the required pressure for delivering the oil
into my mixing apparatus. A pipe B, pro-
vided with a regulating-valve C, leads from
said tank to convey a supply of oil to the
mixing apparatus,and a water-supply pipe D
connects with the pipe B for the purpose of
supplying the latter with water to alevel cor-
responding to the upper part of a sight-feed
cup E, whereby the quantity of oil passing
into the mixing apparatus can be observed
and deiermined. Thewater contained in the
pipe B will form a water seal, whereby the
flame from a furnace to which my apparatus

- may be connected will be prevented from

psiSsing through said pipé to endanger the oil
contained in the supply-tank A.
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The sight-feed cup E is counected to the -

lower end of an oil-receiver F by means of a
passage @&, provided with a check-valve H,
fitted to automatically close the opening
through said passage when occasion requires.
The oil-receiver F is fixed below the level of
the tank A, so that the oil from the latter will
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flow under pressure into said receiver, and .

said oil will flow intermittently drop by drop
through the water in the pipe and enter the
receiver F with sufficient pressure to eom-
press the air remaining in the latter, where-
by a resilient cushion will be produced to
effect a constant and uniform flow of the oil
from said receiver. An oil-spraying pipe I
forms a communication from the lower part
of the oil-receiver I with the interior of the
primary mixing-chamber K for the purpose
of conveying oil from said receiver into said
chamber, and said pipe is provided with a
valve J for the purpose of regulating the flow
of oil through the pipel. The latter projects
into said mixing-chamber nearly to the for-
ward end of the discharge-opening of the
same. A steam-pipe L is fitted to discharge
a current of steam into the primary mixing-
chamber intermediately between the closed
outer end of the latter and the discharging
end of the spraying-pipe I. A circumferen-

tial row or rows of minute perforations are

made at said discharging end, so as to deliver
a spray of oil therefrom intermediately be-
tween the steam-pipe L and the discharge-
nozzle M of said mixing-chamber. Prefer-
ably the inner end of the oil-spraying pipe I
is made coniform, so as to accord with an an-
gular end N of said chamber, whereto the
discharge-nozzle M is attached. The perfo-
rations in the oil-spraying pipe I will cause
the oil passing therethrough to assume the
form of diminutive streams or spray when
entering the primary mixing-chamber, and
the steam from the pipe L will instantly com-
minglewith said spray to form avapor charged
with hydrocarbon. .

The steam-pipe I. connects the primary
mixing -chamber K with a steam -generator
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(not shown in the drawings) to supply said
chamber with arequired quantity of steamfor
mixing with the spray of oil, and said pipe
is provided with a valve O, whereby the flow
of steam through said pipe can be regulated
as ocecasion requires.

P is a secondary mixing - chamber, into
which the mnozzle M of the primary mixing-
chamber K intrudes to form an annular pas-
sage ) between the perimeter of said pipe
and the bore of the secondary mixing-cham-
ber. The latter near its outer end is pro-
vided with a series of circumferentially-ar-
ranged perforations R for admitting air into
said chamber. Preferablya channel-pieceis
attached to the casing of the secondary mix-
ing-chamber, so as to form an annular pas-
sage S, which communicates with said perfo-
rations, and an air-pipe. T, provided with a
regulating-valve U, is fitted to admit airinto
the perforations R. The air which enters the
secondary mixing-chamber P will instantly
thoroughly commingle with the vapor enter-
ing from the primary mixing-chamber, and
thereby a new mixture is formed suitable for
immediate ignition in a furnace.

For the purpose of clearing the perfora-
tions of the oil-spraying pipe I from any ob-
structions, a small steam-pipe W is fitted to
discharge a current of steam into said spray-
ing-pipe, and said steam-pipe is provided with
a stop-valve X for admitting steam: to pass
through said pipe when it is required.

The operation of my apparatus is-as fol-
lows: The oil from the tank A is conveyed
through the water in the pipe B and sight-
feed cup E into the oil-receiver I, the water
causing the oil to feed intermittently through
said pipe, and the quantity of -oil will be ob-
servable in said sight-feed. From said re-
ceiver the oil is conveyed through the pipe I-
and delivered in the form of spray into the
primary mixing-chamber K, wherein it is met
by a current of steam from the pipe L.. The
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steam commingles with the oil-spray and
forms a vapor highly charged with hydrocar-
bon. This vapor, impelled by the steam,
passes through the nozzle M and enters the
secondary mixing-chamber P. By the forei-
ble injection of said vapor into said mixing-
chamber airis drawn thereinto through- the
perforations R, and the entering air will in-
stantly commingle with the vapor from the
primary mixing-chamber to- form a vapor
composed of oil, steam, and air, which is in
condition for immediate ignition or for trans-
formation into illuminating - gas by being
heated.

What I claim as my invention, and desire

‘to secure by Letters Patent, is—

1. In apparatus of the character herein de-
seribed, the combination of an oil-feed where-
by oilisintermittently fed into an oil-receiver,
a water seal interposed between the oil-sup-
ply and said oil-receiver, a sight-feed cup
fixed in the oil-feed pipe, and an.oil-receiver
which forms a chamber for containing anup-
perstratum of compressedair, whereby a con-
stant flow of oil is ejected from said. oil-re-
ceiverinto the mixing-chambex of said appa-
ratus, as and for the purpose herein specified.

2. The combination of a secondary mixing-
chamber having inlet air-openings, means for
regulating  the admission of air into -said
openings,a primary mixing-chamber provided
with a discharge-nozzle which is centrally in-
truded into said secondary chamber, a steam-
pipe leading into said primary chamber, an
oil-spraying: pipe centrally intruded in: said
primary chamber and projecting thereinto
beyond.the opening of said steam-pipe, and
an oil-receiver from which said spraying-pipe
leads into said primary mixing-chamber, as
and for the purpose specified.

JOHN BURNS.

Witnesses: .

J. H. REYNOLDS,
W H.TL.ow.
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